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1 Deciphering mechanisms of centriole elimination during oogenesis Alexander Woglar, Keshav Jah, Fabian Schneider,
Marie Pierron, Coralie BussoEPFL

Centrioles are nine-fold symmetrical microtubule-based organelles that template the formation of cilia and flagella, and form
the core of the centrosome that organizes cytoplasmic microtubules, including during cell division. The number of centrioles
must be tightly controlled: like chromosomes, each of the two centrioles present early in the cell cycle is licensed to seed the
formation of a new centriole once, and only once during S-phase. However, during reproduction, centriole numbers must be
controlled differently. Here, sperm and egg cells fuse to form a single cell. Here, the sperm contributes two centrioles, while
centrioles are eliminated during oogenesis, thus avoiding doubling the number of centrioles with each generation.

We present mechanistic insights into this evolutionarily conserved and thus far enigmatic process by employing the gonad of C.
elegans as an optimal model system, using ultrastructure expansion coupled with STED microscopy, electron microscopy and
tomography, live-imaging and novel genetic and acute pharmacological inhibition methods. We find that oogenesis centriole
elimination begins when nuclei enter late meiotic prophase | (late pachytene) and is characterized by several ultrastructural
and compositional changes. First, the microtubule-binding and -bundling factor SAS-1 is eliminated from centrioles at that stage
during oogenesis. This is followed by widening of the centriole and progressive decoration of the core centriolar components
microtubules and SAS-4 with ubiquitin. Thereafter, the proteasome becomes enriched at centrioles, which coincides with loss
of the ubiquitinated centriolar microtubules and SAS-4, followed by a complete loss of centriolar integrity. Importantly, these
processes happen prematurely in sas-1 mutant animals.

We propose that centriole elimination during oogenesis involves differential access of the proteasome to the centriole, which is
controlled by an alteration in centriolar architecture imparted by the loss of SAS-1.

2 Determining the mechanism of Kinesin-1 dependent translocation of the meiotic spindle to the cortex Alma
Martinez Peraza?, Francis J McNally?!University of California, Davis - Davis, CA, 2MCB, University of California, Davis - Davis, CA

Cortical positioning of the meiotic spindle within an oocyte is required to expel chromosomes into polar bodies to generate
a zygote with the correct number of chromosomes. In C. elegans the prophase nucleus migrates to the oocyte cortex and
the metaphase spindle moves further toward the cortex, both in a kinesin-1 dependent manner. In contrast, yolk granules,
mitochondria and kinesin-1 are packed inward, away from the cortex in a kinesin-dependent manner. The kinesin-dependent
inward packing of yolk granules and mitochondria suggests the existence of microtubules with minus ends at the cortex and plus
ends extending inward. Thus, the mechanism of outward translocation of the spindle has remained a mystery. We first generated
a germline null allele of unc-116 which encodes the kinesin-1 heavy chain by complementing the unc-116(gk5722) lethal
deletion with an integrated unc-116::GFP array, dulsl, that is silenced in the germline. Time-lapse imaging of unc-116(gk5722)
duls1 worms revealed a stronger phenotype than previously reported for viable alleles or RNAi depletions, with the meiotic
spindle positioned in the center of the embryo. Kinesin-1 has been reported to bind to multiple different cargoes through its
C-terminal tail domain. To identify the direct cargo of kinesin that mediates movement of the meiotic spindle to the cortex, we
are taking an optogenetic approach to couple tailless kinesin-1 directly to ER, nuclear envelope, mitochondria, or yolk granules
to determine if this restores spindle translocation in unc-116(gk5722) duls1 embryos. K420 is the first 420 aa of UNC-116 which
does not include the cargo-binding tail. TMCO-1 is an integral membrane protein of the ER. iLID and SSPB bind when illuminated.
Attaching K420::mKate::iLID tailless kinesin specifically to TMCO-1::GFP::SSPB labeled ER has restored the localization of the
meiotic spindle to the cortex in an unc-116(gk5722) duls1 background in 6/6 time-lapse sequences. This result suggests that
the ER, which envelopes the meiotic spindle after nuclear envelope breakdown, may be the direct cargo of kinesin-1 in meiotic
spindle translocation. TMCO-1 is in the nuclear envelope as well as the ER whereas the nuclear pore protein NPP-24 is only in
the nuclear envelope. To determine whether kinesin-1 acts before or after nuclear envelope breakdown, we are attempting the
same experiment with NPP-24::GFP::SSPB.

3 Repurposing the Chromosome-Microtubule Coupling Machinery as a “Tuner” of Actin for Dendritic Branch-
ing. Dhanya Cheerambathur?, Mattie Green?, Henrique Alves Domingos?, Vasilis Ouzounidis?!School of Biological Sciences,
University of Edinburgh, 2University of Edinburgh

Dendrite branching is an essential process for building complex nervous systems. A neuron’s dendritic patterns govern the
number, distribution, and integration of inputs. Though significant progress has been made in understanding the signalling
pathways that pattern the dendrite, little is known about the intrinsic mechanisms involved in sculpting the branches. The actin
& microtubule cytoskeleton are critical to provide structure and exert force during dendrite branching. Our study reveals an
unexpected role for the kinetochore, the chromosome-microtubule machinery, in shaping the dendrites of the mechanosensory
neuron, PVD in C. elegans. The kinetochore is a highly conserved multiprotein complex whose canonical function is to connect
chromosomes to microtubules during cell division. Kinetochore proteins are enriched in the PVD dendrites where they associate
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with the endosomal structures and are essential for establishing the dendritic pattern of PVD independent of its cell division
function. Degradation of kinetochore proteins during PVD development results in dendrite branch fusion and overexpression
of kinetochore leads to hypo-branching. Surprisingly, microtubule dynamics remain unchanged in the absence of kinetochores,
but F-actin dynamics is altered during dendrite branching. We show that kinetochore proteins modulate F-actin polymerization
mediated by the Rac GTPases. Thus, our work suggests that kinetochore proteins act as a “tuner” of actin polymerization to con-
trol dendrite patterning. Overall, these findings reveal an unexpected architect in dendritic branching and provide insight into
crosstalk between microtubules and actin-based structures that remodel dendrites.

4 Endocytosis in the axon initial segment maintains neuronal polarity Kelsie Eichel®, Vivek Belapurkar?, Caitlin Taylor?,
David Perrais?, Kang Shen'!Stanford University, 2University of Bordeaux

Neurons are highly polarized cells with distinct axonal and dendritic domains that send and receive signals, respectively. To achieve
this polarization, neurons extensively use membrane trafficking mechanisms to compartmentalize a vast and diverse repertoire
of proteins to each domain. The axon initial segment (AIS) is a critical region separating these domains and is known to function
in neuronal polarity as a selective filter for intracellular vesicle trafficking and a diffusion barrier on the plasma membrane. How-
ever, it remains unclear how the AIS maintains stringent polarity over the decades-long lifetime of the neuron. We identified
a novel, active function of the AIS in neuronal polarity that is conserved from C. elegans to humans. Using the extremely mor-
phologically polarized C. elegans PVD sensory neuron, we find that dendritically and axonally polarized transmembrane proteins
are recognized by endocytic machinery in the AlS, robustly endocytosed, and targeted to late endosomes for degradation.
Engineering receptor interaction with AIS master organizer, ankyrinG, antagonizes receptor endocytosis in the AIS, causes receptor
accumulation in the AlS, and leads to polarity deficits with subsequent morphological and behavioral defects. We then extended
these findings to cultured rodent and induced human neurons. Thus, endocytosis is a broadly used, active mechanism to capture
and remove axonal and dendritic proteins from the AlS to maintain their compartmentalization. Our results reveal a conserved
endocytic clearance mechanism in the AlS that is essential for neuronal polarity and define a framework for understanding AIS
endocytosis. This endocytic clearance mechanism works in concert with known polarity mechanisms of the AIS to maintain
polarity over the long lifespan of the neuron. Through the study of neurons, one of the most polarized cell types, the present
results reveal a mechanism by which cells can achieve strict compartmentalization even along a contiguous membrane region.

5 A brain-to-gonad-to-embryo adrenergic signaling relay controls intergenerational transfer of temporal learning abili-
ty Eugene L.Q. Lee, H. Robert HorvitzZHHMI, Dept. Biology, MIT

Animals recognize patterns in the timing of stimuli in their environment, associate the relevant events, and when subsequent
similarly timed events reoccur respond appropriately to optimize survival. How such temporal processing events are coordinat-
ed at cellular and molecular levels across tissues to produce adaptive behavior is unclear. We show that C. elegans is sensitive
to the temporal patterning of sensory stimuli. Worms learn to associate a neutral odor stimulus with a noxious aversive light
stimulus specifically when these stimuli are paired in an ordered temporal pattern in which the odor is predictive of subsequent
light exposure. Notably, C. elegans is capable of trace-conditioning — a form of learning in which there is a delay between the
presentation of a neutral (odor) stimulus and the presentation of a noxious (light) stimulus - showing that worms have the abil-
ity to detect and distinguish timing durations. We found that adrenergic signaling alters the temporal processing of the timed
duration between associated stimuli. Worms defective in the synthesis of the adrenergic biogenic amines tyramine and/or oc-
topamine (i.e., tdc-1 and tbh-1 mutant worms) exhibit enhanced trace-responses compared to wild-type worms and are able to
associate stimuli across longer trace-delay periods. Remarkably, we discovered that trained parental worms produce progeny
with enhanced sensitivity to the temporal patterns of trace-conditioning. Transmission of the experiential signal is dependent
on the timed ordering of stimuli, as worms exposed to equal levels but randomly ordered patterns of learning stimuli do not
exhibit such intergenerational effects. This intergenerational inheritance is flexibly coordinated by a brain-to-gonad-to-embryo
communication axis that also acts through adrenergic signaling: inhibiting parental adrenergic output from either the RIM/RIC
neurons or the somatic gonad abolishes inheritance of temporal sensitivities. Our results demonstrate that adrenergic signaling
functions in a central inter-organ communication system for tuning temporal processing within and across generations.

6 Nematode extracellular protein interactome expands connections between signaling receptors and ligands Viola |
Nawrocka'?3, Shougiang Cheng'?3, Matthew Rosen'?3, Elena Cortés'*3, Elana Baltrusaitis'*3, Zainab Aziz"*3, Istvan Kovacs®,
Engin Ozkan'?*'Biochemistry & Molecular Biology, The University of Chicago, 2Institute for Neuroscience, The University of
Chicago, 3Institute for Biophysical Dynamics, The University of Chicago, *Physics and Astronomy, Northwestern University

Multicellular complexity in metazoans was accompanied by the emergence of new classes of cell surface receptors and secreted
ligands, which have taken on functions conserved through animal development and physiology. New genomic data sets and bio-
informatic tools have allowed us to identify extracellular proteomes, and study their interactions using high-throughput meth-
ods. The nematode C. elegans is a favorable model to study cell surface interactomes, given the highly defined and stereotyped
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cell types and intercellular contacts, including its entire connectome. Here we report the largest extracellular interactome for
an invertebrate, most of which are novel interactions despite recently released datasets for flies and humans, as our collection
contains a larger group of protein families. We report novel interactions for all four major axon guidance pathways, including
those that connect three of the pathways by physical interactions in the extracellular space. In addition, we show that an
immunoglobulin superfamily of proteins known to guide and maintain axon locations are secreted co-receptors for the expanded
insulin family in C. elegans, and may antagonize insulin action by forcing insulin receptors into an inactive conformation. We
also report novel interactions that allow us to define classes of cytokine-like secreted proteins binding to signaling receptors
in the RTK class, which may extend use of nematodes as a model organism for studying cytokine and growth-factor-mediated
vertebrate functions. Finally, our dataset provides new evidence and insights into how extracellular interactions may help define
connectomes, including novel interactions for previously known synapse targeting receptors.

7 Caenorhabditis Genetics Center Aric L Daul®, Julie Knott?, Liz Fox!, Kat Piloto?, Adam Grazzini?, Celine Smith2, Ann E
Rougvie?!GCD, Univ of Minnesota, 2Univ of Minnesota

The Caenorhabditis Genetics Center (CGC) promotes C. elegans research by curating important genetically characterized nema-
tode stocks and distributing them to researchers and science educators throughout the world. The CGCis housed at the Universi-
ty of Minnesota and is supported by the National Institutes of Health - Office of Research Infrastructure Programs (NIH-ORIP) and
user fees. We have shipped >54,000 strains to ~2,000 different labs over the last two years. We strive to have at least one null
allele and one functional endogenously-tagged allele of every gene. If you have generated such strains that are not represented
in the collection, please contact us about making a donation. We are also interested in useful chromosomal rearrangements,
duplications, deficiencies, select multiple-mutant stocks, and genetic tool strains for various applications such as inducible gene
expression. A searchable list of our nearly 25,000 strains, including information about each stock, is accessible through the CGC
website (cgc.umn.edu) and WormBase. Orders must be placed on-line through our website, using credit cards for payments
whenever possible. We provide yearly reports to the NIH with statistics that reflect our services to the worm community. A key
tracked parameter is the number of published papers that acknowledge the CGC for providing strains. Please help us maintain
our funding by acknowledging the CGC in your publications!

8 Critical update on WormBase Paul W Sternberg?, WormBase W Consortium?, WormBase W Consortium3'California
Institute of Technology, 2European Bioinformatics Institute, 3*Ontario Institute for Cancer Research

We will discuss the state of WormBase and how we will transition services to the Alliance of Genome Resources (AllianceGe-
nome.org) over the next two years. This talk will outline the critical aspects most C. elegans (and other nematode) researchers
will most want to know. WormBase will still curate information (small and large scale) from published papers and develop
displays for unique datasets; the Alliance will provide the software infrastructure for WormBase as well as an increasing number
of model organism knowledgebases. The Alliance site is already the best place to start with any worm, fly, yeast, or human
gene to find much basic information and orthology. However, WormBase.org now provides way more details useful for planning
experiments and richer data. This information will gradually be moved to the WormBase area of the Alliance (alliancegenome.
org/members/wormbase). WormBase ParaSite will continue to handle the multitude of worm genomes. We hope that the
Alliance will be able to handle many genomes and associated rich biological data in the future.

Our funders now count citations to papers describing WormBase; the current citation is: Davis et al. Genetics 2022 (PMID:
35134929). Please cite this paper if you use information from WormBase in the planning, execution or interpretation of your
data described in the publication!

WormBase was selected as one of 37 Core Global Biodata Resources.

9 Coupling of growth rate and developmental tempo reduces body size heterogeneity in C. elegans Klement
Stojanovskil, Helge Grosshans?, Benjamin Towbin'!University of Bern, 2Friedrich Miescher Institute for Biomedical Research

Animals increase by orders of magnitude in volume during development. Therefore, small variations in growth rates among
individuals could amplify to a large heterogeneity in size. By live imaging of C. elegans, we show that amplification of size hetero-
geneity is prevented by an inverse coupling of the volume growth rate to the duration of larval stages and does not involve strict
size thresholds for larval moulting. We perturb this coupling by changing the developmental tempo through manipulation of a
transcriptional oscillator that controls the duration of larval development. As predicted by a mathematical model, this perturba-
tion alters the body volume. Model analysis shows that an inverse relation between the period length and the growth rate is an
intrinsic property of genetic oscillators and can occur independently of additional complex regulation. This property of genetic
oscillators suggests a parsimonious mechanism that counteracts the amplification of size differences among individuals during
development.
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10 Innexins and Enac channels coordinate muscle activity in embryos to stimulate body elongation FIoRA LLENSE,
Teresa FERRARRO, Hanra Song, Coline Varigault, Michel LabouesselLBD, Sorbonne Université, IBPS, CNRS UMR7622

Body axis elongation represents a fundamental morphogenetic process in development, which involves cell shape changes pow-
ered by mechanical forces. if local and tissue scale forces and their participation are well described, little is known on how two
mechanically coupled tissues coordinate their behavior in order to build a full organism. C.elegans elongation provides a perfect
model system to study this question. During elongation, cyclic forces resulting from muscle contractions leads to adherent
junctions and actin cytoskeleton remodeling in the epidermis allowing progressive embryo lengthening. Previous studies have
clearly identified the different players involved at the hypodermis cell but we still miss a full understanding of how muscles cell
activity is controlled and how the 4 muscle quadrants coordinate their activity in order to allow the incremental lengthening
of the embryo. Using a Calcium sensor to monitor muscle activity during elongation, we identified two cells in each muscle
guadrant that act as pacemaker and control muscle activity within each quadrant. Remarkably, ablation of these two cells
abolished muscle contraction along the anterior posterior axis leading to embryo elongation arrest at the 2-fold stage. To identify
new genes involved in muscle activity, we performed a RNAI screen targeting two class of proteins: the innexins and the DEG/
ENAC channels. Among them, we found that two ENAC channels and two innexins control muscle activity and are required for
normal embryonic elongation. One of these innexins is specifically expressed in the intestinal cell. We are currently investigating
in more details how these two innexins impact muscle cell activity and the overall lengthening of the embryo. Altogether our
data provide a new understanding how embryonic body wall muscle coordinated their activity and how multiple mechanically
coupled tissues ensure the proper morphogenesis.

11 The C. elegans “hibernation” Yanwu Guo, Rafal CioskDepartment of Biosciences, Faculty of Mathematics and Natural
Sciences, University of Oslo

We and others have shown that C. elegans can survive spells of severe cold, and their natural cold resistance can be improved
through genetic manipulations. In one example, removing the otherwise non-essential transcription factor ETS-4 markedly
improves cold resistance. In ETS-4(-) animals, two other transcription factors, DAF-16/FoxO and PQM-1, jointly promote the
expression of a ferritin variant, ftn-1. In turn, FTN-1 promotes cold survival by detoxifying cold-induced, ROS-generating iron
species. Remarkably, the cold survival-promoting role of ferritin is conserved in mammalian cells, demonstrating that C. elegans
can be used as a model to uncover conserved pathways promoting cold survival with exciting biomedical implications [1].

The induction of specific genes promoting cold survival is seemingly inconsistent with observations from other models, where
profound cooling induces a global reduction of translation. Thus, we have examined it also in C. elegans and found that, like
in other models, cold results in a drastic reduction of translation. These observations suggest the existence of dedicated
mechanism(s) promoting the expression of specific genes in cold-challenged animals. Employing gene expression profiling and
gene-specific reporters, our results suggest that the specificity is achieved chiefly at the transcription level. Our current studies
aim at identifying the underlying molecular mechanisms.

[1] Nat Commun 13, 4883 (2022). https://doi.org/10.1038/s41467-022-32500-z

12 How does starvation promote cellular plasticity during Y-to-PDA transdifferentiation? Julien Lambert?, Jarriault So-
phie?'Department of Development and Stem Cells, IGBMC, 2IGBMC

During development, cells switch off a large share of the genes encoded in their genome, while maintaining or starting the ex-
pression of others. This process of genome specialization is one of the keys that enable the generation of a wide range of diverse
differentiated cells from a single genome. Mechanisms such as repression of genes associated with alternative fates, or involved
in the cell cycle, are required both for the establishment of these specific rewiring, but also to their maintenance, in order to
safeguard differentiated identities. However, little is known about their relevance in cells that change their identity, neither
whether they are affected by environmental and physiological cues.

The Y-to-PDA transdifferentiation is a prominent example of cellular plasticity from a differentiated cell. The first step of this pro-
cess consists in the erasure of the initial identity and the loss of Y epithelial features. 2 parallel pathways are key for this initiation
step. On the one hand, a cassette of conserved plasticity factors including EGL-27 triggers the switch, while on the other hand,
we found that the factor LIN-15A inhibits identity safeguarding mechanisms, such as the DREAM complex in Y-to-PDA. Impor-
tantly, our data indicate that EGL-27 (ortholog of human histone deacetylase MTA1) and LIN-15A are the sole factors required
for Td initiation linked to chromatin remodeling.

Furthermore, we have found that the defects in Td initiation due to the loss of either of these two factors can be suppressed
upon starvation, slow growth conditions or under specific environmental conditions such as different food sources. Our results
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demonstrate that starvation specifically increases the plasticity of the Y cell in /in-15A or egl-27 mutants (beyond its impact on
growth). Moreover, we have found that starvation and slow growth impact cellular plasticity through different mechanisms.
Our data point to lower general metabolic activity rather than slow growth itself as the plasticity-increasing factor. On the other
hand, the starvation signal is mediated and integrated specifically by the Insulin/IGF-1 Signaling. We will present our latest data
on how the information of starvation is transmitted to a plastic cell. We will also propose a model for how, under conditions of
low metabolic activity, cells may invest less resources into genome specialization, therefore making the chromatin remodeling
activities of LIN-15A and EGL-27 dispensable for Td.

13 Pulling or Pushing? Revisiting the mechanics of C. elegans gonad morphogenesis Priti Agarwal®, Tom Shemesh?,
Ronen Zaidel-Bar3!Cell and Developmental Biology, Tel Aviv University, 2Technion - Israel Institute of Technology, 3Tel Aviv Uni-
versity

Organ morphology is critical for its function. Biochemical signals along with mechanical cues influence multiple cell and tissue
behaviors to shape an organ during development. Here, we use C. elegans as a model to study the mechanical basis of gonad
development. The C. elegans gonad has two symmetrical U-shaped arms, each with a single somatic cell known as Distal Tip
Cell (DTC) at its tip. The DTC is thought to function as a leader cell guiding multiple follower germ cells to form the U-shaped
architecture. The gonad initially elongates on the ventral surface away from the midbody, then initiates a U-turn towards the
dorsal surface, finally moving back towards the midbody. However, the mechanism of DTC migration has remained elusive. Here,
we used live-imaging, laser ablations, and DTC-specific genetic manipulations, to show that the gonad does not elongates by a
pulling force from the leader cell, but rather due to a pushing force generated by the proliferating germ cells, which are confined
by a basement membrane behind the DTC. Local release of matrix-degrading metalloproteases by the DTC determines the direc-
tion of gonad elongation. A qualitative physical model we created predicted that differential cell-matrix adhesion could create
torque that would drive gonad turning, and we provide experimental evidence to support this idea. Integrin-mediated adhesion
is enriched on the dorsal side of the DTC specifically during the U-turn, and genetic perturbations that interfere with adhesion
polarity lead to turning defects, including no turn and reversal of turn direction. Taken together, our study provides novel mecha-
nistic insight into organ morphogenesis, i.e., directed invasion assisted by proliferative pressure and asymmetric adhesion, which
may also be relevant for other developmental systems as well as solid tumor metastasis.

14 EXC-4 CLICs into signaling: defining the conserved function of chloride intracellular channels in Ga-Rho/Rac signal-
ing Jordan Jesse'?, Anthony Arena'?, Julianna Escudero?, Daniel Shaye!'Physiology and Biophysics, University of lllinois at Chi-
cago - College of Medicine, 2Graduate Education in Biomedical Sciences, University of Illinois at Chicago - College of Medicine

Chloride intracellular channels (CLICs) are an enigmatic family of proteins whose physiological and molecular functions remain
mysterious. A conserved role for CLICs in tubulogenesis was suggested by the fact that C. elegans EXC-4/CLIC regulates tubu-
logenesis of the excretory canal (ExCa), a unicellular tube, while vertebrate CLIC1 and CLIC4 regulate angiogenic behaviors of
human umbilical vein endothelial cell (HUVEC) in vitro and murine vascular development in vivo. CLIC1 and CLIC4 are required
G-protein-coupled receptor (GPCR)-heterotrimeric G protein (GaBy)-induced RhoA and Racl activation in HUVEC (Mao, et al.,
Kleinjan, et al.), and this function is conserved, as we recently showed that EXC-4 genetically interacts with Ga-Rho/Rac signal-
ing to promote ExCa outgrowth (Arena, et al.). We identified a conserved C-terminal motif required for EXC-4-regulated ExCa
outgrowth and hypothesize that this motif mediates a functional interaction between EXC-4/CLICs and Ga-Rho/Rac signaling.
Notably, human CLICs display context-dependent functions in HUVEC, as CLIC1 is required for RhoA and Racl activation, while
CLIC4 is only required for Racl activation, in response to the GPCR ligand S1P (Mao, et al.). Conversely, only CLIC4 is required
for RhoA activation in response to the ligand thrombin (Kleinjan, et. al). This leads us to further hypothesize that molecular fea-
tures of EXC-4/CLIC C-termini provide specificity to function in Rho/Rac signaling. To test these hypotheses we are undertaking
structure-function studies in C. elegans and HUVEC to define shared and unique motifs in EXC-4, CLIC1, and CLIC4 required for
function. We also immunoprecipitated flourescently tagged wildtype and C-terminal mutant EXC-4, specifically expressed in the
ExCa, and used mass spectroscopy to identify potential binding partners that require the conserved C-terminus motif for interac-
tion. Among the putative interactors we identified several actin-regulating proteins and members of the chaperonin-containing
T-complex, and we are currently investigating the function of these putative interactors in ExCa outgrowth. We expect these
studies will allow us to define how EXC-4/CLICs interface with Rho/Rac signaling during tubulogenesis and angiogenesis.

Mao Y, Kleinjan ML, Jilishitz I, Swaminathan B, Obinata H, Komarova YA, Bayless KJ, Hla T, Kitajewski JK. CLIC1 and CLIC4 mediate
endothelial S1P receptor signaling to facilitate Racl and RhoA activity and function (2021)

Arena AF, Escudero J, Shaye DD. A metazoan-specific C-terminal motif in EXC-4 and Ga-Rho/Rac signaling regulate cell outgrowth
during tubulogenesis in C. elegans (2022)

Kleinjan M, Mao DY, Naiche LA, Joshi J, Gupta A, Jesse J, Shaye D, Mehta D, and Kitajewski JK. CLIC4 regulates endothelial barrier
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control by mediating PAR1 signaling via RhoA (in revision)

15 C. elegans SMOC-1 interacts with both BMP and glypican to regulate BMP signaling Melisa S DeGroot, Byron
Williams, Timothy Y Chang, Maria L Maas Gamboa, Isabel M Larus, J. Christopher Fromme, Jun LiuMolecular Biology and
Genetics, Cornell University

Secreted modular calcium binding (SMOC) proteins are conserved matricellular proteins found in organisms from C. elegans to
humans. SMOC homologs characteristically contain one or two extracellular calcium (EC) binding domain(s) and one or two
thyroglobulin type-1 (TY) domain(s). SMOC proteins in Drosophila and Xenopus have been found to interact with cell surface
heparan sulfate proteoglycans (HSPGs) to exert both positive and negative influences on the conserved bone morphogenetic
protein (BMP) signaling pathway. In this study, we used a combination of biochemical, structural modeling, and molecular
genetic approaches to dissect the functions of the sole SMOC protein in C. elegans. We showed that SMOC-1 binds LON-2/glyp-
ican, as well as the mature domain of DBL-1/BMP. Moreover, SMOC-1 can simultaneously bind LON-2/glypican and DBL-1/BMP.
The interaction between SMOC-1 and LON-2/glypican is mediated by the EC domain of SMOC-1, while the interaction between
SMOC-1 and DBL-1/BMP involves full-length SMOC-1. We further showed that while SMOC-1(EC) is sufficient to promote BMP
signaling when overexpressed, both the EC and TY domains are required for SMOC-1 function at the endogenous locus. Finally,
when overexpressed, SMOC-1 can promote BMP signaling in the absence of LON-2/glypican. Taken together, our findings led to
a model where SMOC-1 functions both negatively in a LON-2-dependent manner and positively in a LON-2-independent manner
to regulate BMP signaling. Our work provides a mechanistic basis for how the evolutionarily conserved SMOC proteins regulate
BMP signaling.

16 AMPK regulates a miRNA-based signal that instructs germ cell quiescence through the release of neuronal extracel-
lular vesicles Chris Wong, Elena Jurczak, Richard RoyBiology, McGill University

Stem cell divisions are particularly interesting from both a cell biological and developmental perspective due to their intrinsic
ability to generate progenitor cells and their ability to self-renew. However, despite these interesting aspects of their cell divi-
sions, many stem cells don’t divide at all, unless they receive specific signals to proliferate. To understand the genetic pathways
that control the dynamics of quiescence and proliferation in stem cells, we use Caenorhabditis elegans to investigate potential
mechanisms that regulate cell cycle decisions in the germline stem cells.

In adverse conditions, C. elegans enter a stress-resistant stage called «dauer» and our work has highlighted the role of AMPK
signalling, not only for the survival of the animal during this period, but also for the post-dauer fertility of these animals when
they recover. In replete conditions, mutants that lack all AMPK signalling (aak(0)) develop like wild-type animals. Howev-
er, aak(0) mutants that transit through the dauer stage emerge completely sterile due to inappropriate chromatin modifications
and the associated maladaptive gene expression.

Our recent data indicate that AMPK activity is required in the neurons to activate a cellular trafficking mechanism that results in
the loading and movement of extracellular vesicles (EVs) from the neurons to the germ line. Through tissue-specific RNAi anal-
yses, we show that microRNA biosynthesis is required only in the neurons to produce this pro-quiescent signal that acts in the
germ line. These microRNAs are then likely packaged into late endosomes/intralumenal vesicles to form multivesicular bodies
in the neurons through the activity of Rab and Sid gene products. These multivesicular bodies then fuse with the plasma mem-
brane, secreting the EVs from the neurons. Through biochemical analyses, we show that the microRNA Argonaute proteins are
secreted by the neurons inside these EVs. In the germ cells, these EVs are internalized through the kinase activity of the non-re-
ceptor tyrosine kinase sid-3. Thus, these miRNA-based signals relay a message to adjust germline gene expression in anticipation
of a long period of developmental quiescence. Our findings reveal a novel role for AMPK in directing small RNA trafficking into
neuronal vesicles to coordinate changes in the germ line that are critical for germ cell integrity and reproductive fitness.

17 Distinct heparan sulfate modification patterns control proliferation and differentiation of germline stem cells

in Caenorhabditis elegans Dayse S da Cunha?, Andrea dV Carranza?3, Sebastian Rojas Villa!, Antonio Cadiz?, Kristina Ames?, Hel-
ena B Nader?, Hannes E Bulow?®, Alicia Meléndez*'Department of Genetics, Albert Einstein College of Medicine, 2Laboratory

of Molecular, Cellular and Genomic Biomedicine, Biomedicina Molecular, Celular y Genémica, Fundacién para la Investigacion
Sanitaria La Fe de Valencia, 3Department of Biology, Queens College, and Biochemistry Ph.D. Program, The Graduate Center

of the City University of New York, *Disciplina de Biologia Molecular, Departamento de Bioquimica, Faculdade de Medicina,
Universidade Federal de Sdo Paulo, >Dominick P. Purpura Department of Neuroscience, Albert Einstein College of Medicine

Stem cells are a specialized population of cells with limitless capacity for self-renewal. Often, a stem cell divides asymmetrical-
ly to give rise to one daughter that further differentiates to adopt a terminal fate whereas the other daughter maintains the
stem cell potential. In addition to signals between individual stem cells, the stem cell population is in association with and gov-
erned by cells of the stem cell niche. This tissue, which is in close physical proximity with the dividing stem cells contributes to
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maintaining stemness of the daughter cells and coordinates differentiation. The extracellular matrix is important for stem cell
biology, but many aspects of ECM function remain elusive. This is also true for the functions of heparan sulfate, an extracellular
glycan of great molecular diversity. This diversity stems from complex, non-uniform modifications of the glycan chains. The sugar
residues along the chains can be modified by dedicated HS modifying enzymes, which introduce modifications such as sulfa-
tion, deacetylation and epimerizations in various positions. Due to these non-uniform modifications, HS chains adopt a domain
structure and display an enormous molecular diversity with nearly boundless combinatorial possibilities. We have found that
distinct combinations of HS modifications are involved in regulating the homeostasis of C. elegans germ line stem cells. Specif-
ically, mutations in certain modification enzymes increase, whereas mutations in genes coding for other modification enzymes
decrease the number of stem cells in the proliferative zone of the C. elegans adult germline. Intriguingly, these effects may be
mediated by regulating several signaling pathways, such as Fibroblast Growth Factor signaling and GLP-1/Notch. At least some
of the functions of HS are non-autonomously controlling proliferation of stem cells in the germline. Collectively, these findings
suggest that distinct HS modification patterns display differential effects on germline stem cell homeostasis, likely by modulating
signaling between the germline niche and the germline stem cells.

18 DAF-18 prevents oocyte wastage in spermless hermaphrodites through activating calcium signaling and contractility
in the spermatheca neck Jichao DengUniversité du Québec a Trois-Rivieres

In C. elegans hermaphrodites that lack sperm, DAF-18 is required for oocytes to arrest and accumulate in the proximal gonad.
As a result, spermless daf-18 mutants fail to down-regulate germline stem cell proliferation and continue to produce, and waste,
their precious unfertilized oocytes. To begin to address how DAF-18 permits oocyte accumulation in the absence of sperm, we
rescued daf-18 specifically in the germline, gut, neurons, hypodermis and muscles of spermless daf-18 null mutants. Surprisingly,
we found that muscle daf-18 expression was sufficient to allow unfertilized oocytes to arrest and accumulate in spermless
animals, while expression in the other tissues, including the germline, had no effect. While several somatic gonadal cells are
contractile muscle-like cells, we could further pinpoint that rescuing daf-18 specifically in the spermatheca neck, was sufficient
to permit oocyte arrest. To accomplish this, we found that DAF-18 cell autonomously promotes Ca%'signaling and contractility
in the spermatheca neck to prevent unwanted ovulation events. We further found that this function of DAF-18 required its
lipid phosphatase activity, and is thus mediated by PIP_/PIP, levels. While PIP, is a substrate for PLC-1 and can thus by itself
promote contractility via the IP,/ITR-1 cascade, we also show that PIP_ levels also influence cytoplasmic Ca® influx via the
stimulation of AKT-1. Overall, our results demonstrate that DAF-18 promotes contractility in the spermatheca neck to non-
autonomously mediate oocyte arrest in the absence of sperm, and allow for their accumulation in the proximal gonad, to
ultimately downregulate germline stem cell proliferation. These results provide a new mechanism through which daf-18’s hu-
man ortholog can act to prevent tumour formation.

19 A sensory cilium mediates specific neuron-glia attachment Leland Wexler*?, Maxwell Heiman??, Irina Kolotueva®'Ge-
netics, Boston Childrens Hospital, 2Harvard Medical School, 3University of Luasanne

Glial cells form specialized attachments with specific neuronal partners, but how such neuron-glia pairing occurs remains un-
known. The URX neuron offers a remarkable example of specificity in neuron-glia pairing. The URX dendrite is positioned in the
dorsal sensory bundle of the head and makes a “jump” across the nose tip to attach to a specific glial partner (ILso) in the lateral
sensory bundle. Although 36 different glial endings are present at the nose tip, URX recognizes and makes exclusive stereotyped
attachments to the lateral ILso glial cell. We found that this specific neuron-glia pairing occurs by a multistep process. First, in
comma-stage embryos, the URX dendrite anchors to a glial guidepost, likely the dorsal CEPsh glial cell, such that the dendrite
is stretched out to its full length during embryo elongation. Anchoring requires the adhesion protein SAX-7, which acts both in
neurons and glia, and the scaffolding protein GRDN-1, which is required only in glia. Mutants that disrupt dendrite anchoring
result in severely shortened URX dendrites that fail to reach the nose tip. Second, in pretzel stage embryos, the URX dendrite
develops a sensory cilium that jumps across the nose to form the mature attachments to the lateral ILso glial cell. In daf-19 mu-
tants that do not form cilia, the URX dendrite is full length but remains dorsally positioned and does not attach to the lateral
ILso glia, showing that the URX cilium is required for mature glial attachment. To identify mechanisms that control cilia-glia
attachment, we used a candidate screen and found that the loss of the conserved SPARC family protein TEST-1 results in loss of
the attachment to the lateral ILso glial cell, with URX cilia failing to leave the dorsal bundle. Importantly, vertebrate SPARC family
proteins are secreted by glia and regulate adhesion at synapses, suggesting cilia-glia pairing may resemble pairing of dendritic
spines and glia at vertebrate synapses. Finally, we used a forward genetic screen to isolate a collection of mutants with defects
in URX-ILso attachment, implicating a possible role for glycan modifications in cilia-glia adhesion. Together, our results suggest
that, in addition to their canonical role in sensory signaling, cilia can mediate cell-cell adhesion including in the context of specific
neuron-glia pairing.

20 Loss of sensory dendrite cilia is detected by surrounding glia via neuron/glia protein pair DGS-1/ FIG-1 Katherine C
Varandas?, Brianna Hodges?, Lauren Lubeck?, Amelia Farinas?, Yupu Liang*, Yun Lu?, Shai Shaham!!Developmental Genetics, The
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Rockefeller University, *Biology Graduate Program, Stanford University, 3Neurosciences Graduate Program, Stanford Universi-
ty, “Alexion Pharmaceuticals

Cell structure is critical for cell function. This is particularly evident in the nervous system where neurons and glia take on elabo-
rate shapes and extreme sizes to carry out their functions. An important question is whether and how cell structure is monitored
by interacting cells. We addressed this question in the major C. elegans sensory organ, the amphid. In the amphid, a glial cell,
the AMphid SHeath glia (AMsh), secretes extracellular matrix that surrounds sensory dendrite cilia. We developed a method to
monitor AMsh secretion by imaging a GFP-tagged AMsh-secreted matrix protein, VAP-1. We found that VAP-1 accumulates in the
amphids of animals with cilia mutations, which cause loss of cilia structure and sensory function. Consistent with this, electron
microscopy reveals accumulation of matrix-filled vesicles within AMsh glia and matrix in the extracellular space surrounding
sensory dendrite cilia in cilia mutants. Inducible cilia destruction shows that the glial response to cilia loss is acute, as ablating
cilia induces AMsh glia matrix accumulation within hours. Additionally, we compared AMsh glia gene expression between wild
type and cilia mutants and found extensive transcriptional changes, correlating with increased activity of the conserved glial
transcription factor PROS-1, in cilia mutants. PROS-1 controls expression of the AMsh glia secretome and its homologs promote
glial differentiation and neuronal repair. We conclude that glia monitor the structure or activity of the dendrites they ensheath
and respond by altering their secretion and transcription. To search for molecules involved in signaling from dendrites to glia,
we then performed a forward genetic screen in which we isolated a mutant with normal cilia morphology but inappropriate ac-
cumulation of AMsh glia matrix. These mutants carry a causative lesion in a gene encoding a 7-transmembrane domain protein,
which we named Dendrite-Glia Signaling-1 (DGS-1). DGS-1 is expressed and functions in a subset of sensory neurons whose
dendrite cilia are ensheathed by AMsh glia and localizes to sensory dendrite cilia. We then searched for AMsh glia-enriched
molecules involved in signal reception and found that loss-of-function mutants in fig-1, which encodes a transmembrane protein
with extracellular thrombospondin domains, result in defects similar to those seen in dgs-1 mutants. These findings suggest that
glial FIG-1 senses the presence or activity of associated sensory dendrite cilia via neuronal DGS-1. Our studies reveal a previously
uncharacterized signaling pathway by which neurons communicate their structure or functional state to surrounding glia, which
respond by altering their secretion and transcription. We propose that similar signaling may occur at synapses, as glia-derived
thrombospondin-domain proteins have been implicated in synapse assembly and function.

21 Apoptotic trigger egl-1 regulates mitochondria dynamics to promote exophers to maintain neuronal health and
function Zheng Wu, Jon PierceThe University of Texas at Austin

The Bcl-2 Homology 3-only (BH3) protein EGL-1 is a key initiator of apoptotic pathway in Caenorhabditis elegans and is conserved
across metazoans. Previously, our lab discovered that egl-1 is expressed throughout the life of the worm in the URX pair of
sensory neurons without inducing apoptosis (Cohn et al. 2019). This expression depends cell-autonomously on neuronal activity
and calcium. Similarly, orthologs of egl-1 are expressed in neurons of the mammalian brain without causing cell death (Jiao et al.
2011). Non-apoptotic functions of eg/-1 in URX and its orthologs in mammalian neurons remain largely unclear.

In the process of studying URX, we noticed that it ejected exophers. Discovered in C. elegans, exophers are large membrane-sur-
rounded vesicles that contain protein aggregates and organelles like mitochondria (Melentijevic et al.2017). Although they were
first characterized in C. elegans touch neurons, more recently they were found in mammalian cardiomyocytes (Nicolds-Avila et
al. 2020).

We found that egl-1 is required for exopher production cell-autonomously by promoting mitochondria fission in URX. The
requisite role of egl-1 in producing exophers extends to other neurons, including the touch neurons. We also found that eg/-
1 was required for drug-induced production of exophers. We propose a model whereby a moderate level of egl-1 expression acts
as a stress response to promote the extrusion of damaged mitochondria and enable efficient mitochondria transport. Lack of eg/-
1 can cause aggregation and mis-localization of the damaged mitochondria, which will impair the function of the neuron. Indeed,
we find that although eg/-1 is dispensable for URX sensory reception (Cohn et al., 2019), it appears cell-autonomously required
for URX to transmit downstream signaling to avoid high oxygen. Further study of the dependence of eg/-1 on exophergenesis
may reveal more insight regarding the functions of BH3-only proteins in the mammalian brain health and function.

22 Integration of spatially opposing cues by a single interneuron guides decision making in C. elegans Asaf Gat?, Vla-
dyslava Pechuk?, Sonu Peedikayil-Kurien?!, Gal Goldman?, Jazz Lubliner?, Shadi Karimi2, Michael Krieg?, Meital Oren-Suissa!Brain
Sciences, Weizmann institute of science, 2Neurophotonics and Mechanical Systems Biology, The Institute of Photonic Sciences

The capacity of animals to integrate and respond to multiple hazardous stimuli in the surroundings is crucial for their survival.
In mammals, complex evaluations of the environment require large numbers and different subtypes of neurons. The nematode
C. elegans avoid hazardous chemicals they encounter by reversing their direction of movement. How does the worms’ compact
nervous system processes the spatial information and directs the change of motion? We show here that a single interneuron,
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AVA, receives glutamatergic excitatory signals from head sensory neurons and glutamatergic inhibitory signals from the tail sen-
sory neurons. AVA integrates the spatially distinct and opposing cues, whose output instructs the animal’s behavioral decision.
We further find that the differential activation of AVA from the head and tail stems from distinct anatomical localization of inhib-
itory and excitatory glutamate-gated receptors along the AVA process, and from different threshold sensitivities of the sensory
neurons to aversive stimuli. Our results thus uncover a cellular mechanism that mediates spatial computation of nociceptive
cues for efficient decision-making in C. elegans.

23 Resolving sensorimotor integration mechanisms of the RIA interneuron using a custom built microscope for calci-
um imaging in freely moving C. elegans (WormSpy) Sebastian Wittekindt!, Marie-Héléne Ouellette?, Michael Hendricks**Mc-
Gill, 2Biology, McGill

C. elegans incorporate a variety of cues to effectively navigate their environment, avoid toxic threats, and find food. Assessing
the way these signals are integrated in the animal’s nervous system requires both information about the animal’s pose and
position within its environmental context, as well as a proxy for neural activity. To solve these challenges we designed a
wide-field fluorescence tracking microscope that allows us to track single animals at sufficient magnification and resolution
to synchronously capture the sub-cellular dynamics of neurons expressing genetically encoded calcium indicators, as well as
behavioural dynamics under different environmental stimuli. We demonstrate WormSpy’s advantages by applying it to the study
of the RIA interneuron. RIA integrates head position and chemosensory signals via intracellular calcium signalling to mediate
steering during chemotaxis, though the mechanisms for this are incompletely understood. Using WormSpy we demonstrate how
spatiotemporal calcium signalling patterns give insight into the receptors and signalling motifs mediating chemotaxis.

24 Coordination of head and body movement by electrically coupled interneurons AVG and RIF promotes roaming be-
havior Tosif Ahamed?, Wesley L Hung?, Maggie Chang?, Ying Wang?, Ben Mulcahy?, Yangning Lu?, Jun Meng?, Aravi Samuel®, Mei
Zhen'?Lunenfeld-Tanenbaum Research Institute, 2Molecular Genetics, University of Toronto, 3Physics, Harvard University

C. elegans foraging behavior is defined by periods of continuous forward runs (roaming) and periods of increased turning and
reversals to remain in an area rich in food (dwelling). Although, these states have been well characterized in terms of centroid
position of worms, how they are controlled at the level of body wave dynamics is not well understood. We found that these
states corresponded with distinct patterns of head-body coordination. Roaming involved increased coordination between head
and body, whereas the opposite was true for dwelling.

To study this further, we developed an analysis pipeline that characterizes C. elegans body wave dynamics at different points
along the body. With this pipeline, we measured head-body coordination in animals with mutations in mod-1 with persistent
roaming behavior, and in mutants of PDF pathway genes which have increased dwelling behavior, showing them to be distinct.
Importantly, we identified a subcircuit composed of gap-junction connected interneurons AVG and RIF that coordinates the
head and body during roaming and forward locomotion in general. We showed that stimulation of this subcircuit led to faster
locomotion and increased neuronal activity in head motor neurons as well as AVB forward premotor interneurons and forward
motor neurons. Consistent with their role in head-body coordination, AVG stimulation in AVB ablated animals silenced the body
but led to increased head bending. While AVG stimulation with simultaneous silencing of head muscles led to body undulation
without head movement. Genetic perturbations to the AVG/RIF circuit made the animals more likely to dwell, compromising
their ability to efficiently explore food plates by roaming, further demonstrating their role in head-body coordination. Interest-
ingly, in isolation from any synaptic inputs, AVG neuronal activity exhibited a slow rhythmic oscillation that is reminiscent of the
timescale of the roaming/dwelling cycle.

Finally, we identified two genes that regulate roaming/dwelling behavior via this subcircuit. An RIF-specific protein, which inhib-
its roaming and a gene with AVG-specific expression, which promotes roaming.

In summary, our work reveals a novel component of the roaming/dwelling neural circuit that coordinates head-body movement.
New genes that we identified may illuminate the mechanism for fine tuning of roaming/dwelling state switching.

25 A command neuron in C. elegans orchestrates multiple motor outputs through parallel modes of transmission Yung-
Chi Huang?, Jinyue Luo?, Wenjia Huang?, Casey Baker!, Matthew Gomes?, Alexandra Byrne?, Steven Flavell'!Massachusetts
Institute of Technology, 2University of Massachusetts Chan Medical School

Animals generate a wide range of motor outputs that are highly coordinated with one another, which allows them to execute
purposeful behaviors. Individual neuron classes in the circuits that generate motor outputs have a remarkable capacity for flexi-
bility, as they exhibit multiple axonal projections, transmitter systems, and modes of neural activity. How these multi-functional
properties of neurons enable the generation of highly coordinated behaviors remains unknown. Here we show that the HSN
command neuron in C. elegans evokes multiple motor programs over different timescales to enable a suite of behavioral changes
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during egg-laying. Using HSN activity perturbations and in vivo calcium imaging, we show that HSN acutely increases egg-laying
and locomotion while also biasing the animals towards low-speed dwelling behavior over longer timescales. The acute effects
of HSN on egg-laying and high-speed locomotion are mediated by separate sets of HSN transmitters and different HSN axonal
projections. The long-lasting effects on dwelling are mediated by HSN release of serotonin that is taken up and re-released by
NSM, another serotonergic neuron class that directly evokes dwelling. Our results show how the multi-functional properties of
a command neuron allow it to induce a coordinated suite of behaviors and also reveal for the first time that neurons can borrow
serotonin from one another to control behavior.

26 Using C. elegans to identify the GPCR targets of valproic acid, an anticonvulsant and mood-stabilizing drug Lucero E
Rogel-Hernandez?, Emily K Fryer?, Helena Casademunt?, Aravinthan Samuel?, Miriam B Goodman!Molecular and Cellular Physi-
ology, Stanford University, 2Physics, Center for Brain Science, Harvard University

Valproic acid (VPA) possesses both anticonvulsant and antimanic properties and has been widely prescribed to treat epilepsy,
bipolar disorder, and other neuropsychiatric conditions for decades, but its molecular mode of action in the brain is not fully
known. Furthermore, prenatal exposure to VPA is associated with birth defects, cognitive deficits, and an increased risk of
autism. To gain insight into VPA’s molecular targets in neurons, we exploited well-characterized chemosensation behaviors in
C. elegans. In chemotaxis assays, we found that C. elegans is attracted to VPA and this behavior is missing in animals lacking
the tax-4 ion channel and in the tax-4-expressing AWC chemosensory neurons. To test the idea that VPA directly activates the
AWC neurons, we performed calcium imaging studies in a line expressing GCaMP6s in all chemosensory neurons [1] and found
that VPA evoked calcium transients in AWC neurons. In a subset of recordings, calcium signaling in the AWB neurons was also
affected. Given that chemosensory transduction typically begins with the activation of a G protein-coupled receptor (GPCR), we
also determined how VPA attraction is affected in mutants with defects in Ga protein-encoding genes. In this way, we discovered
that attraction to VPA depends on the egl-30 and gpa-10 Ga protein genes and is, therefore, likely to be mediated by one or more
GPCR(s). To identify potential GPCR(s) targets for VPA, we mined two distinct single-cell RNAseq datasets (CeNGEN, Laurent) to
build a list of candidate GPCRs. To date, we have tested 42 lines with defects in putative AWC-expressed GPCRs and identified a
partial or complete loss of function in four GPCR genes. Future work is needed to determine if these VPA-worm GPCRs act alone
or in concert and are directly modulated by VPA. Additionally, we view these GPCRs as novel entry points for understanding the
mechanism of VPA action in humans.

27 An inter-tissue feedback signal that couples muscle activity to glutamate receptor trafficking in distal upstream
interneurons Bethany Rennich, Molly Hodul, Peter JuoTufts Graduate School of Biomedical Sciences

It is becoming increasingly apparent that extracellular signals can modulate synaptic strength by controlling the number of
AMPA-type glutamate receptors (GluRs) in the postsynaptic membrane. However, we are only beginning to understand the
mechanisms by which secreted factors influence glutamatergic synaptic strength, especially those mediated by signals that act
at a distance between different tissues. C. elegans express many putative extrasynaptic secreted signaling molecules, including
neuromodulators and over 200 neuropeptides (many with unknown function), that could potentially regulate synaptic and circuit
function. Here, we identify an inter-tissue signal that couples changes in muscle activity with GLR-1/GIuR surface abundance in
distal upstream interneurons. Mutants lacking the neuromuscular junction (NMJ) acetylcholine receptor (AChR) subunits unc-
29 or unc-38 exhibit a compensatory increase in surface levels of GLR-1 in the locomotion command interneuron AVA. This
increase in surface GLR-1 could be rescued by expressing wild type cDNA of unc-29 specifically in the body wall muscle, revealing
a feedback pathway that couples NMJ signaling with GLR-1 trafficking in AVA. Chronic loss of muscle contraction in unc-54/mus-
cle myosin mutants also results in increased surface GLR-1 levels in AVA, suggesting that lack of muscle contraction is sufficient
to trigger the feedback pathway. Acute muscle inactivation, induced with temperature-sensitive alleles of unc-54/myosin or twk-
18/potassium channels, was sufficient to trigger the feedback pathway in larval L4 animals, suggesting that the change in surface
GLR-1 levels can be engaged on a relatively short timescale and cannot be attributed to a developmental defect. Loss of func-
tion mutations in unc-31/CAPS, which mediates the release of neuropeptide-containing dense-core vesicles, blocks the feed-
back pathway triggered by either unc-29/AChR or unc-54/myosin mutants. Expression of unc-31 in muscle partially rescues this
defect. A focused screen to identify muscle-expressed neuropeptides that mediate this feedback pathway is ongoing. Together,
our results identify a novel inter-tissue signal that couples muscle activity with surface GIuR levels in upstream interneurons. We
propose that this compensatory feedback signal adjusts motor circuit excitability in response to changes in muscle contraction
and may be engaged under conditions of declining muscle function.

28 Conflict during learning reconfigures the neural representation of positive valence and approach behaviour Laura
Molina-Garcia?, Susana Colinas-Fischer?, Sergio Benavides-Laconcha?, Lucy Lin', Emma Clark? Neythen J Treloar?, Blanca
Garcia-Minaur-Ortiz!, Chris P Barnes?, Arantza Barrios?*University College London, 2Cell and Developmental Biology, University
College London
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A central goal in neuroscience is to understand how neural circuits integrate conflicting (rewarding and punishing) experiences
during learning which need to be behaviourally resolved. To shed light into the molecular and cellular mechanisms underlying this
process we have dissected the neuronal circuit underlying sexual conditioning in C. elegans. C. elegans learn to avoid an innately
attractive odour, when it is paired with starvation. In males, this aversive learning can be overridden by sexual conditioning.
Here, the odour is conditioned with both a punishment (starvation) and a reward (mates) resulting in odour approach.

We found that rewarding and punishing experiences are both encoded by the neuropeptide PDF-1, being released from and
acting on different neurons. By using a Cre-Lox intersectional strategy, we identified the interneurons RIM RIA and AlY as target
cells of PDF-1 neuromodulation, and the MCM and AVB neurons as the relevant sources of PDF-1 neuromodulation during sexual
conditioning. Furthermore, we found that the AVBs are activated by mate experience during memory acquisition.

Because in sexual conditioning, mate experience overrides aversive learning resulting in odour approach instead of avoidance,
we proposed two alternative models of how conflicting cues might be integrated. In model 1, mate presence inhibits the forma-
tion of the aversive memory. In model 2, the aversive memory still forms but the presence of mates creates a parallel memory
which results in approach. To understand how odour information is represented in the circuit after conditioning and PDF-1 neu-
romodulation we measured neuronal activity within the circuit. We found PDF-1-dependent activity changes in AlY specifically in
sexually conditioned animals. Moreover, we found traces of the aversive memory in sexually conditioned worms, demonstrating
that each experience (rewarding and aversive) creates a separate, parallel memory in the circuit for odour processing, support-
ing model 2. This results in the sensorimotor representation of odour being different in naive and sexually conditioned animals
despite both displaying approach. To relate activity to behaviour we built a computational model to show that the increased AlY
activity displayed by sexually conditioned animals could lead to odour approach. Our results reveal that the positive valence of
a stimulus is flexibly represented within the circuit according to the experiences and predictions associated with the stimulus.

29 Distributed encoding of motor commands mediates response to environmental confinement and escape from
predators Itamar Lev, Stephanie Josephine Eder, Manuel ZimmerDepartment of Neuroscience and Developmental Biology,
University of Vienna

Natural behavior requires flexible adjustments, for example when navigating complex environments or escaping predators. Pre-
viously, whole-brain recordings in C. elegans uncovered that a large proportion of neuronal activity relates to motor commands.
However, the role of these distributed motor commands remains elusive. Here, we show that movement in hard-to-move
environments provokes longer reversals that coincide with persistent activity of reversal interneurons, indicating an increased
effort to execute the behavior. Utilizing whole-brain recordings, we find that the distributed reversal states include the sensory
neurons URYs and OLQs. Manipulating these neurons, we show that these sensory neurons stabilize the prolonged reversal state
and behavior. Moreover, we find that the OLQs are a priori activated during forward movement in hard-to-move environments,
enhancing reversal duration once initiated. By conducting a genetic screen for regulators of reversal duration, we uncovered
molecular components acting in URY, OLQ, and motor neurons underlying positive and negative feedback on reversal duration.
For example, we find that URY and OLQ neurons elongate reversal duration via glutamate signaling. Next, we examined the
animal’s interaction with a natural predator, the nematode-trapping fungus A. oligospora. We show that prolonged reversals and
the above circuitry play a role in escaping the fungal traps. In conclusion, our data supports a model where distributed motor
commands involving sensory neurons enable adaptive motor responses that are vital in natural environments.

30 A Data Modelling Framework for Functional Annotation of the Caenorhabditis elegans Connectome Sharan J
Prakash?!, Kimberly Van Auken?, David P Hill?, Paul W Sternberg!'Biology & Biological Engineering, California Institute of Tech-
nology, *The Jackson Laboratory

The anatomically compact nervous system of C. elegans offers an opportunity to understand the structure-function relation-
ship of the entire brain of an animal. One approach towards this understanding is to compile the large volume of experimental
results, generated by studies of individual neural circuits, within a connectome context. In this way, a brain-wide map of rela-
tionships between environmental inputs, gene functions, neural circuits and behavior could be visualized. This can be described
as functional annotation of the connectome. An important problem in this endeavour is to ensure that the underlying data are
accurately represented in a machine-readable format. In this work, we describe how a data modelling framework developed
by the Gene Ontology Consortium (GOC), Gene Ontology-Causal Activity Modelling (GO-CAM) can be adapted to provide a
rigorous basis for connectome annotation. GO-CAM extends atomic information about individual genes to create knowledge
graphs representing biological processes using a defined set of ‘relations’ (or edges) to connect genes, GO Molecular Function,
GO Biological Process, and GO Cellular Component terms (nodes), and thus generates networks describing the causal relation-
ships between gene activities in their appropriate context. We explored whether GO-CAM can be adapted to represent causal
relationships between environmental inputs, gene functions, neural circuits, and behavior in C. elegans. We found that, given
modifications, a wide variety of experimental results on the egg-laying and carbon dioxide (CO,) avoidance circuits could be
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faithfully represented with GO-CAM. Thus, we demonstrate how to create machine-readable semantic models of neural circuits,
integrated with knowledge of C. elegans gene function. Through this empirical exercise, we were able to generate generic data
models or ‘curation templates’ for several important categories of experimental results. We term these models CeN-CAM (C. el-
egans Neural Circuit-Causal Activity Modelling). The generic models will enable development of an intuitive user interface for ex-
perimental scientists and biocurators to contribute to connectome annotation, without prerequisite knowledge of the CeN-CAM
data model. We also discuss how connectome annotation can be used to accelerate research in C. elegans systems neuroscience.
We hope this work will motivate dedication of resources and effort in synthesising knowledge of C. elegans neurobiology.

31 A genetic toolkit for measuring functional connectome in Caenorhabditis elegans Anuj Sharma?, Francesco Randi?,
Sandeep Kumar?, Sophie Dvali, Andrew Leifer3'Physics, Princeton University, 2Princeton Neuroscience Institute, Princeton Uni-
versity, *Physics & Princeton Neuroscience Institute, Princeton University

We present a suite of transgenic lines to optically measure direct neuronal connections at brain scale and cellular resolution in
the nervous system of the nematode C. elegans. Using these strains, we have identified peptidergic signaling contribute signifi-
cantly to neural dynamics in the animal’s head[1].

We generated transgenic animals that express the calcium indicator GCaMP6s in each neuron and a purple-shifted light-sensitive
actuator, the gustatory receptor homolog system GUR-3+PRDX-2, in each neuron [2]. This combination of indicator and activa-
tor allows for 2-photon targeted optogenetic stimulation during simultaneous 1-photon calcium imaging with minimal optical
cross-talk. To achieve high expression levels while avoiding toxicity, we used the QF-GR drug-inducible system to turn on gene
expression only in adulthood [3]. These optogenetic tools were expressed in a NeuroPAL background to allow each neuron to be
uniquely identified [4].

Neuropeptides and neuropeptide receptors are broadly expressed across the C. elegans nervous system, but it remains unclear
what role they play, the timescales on which neuropeptide signaling acts, and which putative connections are functional. To map
out peptidergic signaling dependent calcium transients, we stimulated individual neuron while measuring the network’s calcium
response at cellular resolution across the brain. We compared responses in WT-background and unc-31(wtf509) CRISPR Cas9
KO animals that had defects in dense core vesicle (DCV) signaling. We identified ~75 neuron pairs for which neuron stimulation
evoked a DCV dependent calcium response in a downstream neuron. We used recently accessible gene expression data and
de-orphanization studies to identify peptides and receptor pairing expressed in many of these neuron pairs that are consistent
with peptidergic signaling. In addition, new lines with unc-13 (s69) & unc-13 (e51) as well as unc-9 (fc16);unc-7(e5) mutant
back grounds by out crossing and inx-1(wtf511) & inx-7 (wtf514) by CRISPR Cas9 KO are created for further investigations into
neurotransmitter and gap-junction mediated signaling.

This transgenic toolkit will be a resource for large scale investigations of functional connectivity in the brain.
1. Randi, F., et al. Neural signal propagation atlas of S\textit{C. elegans}s. 2022.

2. Bhatla, N. and H.R. Horvitz, Light and hydrogen peroxide inhibit C. elegans Feeding through gustatory receptor orthologs and
pharyngeal neurons. Neuron, 2015. 85(4): p. 804-18.

3. Monsalve, G.C,, K.R. Yamamoto, and J.D. Ward, A New Tool for Inducible Gene Expression in Caenorhabditis elegans. Genetics,
2019. 211(2): p. 419-430.

4. Yemini, E., et al., NeuroPAL: A Multicolor Atlas for Whole-Brain Neuronal Identification in C. elegans.Cell, 2021. 184(1): p. 272-
288 ell.

32 Neural signal propagation atlas of C. elegans reveals that extrasynaptic signaling contributes to brain dynamics

Francesco Randi?, Anuj K Sharma?, Sophie Dvali!, Andrew M Leifer**'Physics, Princeton University, 2Neuroscience, Princeton
University

A central question in neuroscience is how properties of a network of neurons relate to the network’s function. One approach
to answering this question can be found in the anatomical connectome. To investigate this we systematically measure sig-
nal propagation in 9,692 pairs of neurons across the head of the nematode C. elegans via direct optogenetic activation of
individual neurons and simultaneous calcium imaging of the whole brain to create a functional atlas. We find that our functional
atlas differs from predictions made based on the anatomical connectome. In addition to the anatomical connectome, recent
studies (Ripoll-Sanchez et. al 2022) show that extrasynaptic, “wireless”, signaling via neuropeptides plays an important role in
the nervous system. Using mutants we show that extrasynaptic signaling, which is not visible in anatomy, contributes to the
difference between anatomy and functional connectivity. We identify many instances of dense-core-vesicle dependent signaling
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on seconds-or-less timescales that evoke acute calcium transients— often where no direct wired connection exists but where
relevant neuropeptides and receptors are expressed. This suggests that neuropeptides that are released extrasynaptically
via dense-core-vesicles can perform a similar role to that of classical synaptically released neurotransmitters. Additionally,
we compare both anatomy and our signal propagation atlas to spontaneous activity and found that the neural dynamics of
spontaneous activity were better predicted by signal propagation.

33 Influenceability and predictability of C. elegans action selection through closed-loop interrogation Raymond L
Dunn?, Julia Miller?, Jackson Borchardt?, Noelle D UEtoile?, Saul S Kato'!Neurology, University of California, San Francisco, *Cell
and Tissue Biology, University of California, San Francisco

The C. elegans brain is an active nonlinear control system, which combines time-varying sensory input from the environment
with evolving internal state to produce effective continuous behavioral output. Whole-brain calcium imaging has revealed that
the worm brain cycles through broadly distributed, coordinated patterns of activity which correspond to major motor behavioral
states, such as forward and reverse crawling and turning. However, whole-brain dynamics studies have been largely correlative.
Causal aspects of neural network activity, such as how distinct sequences of activity are produced and engaged to transition the
worm between behaviors, remain unknown.

To evaluate the neural basis of behavioral control, we turn to single-cell optogenetics during whole-brain imaging to study the in-
fluence of precisely-timed perturbations on future neural dynamics. We ask whether behavioral state sequences are determined
by the time evolution of a low-dimensional network state; termed the stable manifold hypothesis, which predicts that certain
perturbations of the network should, at critical times of global brain state cycle, influence future behavioral state.

We developed a closed-loop system to address this question, combining approaches of targeted expression of a red-shifted
depolarizing opsin, patterned illumination with a digital micro-mirror device, and real-time analysis of neural activity to time op-
togenetic activation of single neurons. Furthermore we conduct our experiments in NeuroPAL, enabling identification of neurons
by position and multi-channel fluorophore expression.

We probed the influenceability of brain state trajectory by brain state-triggered optogenetic activation of several neurons in-
cluding OLQV, OLQD, SMDV, SMDD, ASH, ASI, RIA, RMEV, RMED, RMDV, and RMDD while simultaneously recording whole-brain
activity. We demonstrate that ASH activation elicits the neural correlate of reversal, measured by depolarization of the AVA neu-
ron. However, surprisingly we find that SMDV and SMDD activation, as well as sub-cellular activation of distinct regions of RIA,
sometimes halts ongoing reversal commands. By machine learning analysis of network activity, we find that the stochasticity of
response disappears and the low-dimensional brain-wide neural state at the time of stimulation determines the response of the
animal, substantiating the stable manifold hypothesis.

We then constructed dynamical state space models of network activity, trained on our experimental data, and found that these
models better predict the response to perturbations versus static models, lending further support to the stable manifold hypoth-
esis and the deterministic dynamical systems view of C. elegans neural control of behavior.

34 Towards routine reconstruction of C. elegans connectomes, cell states, and cell types, through optimized expansion
microscopy Yangning Lu'?, Chi Zhang'?, Madison A Sneve'?, Tay Won Shin'?, Chih-Chieh Yu'?, Bobae An'?, Abigail M Mauer-
mann'?, Seung Hyeon Shim'?, Edward S Boyden**Massachusetts Institute of Technology, *Howard Hughes Medical Institute

Connectomes, comprehensive diagrams of the entire nervous system’s wiring, offer the chance to link the intricate circuitry of
the brain, to emergent dynamics and subsequent behavior. The current method for mapping connectomes at the nanoscopic lev-
el, serial section electron microscopy (ssEM), has remarkable spatial resolution but faces challenges in molecular identification,
which is crucial to interpreting connectomes in terms of physiological properties. Additionally, ssEM requires expensive hard-
ware and specialized expertise. A simple and inexpensive connectomics method would allow routine analysis of cell connectivity,
cell types, and cell states in neuroscience research.

By optimizing and applying our recent invention of expansion microscopy (ExM), which through physical magnification of biolog-
ical specimens enables nanoimaging to be performed on ordinary microscopes (Science, 347(6221), 543-548), such inexpensive
and simple molecularly-annotated connectomics may soon be possible. The nematode worm, C. elegans, remains the only
species with a completely mapped connectome (by ssEM). We aimed to utilize ExM to reconstruct the neuronal connections
of C. elegans with molecular identity. However, C. elegans is covered by a tough cuticle that hinders expansion. To overcome
this challenge, we developed a method of embedding worms in a hydrogel equipped with proteases, which removes the cuticle
without affecting internal molecules. This allowed us to isotropically expand the worms to high expansion factors, while retain-
ing molecular information.
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By expansion and immunostaining, both exogenously expressed and endogenous proteins, including synaptic proteins, could be
revealed with nanoscale resolution. To trace the neurons, we employed cell-type-specific fluorescent proteins to differentiate
and encode neighboring neurites. The color code physically segments the neurons, potentially facilitating tracing. To ensure
continuity of tracing signals, we immunostained tubulins that are highly expressed by neurons. Through these efforts, we are
achieving delineation of neurites and annotation of synapses by expansion microscopy in a high throughput fashion. Our method
provides a path towards reconstructing complete connectomes in everyday neuroscience, unveiling the wiring, molecular com-
position, cell types, and states, after functional experiments are conducted.

35 The cortical microtubule regulator EFA-6 forms spatially restricted condensates dependent on its intrinsically disor-
dered region and interactions with tubulins ANJALI SANDHU, Xiaohui Lyu, Xinghaoyun Wan, Xuefeng Meng, Ngang Heok Tang,
Andrew Chisholm, Yishi JinDepartment of Neurobiology, University of California

Microtubules (MTs) are dynamic components of the cytoskeleton and play essential roles in morphogenesis and maintenance of
tissue and cell integrity. Regulation of MTs at the cellular cortex ensures distinct cell shapes and connections with extracellular
matrix and other cells. The conserved protein EFA-6 functions in multiple cellular processes from embryonic cell division to neu-
ronal pruning and regeneration through destabilizing cortical MTs via an 18 aa MT elimination domain (MTED) (O’Rourke et al.,
Nat Cell Biol, 2010; Chen et al., Elife, 2015). To identify regulators of EFA-6 expression, we first characterized EFA-6 endogenous
expression using GFP knock-in. As expected, GFP::EFA-6 localizes uniformly at the cell cortex in multiple cell types throughout lar-
vae and adults. Interestingly, in the adult epidermis EFA-6 forms condensates at the dorsoventral boundaries of lateral epidermal
ridges where longitudinal and circumferential MTs intersect. We show that formation of these EFA-6 condensates is dependent
on its intrinsically disordered N-terminal region. In a visual genetic screen for mutants with altered GFP::EFA-6 expression, we
identified a gain-of-function mutation in the alpha-tubulin tba-1 that induces ectopic EFA-6 condensates in multiple tissues. The
ectopic EFA-6 condensates in TBA-1(gf) require the MTED domain of EFA-6. In vivo imaging analysis of GFP::TBA-1 shows that the
mutant TBA-1(gf) is compromised in its incorporation into epidermal MTs. Pharmacological treatment suggests that TBA-1(gf)
may specifically alter tubulin heterodimer formation. tba-1(gf) animals exhibit temperature-sensitive late embryonic lethality,
with majority of embryos arrested around morphogenesis. Mutant EFA-6 with reduced ability to form condensates can partially
suppress this embryonic lethality. While published work indicates EFA-6 regulates MT dynamics, our data reveal a feedback reg-
ulation between tubulins and EFA-6 such that the regulation of the cortical MT cytoskeleton by EFA-6 may be modulated by its
ability to form local condensates via tubulins.

36 A new methyl-mark regulating neuronal function “written” on microtubules by the histone methyltransferase
NSD3/MES-4 Edward W Pietryk®, Rahul Jangid®, Durga N Tripathi?, In Young Park?, Anish Thachangattuthodi', Neetu LNU?, Xiaoli
Wang?, Sung Yun Jung?, Ruhee Dere?, B.V.V Prasad?, David J Reiner?, Rachel Arey?, Cheryl L Walker!!Baylor College of Medi-
cine, *Texas A&M Health Institute of Biosciences and Technology

Analogous to the “Histone Code” for how histone post-translational modifications (PTMs) determine chromatin function, con-
formation, and integrity, a “Tubulin Code” is being developed to understand how various PTMs determine microtubule structure
and function. Lysine methylation, one of the most prominent PTMs of the “Histone Code” was recently shown to also contribute
to the “Tubulin Code”, and serve important functions on microtubules. Interestingly, the same enzymes responsible for methyl
marks on histones have been shown to be responsible for “reading, writing and erasing” methyl marks on microtubules. How-
ever, genotype-phenotype correlation studies to determine function of tubulin PTMs are hampered by the presence of multiple
tubulin genes and isoforms expressed in virtually all mammalian cells. In C. elegans however, the six touch receptor neurons
(TRNs) are highly enriched for a single isotype of a-tubulin: mec-12. Thus, studies of a-tubulin PTMs in TRNs can overcome the
complexity and redundancy of multiple a-tubulin isotypes present in mammalian cells. We recently identified a new methyl-
transferase that “writes” di-methyl marks on both histones and a-tubulin: NSD3. To investigate the functional role of di-methyl
PTMs “written” by NSD3 on microtubules in vivo, we generated a CRISPR knock-in C. elegans line with an endogenously tagged
MEC-12::mKate2 reporter. In this MEC-12::mKate2 line, we generated mutants lacking the sole C. elegans NSD methyltransferase
orthologue, mes-4, and a MEC-12::mKate2 line where the lysine residues methylated by NSD3 were mutated to alanine (K-to-A
mutations). Using these methyl-deficient mutant lines, we found a-tubulin methylation plays an important role in TRN func-
tion, with loss of either the “writer” mes-4/NSD or its lysine targets in the K-to-A mec-12/a-tubulin mutant displaying defects
in touch response. Along with behavioral deficits, methyl-deficient mutants showed defects in TRN morphology and abnormal
microtubule dynamics when compared to wild-type animals. Together with cellular and biochemical data obtained in mammalian
cells, these C. elegans studies provide functional data identifying NSD3 as a new di-methyltransferase for a-tubulin, and an
exciting new role for microtubule methylation in neuronal morphology and function in vivo.

37 LIN-5 (NuMA) regulates cytokinesis furrow formation independent of its role in spindle positioning Kuheli Adhikary?,
Sukriti Kapoor?, Sachin Kotak*'Microbiology and cell biology, Indian Institute of Science, 2Microbiology and Cell Biology, Indian
Institute of Science
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Proper assembly of the cleavage furrow is a key to error-free cell division. In animal cells, midzone localized RhoGEF ECT-2 is
essential for appropriate RhoA enrichment and, thus, proper furrow formation. How ECT-2 localization/activity is spatiotempo-
rally regulated to control cleavage furrow formation remains incompletely understood. In the Caenorhabditis elegans zygote,
the spindle midzone localized centralspindlin complex (CYK-4/ZEN-4) promotes cleavage furrow formation by activating RhoGEF
ECT-2 at the equatorial membrane. Notably, in the absence of centralspindlin, the timing of furrow formation is intact. However,
the cytokinetic furrow fails to ingress fully, leading to cytokinesis failure. LIN-5 (NuMA in humans) is an evolutionarily conserved
coiled-coil protein essential for spindle positioning and is critical for timely furrow formation. However, how LIN-5 regulates
cytokinetic furrow formation remained elusive. In this work, we discovered that LIN-5 regulates timely furrow formation
independent of its function in spindle positioning in the C. elegans zygote. This finding was further strengthened in AB blastomere
that does not rely on the LIN-5-based pathway for spindle positioning. Interestingly, our data reveal that LIN-5 acts redundantly
with centralspindlin in controlling the stability of the cytokinetic furrow. Furthermore, ectopic targeting of centralspindlin at the
equatorial membrane rescues the cytokinetic furrow delay seen upon LIN-5 depletion, suggesting that LIN-5 depletion delays
furrow by affecting the localization/activity of CYK-4/MKLP-1/ECT-2 complex. Overall, our data indicate that the polar cortical
localization of the LIN-5-based complex restricts the equatorial cortical enrichment of CYK-4/MKLP-1/ECT-2 to regulate RhoA for
timely cleavage furrow formation.

38 Force-generation in the cytokinetic ring aligns the AB cell division with egg shell geometry Teije Middelkoop?, Jonas
Neipel?, Caitlin Cornell®, Lokesh Pimpale*, Frank Jilicher?, Stephan Grill*Institute of Molecular Genetics of the Czech Academy
of Sciences, 2Max-Planck-Institute for the Physics of Complex Systems, 3University of California, Berkeley, *Max Planck Institute
of Molecular Cell Biology and Genetics

Pioneering work performed more than a century ago showed that cells tend to divide along their long axis. Several underlying
mechanisms have been put forward that either involve force generation in the mitotic spindle apparatus, in the actomyosin cor-
tex, or in both. However, whether and how both types of cytoskeletal forces are coordinated remains unclear. Here we report a
novel mechanism by which Myosin/NMiII-driven contractility in the cytokinetic ring aligns the cell division axis of the C. elegans
AB blastomere with its long axis. This alighment involves a full-body rotation of the entire 2-cell embryo within its stationary egg
shell. By combining the strength of C. elegans genetics with 3D time-lapse microscopy, quantitative image analysis and physical
modeling, we show that 1) rotation coincides with actomyosin ring formation, 2) is counteracted by dynein-mediated cortical
pulling on the mitotic spindle and 3) is the result of Myosin/NMlI-driven ring ingression. This mechanism can explain how early
embryonic cells undergoing rapid rounds of division align their division axis with egg shell geometry.

39 Microtubule force generators govern spindle orientation in mitotic C. elegans germ cells Reda M. Zellag'?, Vincent
Poupart?!, Abigail R. Gerhold?, Jean-Claude Labbé!IRIC, Université de Montréal, 2Department of Biology, McGill University

The three-dimensional architecture of a tissue is intimately linked to its function. Tissue architecture is influenced by the orien-
tation of the mitotic spindle, which sets the cell division plane in response to cues such as cell adhesion. C. elegans germ cells
are organized in a circumferential monolayer around a shared core of common cytoplasm, known as the rachis, to which each
cell is open via a single cytoplasmic bridge. Mitotic germ cells were previously reported to lack canonical cell-cell junctions and
to divide in a random orientation, and so how this tissue architecture arises and is maintained during animal development is
not clear. We have developed 3D image segmentation and analysis tools to measure spindle orientation in live-imaged germ
cells relative to cell axes and tissue landmarks. We find that spindle orientation is strongly biased, confining germ cell division
within a plane parallel to the rachis surface. Within this plane, germ cells preferentially divide along the axis of gonad elongation.
Depleting the microtubule force generator dynein by auxin-mediated degradation, or perturbing the activity of the conserved
dynein regulator LIN-5 (NuMA), reduced the spindle orientation bias relative to the rachis surface. Analysis of LIN-5 localization in
germ cells revealed that while it is enriched at the basolateral membrane during interphase, its cortical levels decrease markedly
during mitosis, with the remaining LIN-5 becoming enriched on lateral cell cortices adjacent to the spindle poles. We propose
that the dynamic localization of LIN-5 regulates the cortical activity of microtubule force generators to orient the mitotic spindle
parallel to the surface of the rachis, thus maintaining tissue architecture during germ cell division.

40 Phosphorylation of ZYG-1 at Multi-Sites Regulates ZYG-1 Stability and Centrosome Number Mi Hye Song, Jeffrey C
Medley, Nahyun Yim, Joseph DiPanniBiological Sciences, Oakland University

During cell division, equal distribution of chromosomes into each daughter cell is essential to maintain genomic integrity. As
microtubule-organizing centers, two centrosomes establish the mitotic bipolar spindles and promote accurate segregation of
genomic content. To maintain proper centrosome number, centrosome assembly must be tightly controlled by duplicating only
once per cell cycle. Protein phosphorylation has emerged as a key mechanism that influences the activity of centrosome pro-
teins. In Caenorhabditis elegans, the Plk4-related kinase ZYG-1 is required for centrosome duplication. The protein kinase CK2
has been shown to negatively regulate centrosomal ZYG-1 levels. In this study, we investigated the functional impact of ZYG-
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1 phosphorylation, potentially by CK2, in regulating centrosome duplication. We show that CK2 directly phosphorylates ki-
nase-dead ZYG-1 in vitro and CK2/KIN-3 physically interacts with ZYG-1 in embryonic lysates. Using in silico tools, we identified
several ZYG-1 residues conforming to consensus CK2 target sites, and focused on four serine sites within the ZYG-1-Linkerl
domain that is critical for ZYG-1 loading to centrosomes and the ZYG-1-SAS-6 binding. To test the in vivo role of phosphorylation
of ZYG-1, we generated the C. elegans strains carrying mutations at the four serine residues replaced with alanine (S-to-A:
Non-Phosphorylatable; NP) or aspartic acid (S-to-D: Phospho-Mimetic; PM) at the endogenous loci using CRISPR/Cas9 editing.
We show that the NP-ZYG-1 mutations lead to elevated levels of cellular and centrosomal ZYG-1, and restore bipolar spindles
and embryonic viability to hypomorphic zyg-1 mutants, suggesting that the NP-ZYG-1 mutation stabilizes ZYG-1. As expected
for hyper-stabilized ZYG-1, similar to overexpression of ZYG-1, extra centrosomes are often observed in the NP-ZYG-1 mutant
embryos. By contrast, the PM-ZYG-1 mutations lead to reduced ZYG-1 levels and aggravate zyg-1 mutant phenotypes. Finally,
we show that inhibition of the 26S proteasome partially blocks degradation of the unstable PM-ZYG-1 form, while the stable NP-
ZYG-1 form becomes partially resistant to proteasomal degradation. Together, our data support a model where phosphorylation
of ZYG-1 at multi-sites regulates ZYG-1 stability via proteasomal degradation. Therefore, site-specific phosphorylation of ZYG-1
provides an additional mechanism to fine-tune ZYG-1 levels during cell cycle progression, leading to one and only one centrosome
duplication in early C. elegans embryos.

41 PCMD-1 bridges the centrioles and the PCM scaffold Tamara Mikeladze-Dvali?, Lisa Stenzel*, Alina Schreiner?, Elisa
Zuccolil, Sim Ustiiner?, Judith Mehler?, Esther Zanin*Biology, Biozentrum der LMU, 2Biology, Friedrich-Alexander-Universitét
Erlangen-Nilrnberg

Centrosomes are the main microtubule organizing centers of animal cells. They comprise a pair of barrel shaped centrioles sur-
rounded by the pericentriolar material (PCM). Microtubule nucleation at the spindle poles is mediated by PCM components,
which assembles around a pair of centrioles. Although centrioles were demonstrated to be essential for the recruitment of the
PCM scaffold (Cabral et al., 2019), proteins which anchor the PCM to the centrioles have not been described in C. elegans.

Recently we identified a new centrosomal protein Pericentriolar Matrix Deficient-1 (PCMD-1). In one-cell embryos with compro-
mised PCMD-1 function centrioles fail to assemble the non-mitotic PCM core. At mitotic entry PCM scaffold forms to a certain
degree, but it often fails to localize to centrioles (Erpf et al., 2019). Here we present evidence that PCMD-1 plays a role in teth-
ering the PCM to the centrioles.

We demonstrate that the centrosomal recruitment of PCMD-1 is dependent on the outer centriolar protein SAS-7. We show
that PCMD-1 is interacting with the PCM scaffold protein SPD-5, the mitotic kinase PLK-1 and the centriolar protein SAS-4. Using
an ectopic translocation assay, we show that PCMD-1 can selectively recruit downstream PCM scaffold components to an ecto-
pic location in the cell, indicating that PCMD-1 is able to anchor the PCM scaffold proteins at the centrioles. Furthermore, our
structure-function analysis revealed that the most C-terminal part of PCMD-1 is sufficient for the interaction with SAS-4 and to
target PCMD-1 to the centrosome. Together, we propose that in C. elegans PCMD-1 is an essential, functional bridge between
the centrioles and the PCM.

Cabral G, Laos T, Dumont J, Dammermann A. Differential Requirements for Centrioles in Mitotic Centrosome Growth and Main-
tenance. Dev Cell. 2019 Aug 5;50(3):355-366.€6. doi: 10.1016/j.devcel.2019.06.004. Epub 2019 Jul 11. PMID: 31303441.

Erpf AC, Stenzel L, Memar N, Antoniolli M, Osepashvili M, Schnabel R, Conradt B, Mikeladze-Dvali T. PCMD-1 Organizes Centro-
some Matrix Assembly in C. elegans. Curr Biol. 2019 Apr 22;29(8):1324-1336.e6. doi: 10.1016/j.cub.2019.03.029. Epub 2019 Apr
11. PMID: 30982652.

42 The interkinesis envelope is a novel organelle that covers chromosomes in C. elegans oocytes Layla El Mossadeq?,
Rémi Le Borgne?, Kimberley Laband?, Héléne Geoffroy!, Peter Askjaer?, Jean-Marc Verbavatz!, Julien Dumont*Université de
Paris Cité, CNRS, Institut Jacques Monod, F-75013 Paris, France, 2Andalusian Centre for Developmental Biology, Consejo Superi-
or de Investigaciones Cientificas (CSIC), Universidad Pablo de Olavide, Sevilla, Spain

Cell division is essential for the development, homeostasis and reproduction of organisms. In eukaryotes, exit from interphase
and entry into cell division are marked by the nuclear envelope breakdown and the condensation of chromosomes. In contrast,
at the end of cell division, when the cell enters back in interphase, the nuclear envelope reforms and surrounds the decondens-
ing chromosomes. The reproduction of organisms requires haploid gametes (oocytes and spermatozoa) generated during mei-
osis. Meiosis corresponds to two successive rounds of chromosome segregation separated by a short phase, called interkinesis.
During interkinesis in oocytes, chromosomes remain condensed. It has thus been proposed that interkinesis does not corre-
spond to a proper interphase, and that the nuclear envelope does not reform at this stage. However, our work in Caenorhabditis
elegans oocytes led us to identify a double membrane surrounding the surface of the condensed chromosomes in interkinesis.
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However, by combining light and electron microscopy in Caenorhabditis elegans oocytes, we surprisingly found that a double
membrane covers the surface of the condensed chromosomes during interkinesis. The interkinesis envelop is assembled
transiently between anaphase | onset and the entry into meiosis Il. It is comprised of the lamina protein LMN-1 and inner nuclear
membrane proteins LEM-2, SUN-1 and EMR-1, but lacks outer membrane proteins ZYG-12 and SP-12, which is consistent with
the observed discontinuity between the interkinesis envelope and the endoplasmic reticulum. Surprisingly, although nuclear
pores are absent, some nucleoporins localized at the interkinesis envelope. Functional analysis revealed that formation of the
interkinesis envelope depends on the nucleoporin MEL-28, which recruits membranes on the segregating chromosomes, and
on the chromatin binding protein BAF-1%4F, which ensures interkinesis envelope integrity. Our results also demonstrate that the
interkinesis envelope is never completely sealed, and accordingly does not involve the function of the ESCRTIII complex, which
is normally required for the sealing of interphase nuclear envelopes.

Finally, experimental perturbation of the interkinesis envelope led to faster meiotic chromosome segregation, suggesting that
this newly identified structure participates in correct chromosome segregation in the C. elegans oocytes.

43 Sexually dimorphic regulation of meiotic recombination by the C. elegans synaptonemal complex proteins Cori
Cahoon, Colette Richter, Amelia Dayton, Diana LibudaUniversity of Oregon

In sexually reproducing organisms, germ cells faithfully transmit the genome to the next generation by forming haploid gametes,
such as eggs and sperm. Although most meiotic proteins are conserved between eggs and sperm, many aspects of meiosis are
sexually dimorphic. The mechanisms regulating recombination display sex-specific differences in multiple organisms such that
the same proteins in each sex are utilized in different ways to produce sexually dimorphic outcomes. The synaptonemal complex
(SC), a large ladder-like structure that forms between homologous chromosomes, is essential for regulating meiotic chromo-
some organization and promoting recombination. While both sexes use the same SC structure in their germ cells, how the SC
accommodates these sexually dimorphic aspects of meiosis while regulating recombination remains unknown. Using novel tools
we developed for sex comparative imaging studies in Caenorhabditis elegans, we identified sex-specific roles for two SC central
region proteins, SYP-2 and SYP-3, in regulation of meiotic recombination. With quantitative live and fixed imaging, we find that
SC composition is regulated by sex-specific mechanisms throughout meiotic prophase I. During prophase |, both oocytes and
spermatocytes differentially regulate the stability of SYP-2 and SYP-3 within an assembled SC, with increased SYP-2 dynamics in
spermatocytes and increased SYP-3 dynamics in oocytes. Further, we uncover that the relative amount of SYP-2 and SYP-3 within
the SCis independently regulated in both a sex-specific and recombination-dependent manner. In the absence of recombination,
oocyte SYP-2 and SYP-3 levels increase in abundance, while spermatocyte SYP-2 and SYP-3 levels remain relatively unchanged
indicating different dosage-dependent mechanisms regulating each SC central region protein during recombination. Using cyto-
logical markers of specific recombination stages and genetic recombination assays, we find that SYP-2 specifically regulates the
early steps of recombination in both sexes, while SYP-3 controls the timing and positioning of crossover recombination events
across the genomic landscape differently in each sex. Taken together, we demonstrate that the individual components of the SC
have specific sex-specific functions in recombination and are not uniformly regulated. These sexual dimorphic features of the SC
provide insights into how spermatogenesis and oogenesis adapted similar chromosome structures to differentially regulate and
execute recombination.

44 The C-terminus of SYP-4 regulates crossover formation in C. elegans meiosis Ana Rita Rodrigues Neves, Simone
KohlerEMBL

During meiosis, crossover formation between homologous chromosomes establishes a physical link between the homologs. This
link is crucial for meiosis as it guarantees that the homologs will be properly oriented and segregated correctly in the first meiotic
division. Crossover formation is tightly regulated to ensure that at least one crossover per pair of homologs is formed (crossover
assurance). Additionally, crossovers are not distributed randomly along the chromosomes but are spaced far apart (crossover
interference). However, how crossover formation is regulated and how the signals for crossover assurance and interference are
propagated is not fully understood. Recent observations in Caenorhabditis elegans and plants led to the proposal of a model
based on the coarsening of crossover promoting molecules such as ZHP-3 along the synaptonemal complex, a proteinaceous
structure assembled between the homologous chromosomes. The accumulation of ZHP-3 at the crossover site leads to cross-
over designation and the establishment of both, crossover assurance and interference. However, studying how the synaptone-
mal complex regulates crossover formation remains challenging for most species since crossover formation typically depends on
a fully assembled synaptonemal complex. Using Crispr/Cas9 mutagenesis, imaging and automated image analysis, we identified
the C-terminus of the synaptonemal complex protein SYP-4 as the critical component regulating crossover formation in C. ele-
gans. A C-terminally truncated SYP-4 is fully functional for synaptonemal complex assembly but both, crossover assurance and
interference are impaired. These defects in crossover regulation in the C-terminally truncated SYP-4 mutant are caused by the
mis-localization of the pro-crossover factor ZHP-3: ZHP-3 is absent from the synaptonemal complex but remains co-localized
with the crossover marker COSA-1 suggesting that crossovers are formed. Together, our data demonstrate that the C-terminus of
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SYP-4 recruits ZHP-3 to the synaptonemal complex, and the proper localization of ZHP-3 is required to establish both, crossover
assurance and interference. Importantly, our data validate findings from plants demonstrating that the localization of the ZHP-
3 homolog Heil0 to the synaptonemal complex is required for robust crossover regulation further supporting the coarsening
model.

45 PLK-1/Polo-like kinase is required to protect apicobasal polarity during mitosis in intestinal epithelia Maria D Sallee,
Jessica L FeldmanBiology, Stanford University

The ability of epithelia to line our organs and protect our bodies requires continued epithelial integrity through assaults like
cell division. Tissue integrity relies on correct cell polarity and attachment, with apical surfaces facing the lumens of tube-
and sac-shaped organs, basal surfaces facing the basement membrane, and junctional complexes adhering neighboring cells.
However, cell division challenges this integrity during development and homeostasis. As epithelial cells divide, their polarized
structures are remodeled: new junctions are built, the apical surface is cleaved, and interphase microtubule arrays originating
from the apical surface are transiently removed as the mitotic spindle forms and are rebuilt upon mitotic exit. Using the de-
veloping C. elegans intestine as an in vivo epithelial model, we previously found that the apical PAR polarity complex (“PARs”)
protects apicobasal polarity and microtubule reorganization as cells divide (Sallee et al., 2021), but how epithelial remodeling is
coordinated with the cell cycle was unknown. We hypothesized that conserved mitotic kinases, which are critical for building the
mitotic spindle, play an additional role in remodeling the apical surface and removing apical microtubules during mitosis. Thus,
microtubules should remain at the apical surface in dividing cells in the absence of mitotic kinases. In contrast to this prediction,
apical microtubules were still removed in mitosis upon intestine-specific depletion (“gut(-)”) of the mitotic kinases PLK-1/Polo
or AIR-1/Aurora A. Kinase-depleted cells experienced a prolonged mitosis and prolonged loss of apical microtubules, with some
cells failing to rebuild apical microtubules upon mitotic exit. As the PARs function upstream of microtubule reorganization in
dividing cells, we asked if the persistent loss of apical microtubules could be caused by loss of the PARs at the apical surface.
Indeed, we observed that dividing PLK-1gut(-) cells formed gaps in apical PAR localization. As a result, many PLK-1gut(-) larval
intestines formed dead-end lumens that failed to connect to the rectum. Surprisingly, AIR-1gut(-) intestines did not share the
defects in PAR complex localization and lumen formation, suggesting a PLK-1-specific role in protecting both apicobasal polarity
during mitosis and tissue integrity during organ formation. NIH NIGMS K99

46 Intermediate filament network perturbation in the C. elegans intestine causes systemic dysfunctions Florian
Geisler!, Sanne Remmelzwaal?, Vera Jankowski®, Mike Boxem?, Rudolf E. Leube!!Institute of Molecular and Cellular Anatomy,
RWTH Aachen University, Aachen, Germany, 2Division of Developmental Biology, Institute of Biodynamics and Biocomplexity,
Department of Biology, Faculty of Science, Utrecht University, Utrecht, The Netherlands, 3Institute for Molecular Cardiovascu-
lar Research, University Hospital RWTH Aachen, Aachen, Germany

Intermediate filaments (IFs) are major components of the metazoan cytoskeleton. A long-standing debate concerns the question
whether IF network organization only reflects or also determines cell and tissue function. Using C. elegans, we have recently
described mutants of the MAPK SMA-5, which perturb the organization of the intestinal IF cytoskeleton resulting in luminal wid-
ening and cytoplasmic invaginations. Besides these structural phenotypes, systemic dysfunctions were also observed. We now
identify the IF polypeptide IFB-2 as a highly efficient suppressor of both the structural and functional deficiencies by removing
the aberrant IF network. Mechanistically, perturbed IF network morphogenesis is linked to hyperphosphorylation of multiple
sites throughout the entire IFB-2 molecule. The rescuing capability is IF isotype-specific and not restricted to SMA-5 mutants but
extends to other regulators of IF network morphogenesis, i.e. the cytoskeletal linker IFO-1 and the IF-associated protein BBLN1.
The findings provide strong evidence for adverse consequences of the deranged IF networks with implications for diseases that
are characterized by altered IF network organization.

47 More than a loading control: actin form and function during aging. Gilberto Garcia, Maxim Averbukh, Naibedya
Dutta, Toni Castro Torres, Darius Moaddeli, Athena Alcala, Sally Hoang, Max Thorwald, Ryo Higuchi-SanabriaUniversity of
Southern California

The actin cytoskeleton is a three-dimensional scaffold of proteins that is a regulatory, energy-consuming network with dynamic
properties to shape the structure and function of the cell. Proper actin function is required for many cellular pathways, including
cell division, autophagy, chaperone function, endocytosis, and exocytosis. Deterioration of these processes manifests during
aging and exposure to stress, which is in part due to the breakdown of the actin cytoskeleton. However, the regulatory mecha-
nisms involved in preservation of cytoskeletal form and function are not well understood. Thus, we performed a multi-pronged,
cross-organismal screen combining a whole-genome CRISPR-Cas9 screen in human fibroblasts with in vivo C. elegans synthetic
lethality screening to identify novel regulators of actin health. We identified the bromodomain protein, BET-1, as a key regulator
of actin function and longevity. Overexpression of bet-1 preserves actin function at late age and promotes lifespan and healthspan
in C. elegans. These beneficial effects are mediated through actin preservation by the transcriptional regulator function of BET-1.
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Interestingly, we also find that BRD4 (homolog of bet-1) is required for senescent cell survival. Together, our discovery assigns a
key role for BET-1 in cytoskeletal health, highlighting regulatory cellular networks promoting cytoskeletal homeostasis.

48 AMPK determines small RNA pathway prevalence though Dicer reallocation to enhance microRNA synthesis and
mediate soma-to-germ line communication Elena Jurczak?®, Christopher Wong?, Fabian Braukmann?3, Eric Miska3, Richard Roy-
Biology, McGill University, 2McGill University, 3Cambridge University

Cells talk; it is well established that most cells can communicate with each other via signaling molecules and pathways to re-
spond to both intrinsic and extrinsic cues. Until relatively recently, however, it was deemed impossible for this transfer of in-
formation to breach the soma-to-germ line barrier and for an organism’s offspring to retain a molecular memory of life history
events. Through our analyses, we have uncovered previously undescribed mechanisms that challenge this view by defining a
role for somatic microRNAs in altering the molecular profile of germline stem cells to protect their reproductive integrity during
periods of duress.

For many organisms, the energy sensor and master metabolic regulator AMPK maintains the homeostatic control of cellular
energy balance by perceiving changes in resource availability and generating context-appropriate responses. Caenorhabditis
elegans larvae exposed to various energetic stressors enter a stage of developmental quiescence (termed “dauer”) which allows
them to preserve cellular integrity when subjected to intervals of suboptimal growth conditions. Animals lacking AMPK signal-
ing, however, exhibit post-dauer germline defects, aberrant gene expression changes, and drastically altered expression levels
of small noncoding RNAs.

In this study, we show that AMPK regulates the quiescence of germline stem cells non-autonomously by directly altering the
dynamics of small RNA biogenesis in the neurons. AMPK-mediated phosphorylation acts as molecular switch that drives the
re-allocation of key enzymatic resources — notably that of the endonuclease Dicer and of its binding partners — to the microRNA
biosynthesis pathway at the onset of the dauer stage. Correcting the expression levels of somatic microRNAs and regulating
their association with secretory vesicles suppresses the germline defects of AMPK mutants. Thus, we demonstrate a mechanism
through which this kinase bridges the gap between the soma and the germ line by fine-tuning the production of a population of
somatic microRNAs that act as a “pro-quiescence” signal to maintain the integrity of the germ line during periods of extended
energy stress.

49 The role of chromatin factors in small-RNA-mediated, germline gene expression in C. elegans Mindy Clark?, Gloria
Ha!, Margaret Starostik?, Jessica A Kirshner!, Natasha E Weiser?, Suhua Feng?, John Yates I3, Steven E Jacobsen?, John K Kim-
1Biology, Johns Hopkins University, 2UCLA, 3The Scripps Research Institute

Two opposing endogenous small RNA (endo-siRNA) pathways regulate gene expression and chromatin architecture in the C.
elegans germline. The canonical germline endo-siRNA pathway silences thousands of gene targets and maintains this silencing
across generations via H3K9me3 deposition. In contrast, the CSR-1 endo-siRNA pathway largely promotes gene expression of
germline targets that are co-transcriptionally marked with H3K36me3. Loss of the csr-1 Argonaute leads to sterility. Yet, how
CSR-1 endo-siRNAs license gene expression remains largely unknown. Current work in the lab suggests that CSR-1 downreg-
ulates expression of the highly conserved chromatin factor, MORC-1, which functions in the germline to dampen expression
of germline expressed genes. Thus, CSR-1 may license germline gene expression in part by attenuating MORC-1 expression.
Here, we further explore two aspects of germline gene regulation. First, while MORC-1 binds at the transcriptional start sites
of CSR-1-targeted genes, we show that MRG-1, a chromodomain-containing, putative H3K36me3 reader, binds along the gene
bodies of these shared targets. MRG-1 and CSR-1 also physically interact, and CSR-1 regulates MRG-1 target binding and lo-
calization within germline nuclei. In turn, preliminary work suggests MRG-1 is required for MORC-1 binding at germline active
genes, indicating that MRG-1 may be important for ensuring the fidelity of MORC-1 association with target loci. Second, because
MORC-1 has the capacity to phase separate and form biomolecular condensates, we hypothesize that phosphorylation plays an
important role in its function and assembly on chromatin via phase separation. MORC-1 is highly phosphorylated in the develop-
ing and adult germline, and our MORC-1 phospho-mass spectrometry analysis has identified 8 strongly phosphorylated residues
in a conserved intrinsically disordered region. Protein kinase CK2 is required for MORC-1 phosphorylation, and germline-specific
depletion of CK2 alters MORC-1 nuclear localization. Taken together, our study sheds light into the molecular mechanisms by
which the chromatin factors MORC-1 and MRG-1 work together with CSR-1 to faithfully maintain the heterochromatin-euchro-
matin landscape of the germline genome.

50 Genetic conflict and piRNAs drive the evolution of parent-of-origin gene expression Pinelopi Pliota!, Hana Marva-
nova?, Alevtina Koreshova?, Yotam Kaufman?, Polina Tikanova?, Daniel Krogull!, Andreas Hagmuller?, Sonya A Widen?, Dominik
Handler?, Joseph Gokcezade?, Peter Duchek?, Julius Brennecke?, Eyal Ben-David?, Alejandro Burga®IMBA, *Hebrew University

Genomic imprinting—the nonequivalence of maternal and paternal genomes—is a critical process that has independently
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evolved in numerous plant and mammalian species, including humans. According to kinship theory, imprinting is the inevi-
table consequence of conflictive selective forces acting on differentially expressed parental alleles. Yet, how these epigenetic
differences evolve in the first place is poorly understood. Here we report the discovery and molecular dissection of a novel
parent-of-origin effect on gene expression that illuminates this fundamental question. Toxin-antidote elements (TAs) are wide-
spread selfish genes that increase their frequency in populations by poisoning non-carrier individuals. In reciprocal crosses
between two Caenorhabdlitis tropicalis isolates from the Caribbean, we found that the slow-1/grow-1 TA is specifically inactive
when paternally inherited. This parent-of-origin effect stems from epigenetic repression of the slow-1 toxin in the germline
of heterozygous mothers. We show that reduction of Piwi Argonaute activity or deletion of two piRNA loci complementary to
the 3’UTR of slow-1 restores the toxicity of the selfish TA following its paternal inheritance. Remarkably, when slow-1/grow-
1 is maternally inherited, slow-1 repression is halted by a translation-independent role of its maternal mRNA. That is, slow-
1 transcripts loaded into eggs prior to fertilization—but not SLOW-1 protein—are necessary and sufficient to counteract piR-
NA-mediated repression in the zygote. A related but divergent TA, slow-2/grow-2, does not show a parent-of-origin effect,
indicating that this is a fast-evolving trait. Our findings show that parent-of-origin effects can evolve by co-option of the piRNA
pathway, cementing the evolutionary link between parent-specific gene expression and host defense mechanisms beyond DNA
methylation. Lastly, our results indicate that such parent-of-origin effects can provide a strong selective advantage: they hinder
the spread of selfish genes that require sex for their propagation. We propose that parasitic conflict is a key evolutionary force
fueling the emergence of imprinting.

51 Genetic interaction screens reveal functional relationships between constitutive heterochromatin, the nucleo-
lus, and the integrated stress response Roopali Pradhan, Anna F Townley, Ana Dopico-Fernandez, Julie AhringerThe Gurdon
Institute, University of Cambridge

H3K9 methylated constitutive heterochromatin is an important epigenetic compartment in the nucleus that is enriched at the
nuclear and nucleolar peripheries. Heterochromatin-induced gene silencing and repetitive element repression is crucial for
normal development, and defects in heterochromatin have been linked to many human diseases including cancer. However, the
mechanisms through which heterochromatin is established and maintained are not well-understood in higher organisms.

We have built a comprehensive genetic interaction network to identify and functionally dissect novel components of constitutive
heterochromatin in C. elegans. We carried out genetic interaction screens in seven heterochromatin mutant strains using RNAI
and discovered genes whose knockdown enhanced or suppressed their phenotypes: H3K9 methyltransferases (met-2 and set-
25), HP1 orthologues (hpl-1 and hpl-2), and HPL-2 interactors (/in-61, lin-13, and tdp-1). The screens revealed 289 enhancers,
among which ~10% encode genes involved in nucleolar processes such as ribosome biogenesis. Other large classes include
components of chromatin remodelling, protein modification, and RNA regulation pathways. Of the 89 suppressors, the largest
group encodes proteins associated with active transcription. Most hits have a human orthologue and interact with more than
one mutant strain, highlighting the high interconnectivity of the network. See the poster by Townley et al for more information
about the screen.

Investigating the genetic interaction with nucleolar processes, we found that hp/-2 mutants have small nucleoli and are hy-
persensitive to the inhibition of protein translation. Mutants also show increased phosphorylation of elF2alpha, indicating hy-
peractivation of the Integrated Stress Response (ISR) — a pathway that downregulates translation in response to proteotoxic
stress. Preventing ISR induction through mutating the relevant site in elF2alpha (S51A) led to suppression of the small nucleolar
size of hpl-2 mutants but an enhancement of the growth and fertility defects, and suggesting that a smaller nucleolus and ISR
induction is protective. Our results suggest that activation of the proteotoxic stress response underlies major physiological
consequences of heterochromatin dysfunction. Further analyses of the heterochromatin genetic network will aid understanding
of heterochromatin function and dysfunction in metazoans.

52 Histone H2A mono-ubiquitylation functions independently of Histone H3K27-trimethylation to regulate embryonic
enhancers Kailynn MacGillivray, Daniel Fusca, Luomeng Tan, Reta Aram, Arneet SaltzmanCell and Systems Biology, University of
Toronto

Polycomb complexes are major regulators of chromatin state. Polycomb Repressive Complex 1 (PRC1) is responsible for depos-
iting histone H2A lysine 119 mono-ubiquitylation (H2AK119ub), a post-translational histone modification that is believed to
work cooperatively with PRC2-mediated histone H3 lysine 27 trimethylation (H3K27me3) to repress gene expression. In mice
and Drosophila, maintenance of H2AK119ub or H3K27me3 enriched domains are dependent on the activity of both complexes.
In C. elegans, mutations impacting putative PRC1 component homologs, mig-32 and spat-3, and PRC2 homologs are associat-
ed with different developmental phenotypes, suggesting they play at least partially distinct roles. Thus, the extent to which C.
elegans Polycomb complexes and their corresponding histone modifications function together or independently is uncertain.
ChlIP-seq profiling in wildtype and mig-32 mutant embryos, revealed that the majority of H2AK119ub and H3K27me3 peaks were
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distinct, with co-enrichment at only a subset of genes. Furthermore, we observed global loss of H2AK119ub in mig-32 mutants,
whereas the distribution of H3K27me3 was not significantly affected, suggesting that H2AK119ub and H3K27me3 are regulated
independently in embryos. PRC1-like mutants also displayed variable, delayed developmental timing into adulthood, a pheno-
type that is rescued when the PRC2 complex is disrupted in tandem, suggesting that the activity of the two complexes may be
interdependent post-embryogenesis. We are currently investigating if there are any unique transcriptional changes following
combinatorial depletion of the PRC1-like and PRC2 complexes. Instead of colocalizing with H3K27me3, we found that in wild-
type embryos, H2AK119ub colocalizes with H3K4me1, particularly at predicted repressed enhancers. We discovered that 72%
of the genes putatively modulated by the H2AK119ub-enriched repressed enhancers are up-regulated in H2AK119ub-deficient
mutants, suggesting a role for this histone modification in constraint of enhancer activity. The up-regulated genes are involved in
nervous system development and functionality, potentially contributing to the previously observed defects in neuron migration
and axon guidance in mig-32 and spat-3 mutants. Together, our results identify a previously unappreciated H3K27me3-indepen-
dent role for H2AK119ub in the regulation of embryonic enhancers.

53 E3 ubiquitin ligase ZSWIMS8/EBAX-1 regulates microRNAs in a seed-dependent manner Acadia L Grimme?, Bridget F
Donnelly*?, Katherine McJunkin!!National Institutes of Health, 2Johns Hopkins

MicroRNAs (miRNA) are small RNAs that are loaded into an Argonaute protein to form an RNA-induced silencing complex (RISC)
that post-transcriptionally regulates gene expression. While the regulatory role of miRNAs requires tight control of miRNA abun-
dance, how the abundance of miRNAs is regulated, particularly at the level of decay, is not fully understood. In C. elegans, the mir-
35 family is essential for proper embryonic development and is tightly down-regulated in the embryo to larval transition (EtoL1).
Our lab previously demonstrated that mir-35 undergoes a two-phase regulation with embryonic abundance dependent upon
the 3’ end sequence of mir-35 and EtoL1 decay dependent upon the 5’ “seed” sequence (nucleotides 2-7). | have investigated
the relationship between these two phases of mir-35regulation and a miRNA decay mechanism (target-directed microRNA deg-
radation (TDMD)). In TDMD, extensive base pairing of a miRNA’s 5’ seed sequence and 3’ end with a TDMD trigger RNA leads to
the degradation of that miRNA. Thus, mir-35 regulation differs from canonical TDMD because each phase requires only the 5’ or
3’ sequences, not both. Furthermore, | demonstrate that the 3’ end regulation of embryonic abundance is not dependent on the
TDMD effector (ZSWIM8/EBAX-1). However, the 5’ seed sequence-dependent EtoL1 decay is dependent on EBAX-1, suggesting
a mechanism related to TDMD wherein EBAX-1 triggers the degradation of RISC via Argonaute ubiquitination. This is notably
different from the current model of ZSWIM8/EBAX-1-driven TDMD which requires the extensive pairing of the 3’ end to drive
decay. Because multiple Argonaute paralogs load miRNAs, loading into a specific Argonaute protein may contribute to this EtoL1
decay mechanism. While mir-35 is preferentially loaded into the Argonaute protein ALG-2, | demonstrate that the EtoL1 decay
is not dependent on this protein. Additionally, | developed a genetic screen to find other factors that drive mir-35 degradation.
Understanding how the mir-35 family is regulated will shed light on the diversity of TDMD and related mechanisms.

54 Lipid kinase PPK-1/PIP5K1A regulates microRNA biogenesis through interacting with nuclear export protein XPO-1/
XPOS5 Chun Li, Frank SlackBIDMC/Harvard Medical School

MicroRNAs (miRNAs) are small non-coding RNAs, which were first discovered through developmental studies in Caenorhabdi-
tis elegans (C. elegans). The let-7 miRNA is highly conserved in sequence, biogenesis and function from C. elegans to humans.
During miRNA biogenesis, XPO5-mediated nuclear export of pre-miRNAs is a rate-limiting step and, therefore, might be crit-
ical for the quantitative control of miRNA levels, yet little is known about how this is regulated. In C. elegans, the lin-28/let-
7 heterochronic pathway regulates the strict development timing of seam cells. Here we show that lipid kinase PPK-1/PIP5K1A
(phosphatidylinositol-4-phosphate 5-kinase) directly regulates miRNA biogenesis. We found that C. elegans PPK-1 associates
with nuclear export receptor XPO-1 both in vitro and in vivo and regulates miRNA expression and functions in the /in-28/let-
7 pathway. In human cells, we showed a conserved function of PIP5K1A (the ortholog of PPK-1), which interacts with nuclear
export protein XPO5 in the nucleus to regulate miRNA levels in a kinase-independent manner. Furthermore, we demonstrated
that PIP5K1A blocks the binding of XPO5 to pre-miRNA. Our study uncovers the novel finding of a direct connection between
lipid kinase PPK-1/PIP5K1A and miRNA biogenesis. Given that miRNAs are implicated in multiple diseases, including cancer, this
new finding might reveal a promising therapeutic avenue.

55 tRNA-fragments in sperm regulate post-fertilization embryonic gene expression and offspring phenotypes Olivia
Crocker?, Nicholas Galambos?, Colin Conine*University of Pennsylvania Perelman School of Medicine and Children’s Hospital of
Philadelphia, 2Biology, University of Pennsylvania

The environment encountered by an organism can modulate epigenetic information in the gametes to transmit non-genetically
inherited phenotypes to offspring. In mice, the diet of male mice regulates specific tRNA-fragments (tRFs) in sperm, which af-
ter fertilization regulate embryonic gene expression and through uncharacterized changes in development generate metabolic
phenotypes in offspring. Here we demonstrate that C. elegans sperm also accumulates tRFs in their sperm that are regulated
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by the environment and can transmit epigenetically inherited phenotype to offspring. Regulation occurs through the RNaseT2
enzyme rnst-2 which processes cleaved tRNA-halves into shorter fragments for recycling in the lysosome. The regulation of this
processing produces tRFs in sperm which after fertilization regulate early embryonic and developmental gene expression and
further, elicit adaptive phenotypes in progeny. This work establishes tRFs as a deeply conserved carrier of intergenerational epi-
genetic information and the worm as a model for dissecting this non-genetic inheritance mechanistically.

56 N-terminal processing of Argonaute proteins affects epigenetic inheritance Ida J. Isolehto, Jan Schreier, Svenja
Hellmann, René F. KettingBiology of Non-coding RNA, Institute of Molecular Biology

C. elegans employs several small RNA mediated pathways to initiate and maintain proper gene regulation throughout develop-
ment, and across generations. These pathways rely on Argonaute proteins (AGOs) that perform target silencing. Despite being
well-studied pathways, little is known about how the AGOs themselves are regulated. In germ cells, small RNAs and associated
AGOs are particularly important to provide genome stability and maintain an immortal germline. Strikingly, silencing responses
can become independent of the triggering small RNAs and maintained across generations through epigenetic inheritance.

Several Worm specific Argonautes (WAGOs) have a Proline rich N-terminal intrinsically disordered region (IDR) and it has been
shown that the N-terminus of WAGO-1 and WAGO-3 are being processed by the dipeptidyl aminopeptidase DPF-3 in vivo!. Pro-
cessing by DPF-3 is required for transposon silencing, fertility, and correct small RNA loading®. This presents an important role
for N-terminal processing in WAGO function. However, based on the DPF-3 cleavage pattern and amino acid specificity, DPF-3
cannot be solely responsible for the fully processed WAGO-1/3 N-terminus. We identified another peptidase, the X-prolyl ami-
nopeptidase APP-12, that also has the potential to cleave the WAGO-1/3 N-terminus.

We generated app-1 mutants, performed genetic experiments, and found that similarly to DPF-3!, APP-1 is required for silencing
of transposons. Additionally, we discovered that both app-1 and dpf-3 are crucial for RNAi inheritance as both these mutants
completely fail to inherit RNAi. We found that both APP-1 and DPF-3 localize to PEI-granules in spermatids, which we identified
as germ granules that are crucial for paternal RNAi inheritance via WAGO-3 3. To understand if peptidase activity affects WAGO-3
localization, we tagged WAGO-3 with GFP internally to avoid interference with N-terminal processing and found that APP-1 and
DPF-3 affects proper WAGO-3 localization to PEI-granules. We are now further investigating the role of N-terminal processing in
Argonaute function and epigenetic inheritance.

!Gudipati et al. Mol Cell, 2021. ?Placentino et al. EMBO J, 2021. 3Schreier et al. Nat Cell Biol, 2022.

57 Nucleus-Independent Transgenerational RNAi inheritance in C. elegans Itai Rieger', Guy Weintraub?, Itamar Lev?,
Dana Bar-Zvit, Sarit Anava?, Hila Gingold?, Shai Shaham?, Oded Rechavi!Tel Aviv University, The Rockefeller University

in contrast to many experts’ opinions and contradicting one of the main dogmas in biology, in the last 25 years research on C.
elegans nematodes demonstrated that animals can transmit parental responses transgenerationally. In worms, ancestral RNA
interference (RNAI) responses regulate gene expression for many generations, without changing the DNA sequence. Neverthe-
less, there are still many unknown questions; it remains unclear whether the primary agent that perpetuates heritable silencing
in nematodes is RNA or closed chromatin states, and whether the information is communicated to the next generation inside
or outside of the nucleus. Here we use the simplicity and tractability of gene-specific dsRNA-induced heritable silencing to
answer these questions. We demonstrate that RNAi can be inherited independently of chromatin or any other nuclear factors,
from mothers that are genetically engineered to only transmit their cytoplasm but not their nuclei, and thus not their DNA and
chromatin, to the next generation. Nucleus-independent RNA inheritance depends on cytoplasmic germ granule proteins, and
can be potentiated by disturbing proper germ granules segregation. Further, utilizing sequence polymorphism between differ-
ent C. elegans isolates and using small RNA and mRNA sequencing we identify and study numerous endogenous small RNAs
which are inherited in a nucleus-independent manner. Together, our results suggest that unlike the animal’s genome, epigenetic
information is also transmitted via small RNAs in the germline’s cytoplasm, and that chromatin marks are not required for
transgenerational RNAi inheritance.

58 Unbiased forward genetics reveals novel mechanisms of transgenerational inheritance Shiela Pearl Quiobe, Ralf J
Sommerlntegrative Evolutionary Biology, Max Planck Institute for Biology

Environmental cues can have profound effects on organismal development and phenotype, often regulated by small RNAs.
We have used long-term environmental induction experiments to study the influence of shifts in microbial diet on mouth-
form plasticity in Pristionchus pacificus. This nematode exhibits a mouth dimorphism with the eurystomatous (Eu) form being
a potential predator on nematodes, whereas the stenostomatous (St) form is a strict bacterial feeder. We used a wild isolate
of P. pacificus that is preferentially St on E. coli OP50. Directed evolution of 110 genetically identical lines for 101 generations on
a Novosphingobium diet revealed immediate and systemic diet-induced plasticity, resulting exclusively in the formation of the Eu
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morph. Periodic diet-reversals to OP50 starting in F15, F25 etc revealed transgenerational memory that entails multigenerational
plasticity. We combined these long-term induction experiments with unbiased forward genetic screens by performing an EMS
mutagenesis in generation F14 on Novosphingobium to find mutants defective in transgenerational inheritance. From a screen
of 9,900 ‘F2’ progeny of mutagenized animals, we found 165 potential candidates for transgenerational inheritance defective
(tid) after food reversal. Whole genome sequencing revealed that multiple candidate genes were hit several times independent-
ly (i.e. >3 alleles). Indeed, generating clean CRISPR mutants in the first five tid candidate genes revealed a tid phenotype after
diet reversal from Novosphingobium to OP50. We will describe novel molecular mechanisms and epigenetic factors identified
through the analysis of these tid mutants, providing novel insight into transgenerational inheritance and its conservation in C.
elegans.

59 P bodies coat germ granules to promote transgenerational gene silencing in C. elegans Zhenzhen Du?, Kun Shi?,
Jordan Brown?, Tao Hel, Wei-Sheng Wu3, Ying Zhang?, Heng-Chi Lee?, Donglei Zhang**Biochemistry and Molecular Biology,
Huazhong University of Science and Technology, 2Molecular Genetics and Cell Biology, University of Chicago, 3Electrical Engi-
neering, National Cheng Kung University

The formation of biomolecular condensates has emerged as a critical mechanism for compartmentation in living cells. Despite
interactions between distinct condensates having been reported, the biological relevance of these interactions remains elu-
sive. In germ cells, small RNA silencing factors are enriched in germ granule condensates, where distinct factors are organized
into sub-compartments with specific functions linked to genome surveillance or transgenerational gene silencing[1-3]. Here
we showed that P body condensates, which are known for housing translationally-inactive mRNAs and mRNA degradation fac-
tors[4,5], are situated specifically at the cytoplasmic side of perinuclear germ granules. Disruption of P body factors, including
CGH-1/DDX6 and CAR-1/LSM14, lead to dispersal of small RNA factors from perinuclear germ granules and disorganization of
sub-compartments within germ granules. We further found that CAR-1 promotes the interaction between CGH-1 and germ
granule factors, and these interactions are critical for CGH-1’s ability to promote piRNA-mediated gene silencing. Importantly,
we observed that cgh-1 mutants are competent in triggering gene silencing but exhibit defects in maintaining gene silencing in
subsequent generations. We trace this loss of transgenerational silencing to defects in amplifying secondary small RNAs and the
degradation of WAGO-4 Argonaute, both known carriers of gene silencing memories. Together, our results uncover the function
of P body factors in small RNA-mediated transgenerational gene silencing and highlight how the formation and function of one
condensate can be regulated by an adjacent, interacting condensate in cells.

1. Ishidate et al., Molecular Cell (2018); 2. Wan et al., Nature (2018); 3, Xu et al., Cell Reports (2018); 4. Noble et al., JCB (2008);
5, Cassani et al., Development (2022)

60 Analysis of WAGO-1(Y613E) reveals specialization of GLH paralogs for promoting Argonaute loading and localization
within nuage Humberto J. Ochoa, Daniel J. Durning, Siyuan Dai, Craig C. MelloUniversity of Massachusetts Medical

A key event in the life of an Argonaute is acquisition of the appropriate guide RNA (gRNA). To identify factors that promote
WAGO-1 loading we mutated tyrosine 613 to glutamate (Y613E), a lesion predicted to prevent gRNA loading. While this lesion
rendered WAGO-1 nonfunctional, as expected, we were surprised to observe an array of cytological defects within the nuage
(P granules) where WAGO-1 protein normally resides. Specifically, we found that WAGO-1(Y613E) lost its P granule enrichment
and instead was diffusely localized in the cytoplasm. The DEAD-box helicase protein GLH-1 which along with its paralog GLH-4
interacts with WAGO-1, also exhibited reduced P-granule localization. The GLH-1 ATP binding site mutant GLH-1(K391A), which
is known to bind WAGO-1 more tightly, caused enhanced cytoplasmic re-localization of GLH-1(K391A), suggesting that WA-
GO-1(Y613E) sequesters GLH-1 from the nuage.

Wago-1(Y613E) did not disrupt the localization of GLH-2, GLH-3, PGL-1, CSR-1, and ZNFX-1 from nuage. However, strikingly, we
found that GLH-4 and the PRG- 1 Argonaute which both normally localize broadly within P granules, instead re-localize to a single
domain of nuage associated with each germline nucleus. Co-staining experiments revealed that this GLH-4 PRG-1 nuage domain
localizes proximal to the intranuclear piRNA-cluster transcription sites.

GLH-1 and GLH-4 bind to WAGO target RNAs but also bind to piRNAs, which make up 25% of the RNA species identified in GLH-
4 Cross-Linking and IP (CLIP) studies, and 5% of reads associated with GLH-1. The proportion of unprocessed piRNA precursors
relative to mature piRNAs increased in Y613E. Processing of piRNAs involves trimming of the 3’ end, and interestingly a GLH-1
lesion that blocks ATP hydrolysis caused GLH-1 CLIP to recover over trimmed piRNAs. We hypothesize that GLH-1 and GLH-4
may bind directly to piRNAs to prevent them for trimming, and that this event becomes delayed in the context of Y613E. The
enlarged domain of GLH-4 and PRG-1 nuage may therefore reflect a bottleneck in piRNA processing perhaps because factors
shared between WAGO and PRG-1 loading are sequestered in the Y613E mutant. In summary, these findings reveal a remarkable
dynamic of molecular activity within nuage and point to specialization among GLH family members in promoting WAGO-1 and
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PRG-1 loading.

61 Emergence of whole brain axon-axon patterning from early collective cell behaviors Christopher Brittin, Anthony
Santella?, Kristopher Barnes?, Mark W Moyle3, Li Fan?, Ryan Christensen?, Irina Kolotuev®, William A Mohler®, Hari Shroff*,
Daniel Coldn-Ramos?, Zhirong Bao!*Memorial Sloan Kettering Cancer Center, 2Memorial Sloan Ketterning Cancer Center, 3Yale
University School of Medicine, *Janelia Research Campus, Howard Hughes Medical Institute, *Université de Lausanne, éUniver-
sity of Connecticut Health Center

Axon-axon patterning is the stereotyped and flexible spatial arrangement of axons that supports brain organization. The C.
elegans nerve ring exhibits two key axon-axon patterning features: stereotyped sorting of axons into spatial domains and
variance of pairwise axon-axon placement across individuals (neurovariability). By merging dynamic single-cell tracking of tissue
morphogenesis in the C. elegans embryo with spatially-resolved electron micrograph data of the nascent nerve ring, we map how
axon-axon patterning emerges through three sequential phases of collective cell behaviors, with each phase providing additional
organization refinement. Phase 1: A chain of multicellular rosettes spatially sorts primordial neurons along the future nerve ring
path. Phase 2: Rosette centers induce neuronal polarization and project pioneer fascicles along tissue substrates where (as con-
firmed by EM) the rosette fascicles converge into an ordering that corresponds to the nerve ring’s spatial domains. SAX-3/Robo
influences both rosette formation and fascicle outgrowth, suggesting possible roles in tissue cohesion and/or neuronal polariza-
tion. Phase 3: Follower axons intercalate between and are guided by pioneer fascicles. By engineering an in silico simulator of
nerve ring development, we show that the two features of axon-axon patterning — domain sorting and neurovariability — naturally
emerge when pioneers provide a centralized organizing substrate to regulate contact among followers during intercalation. Our
findings demonstrate how macro-level brain features emerge from the persistent coordination of collective cell behaviors.

62 Mapping the neuropeptide signaling network and its evolution in nematodes Luca Golinellil, Ellen Geens?, Sven Zels?,
Elke Vandewyer?, Olivier Mirabeau?, Ciaran McCoy?, Louise E Atkinson3, Angela Mousley?, Liliane Schoofs?, Liesbet Temmer-
man?, Isabel Beets'!KU Leuven, 2Institut Pasteur, 3Queen’s University Belfast

Neuropeptides are one of the largest groups of neural messengers and key regulators of behavior and physiology. C. elegans has
at least 159 putative neuropeptide receptor genes and is estimated to produce more than double this number of mature
neuropeptides. The vast number and expansions of peptide and receptor genes poses a challenge to understand the functional
organization and evolution of neuropeptide signaling networks in nematodes. Nevertheless, insight into this signaling landscape
is important to answer fundamental questions on the structure and evolutionary diversification of neural signaling networks, to
characterize functions of neuropeptides in nematode biology, and to catalyze development of new anthelmintics.

To obtain a deeper understanding of the evolution of nematode neuropeptide systems, we performed a pan-phylum phyloge-
netic analysis of neuropeptide G protein-coupled receptors (NP-GPCRs), using proteomes of 125 nematodes representing seven
clades. We found that out of 31 ancient bilaterian NP-GPCR families, 17 are highly conserved in nematodes. These include ortho-
logs of well-known vertebrate receptor families, like tachykinin, gonadotropin-releasing hormone and galanin signaling systems.
In addition, we discovered several novel NP-GPCR candidates and expansions of protostomian- and phylum-specific peptide
receptors in nematodes. Among these we were able to identify significant differences in conservation across nematodes, short-
listing 22 highly conserved receptors that are likely to be central players in nematode physiology.

In parallel, we set up a large-scale in vitro screening platform to biochemically identify ligand-receptor interactions for neuropep-
tides and GPCRs (Beets et al., 2022 BioRxiv). In this pipeline we systematically screened all predicted C. elegans NP-GPCRs with
a comprehensive peptide library. Using a reverse pharmacology approach, we found over 460 peptide-GPCR couples and identi-
fied neuropeptide ligands for 62 C. elegans NP-GPCRs, which more than doubles the number of deorphanized peptide receptors
in nematodes. This also uncovered additional ligands for known peptide GPCRs and complex combinatorial interactions. Our
work provides tools and insights to study coevolution of ligands and receptors across the whole nematode phylum. This permits
to take species- and application-driven nuances, including but also reaching far beyond C. elegans, into account, when studying
neuropeptidergic networks.

63 Dissecting the Functional Organization of the C. elegans Serotonergic System at Whole-Brain Scale Di Kang, Ugur
Dag, ljeoma Nwabudike, Matthew Gomes, Jungsoo Kim, Adam Atanas, Eric Bueno, Cassi Estrem, Sarah Pugliese, Ziyu Wang,
Emma Towlson, Steven FlavellMassachusetts Institute of Technology

Serotonin influences many aspects of worm behavior. How serotonin acts on its diverse receptors across the brain to modulate
global activity is unknown. Here, we examine how serotonin release in C. elegans alters brain-wide activity to induce foraging
behaviors, such as slow locomotion and increased feeding. Comprehensive genetic analyses identify three core serotonin
receptors (MOD-1, SER-4, LGC-50) that induce slow locomotion upon serotonin release, and three other serotonin receptors
(SER-1, SER-5, SER-7) that interact with them to modulate the temporal dynamics of this behavior. Specifically, SER-4 induces
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behavioral responses to sudden increases in serotonin release, whereas MOD-1 induces behavioral responses to persistent
serotonin release. The behavioral effect of isolated MOD-1 or LGC-50 activation, as well as the interaction among the six receptors,
can be altered by satiety. Whole-brain calcium imaging of freely moving animals reveals widespread serotonin-associated brain
dynamics, spanning multiple behavioral networks. We map all sites of serotonin receptor expression in the connectome, which,
together with synaptic connectivity, help to predict which neurons show serotonin-associated activity during foraging. These
results reveal how serotonin acts at defined sites across a connectome to modulate brain-wide activity and behavior.

64 Spiking neural circuit underlying the C. elegans gut-brain ultradian rhythm Jingyuan Jiang?, Yifan Su?, Rulin Zhang?,
Haiwen Li%, Minxian Peng?, San Chun Chiu?, Qiang Liu3'Peking University, *City University of Hong Kong, 3Neuroscience, City
University of Hong Kong

Rhythmic behaviors governed by internal biological clocks couple physiology to the nervous system in all animals with periods
ranging from milliseconds to a day to years. A particularly interesting and well-studied rhythmic behavior controlled by the in-
testine and the enteric nervous system is the defecation cycle in Caenorhabditis elegans. This rhythmic behavior, also called the
defecation motor program (DMP), consists of a series of stereotyped motor sequences activated once every ~45 seconds when
there is abundant food. Previous cell ablation studies defined functions for the GABAergic enteric motor neurons called AVL and
DVB in the expulsion step of the defecation behavior, but the specific roles and their coordination remain unclear. Here we iden-
tified AVL and DVB as two spiking motor neurons that function in the spatial-temporal regulation of the defecation cycle by firing
nearly synchronized action potentials. In particular, both neurons fire broad, all-or-none calcium-mediated action potentials
under current-clamp recording, presumably for synchronizing downstream muscle contractions that lead to expulsion. Extraor-
dinarily, AVL fires compound action potentials with each upward spike followed by a time-locked upside-down or negative spike.
lon substitution and mutant analysis indicate that upward spikes are initiated and maintained primarily by the voltage-gated
calcium channel UNC-2, while the upside-down spikes are mediated by the repolarization-activated potassium channel EXP-2.
Behavioral analysis and live calcium imaging experiments revealed that coordinated action potential firing in AVL and DVB medi-
cated by UNC-1 gap junctions and the negative spikes in AVL are important for reliable expulsion behaviors. Altogether, our work
identified a spiking neural circuit constituted by AVL and DVB underlying the C. elegansdefecation motor program: AVL entrains
DVB by firing intrinsically coupled calcium- and potassium-mediated action potentials followed by a long-lasting afterhyperpo-
larization (AHP), enabling the regulation of the rhythmic signals from the intestinal clock at multiple time scales.

65 Sexual dimorphism of whole-brain responses to a broad chemical space Maedeh Seyedolmohadesin?, Xingyang Fu?,
Mahdi Torkashvand?, Kevin W Rusch?, Sina Rasouli?, Frank C Schroeder?, Eviatar Yemini?, Vivek Venkatachalam!Northeastern
University, 2UMass Chan Medical School, 3Cornell University

Sexually dimorphic brain circuits play a critical role in shaping sex-specific behaviors in many species. These circuits are respon-
sible for integrating sensory inputs and modulating neural activity in response to external cues, ultimately leading to sex-specific
behaviors. C. elegans males and hermaphrodites exhibit differences in their responses to environmental cues, such as food and
pheromones. Previous studies suggest that the structural and functional differences in the nervous system play a crucial role
in mediating sexually dimorphic behavior. A recently obtained male connectome has revealed substantial differences in neural
wiring patterns between the two sexes. However, the extent to which functional connectivity and neuronal activity contribute to
sexually dimorphic behavior is still not fully understood.

To address this, we developed a novel system that records whole-nervous-system activity in both males and hermaphrodites
while presenting them with a diverse set of external sensory cues. With this system, we were able to characterize whole-brain
responses to a panel of ethologically relevant chemical cues. Our system uses a modified confocal microscope with single-cell
resolution that can image the worm'’s nervous system at up to 10 volumes/second. We used NeuroPAL to identify the individ-
ual neurons within the nervous systems of both sexes, and built microfluidic devices to accommodate both sexes, taking into
account the morphological differences between males and hermaphrodites. These devices enable us to simultaneously record
the neuronal activity of all head, tail, and most midbody neurons in response to stimuli. Moreover, our design enables us to se-
guentially present more than 10 chemical stimuli to the animal’s nose, and we were able to repeat the entire sequence 3 times
and observe the animal’s response for over 30 minutes. This approach enables us to evaluate the variability in state-dependent
responses to repeated exposure of the same stimulus. We studied concentration-dependent attractive and repulsive responses
to a diverse set of stimuli including gustatory, olfactory, pheromone and nociceptive cues. Using these stimuli, we examined
known dimorphisms in neural activity and also discovered a substantial set of previously unknown dimorphisms as well.

Our system determined stimulus-evoked responses in sensory, inter-, and motor neurons, recapitulating previous findings such
as sexually dimorphic responses of the ADF-mediated food/pheromone pathway. We additionally found many novel sexually
dimorphic responses with significant differences observed in the shape, amplitude, and kinetics of hermaphrodite versus male
neural activity. Nevertheless, on a global scale we found pairwise correlations between individual neurons to be largely similar
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between sexes, indicating the potential for a large degree of conserved functional connectivity.

66 Kin-recognition and nepotism mediate collective behaviours in the cannibalistic nematode Pristionchus pacifi-
cus Fumie Hiramatsu, James W. LightfootGenetics of Behavior, Max Planck Institute for Neurobiology of Behavior — caesar

Many organisms collectively aggregate with members of the same species which can influence their group dynamics, popula-
tion structure and ecology. However, understanding the fundamental mechanisms which determine an organism’s propensity
to aggregate and additionally the composition and configuration of the collective is difficult due to the complex nature of these
interactions. By exploring a highly aggregating clade of the nematode Pristionchus pacificus, we have investigated factors influ-
encing its collective behaviours in a genetically tractable system. We conducted pairwise aggregation assays between distinct P
pacificus strains of differing genetic distance and observed a significant preference for between kin aggregations. In contrast,
groupings between more distantly related strains were avoided. Moreover, when two distantly related strains interact, one
dominates and aggregates while solitary behaviour is induced in the rival strain which subsequently endures less preferable
conditions. To explore a mechanism for this group selectivity, we analysed P. pacificus predation behaviours further. P. pacifi-
cus kills other nematodes including con-specifics, however, a small peptide mediated kin-recognition system prevents attacks
on close relatives. Accordingly, CRISPR/Cas9 induced mutations which abolish predatory behaviours result in rival strains suc-
cessfully aggregating together. Furthermore, mutations in the essential kin-signalling component self-1, prevent efficient ag-
gregation events between kin. Finally, as Caenorhabditis elegans are found naturally occurring with P. pacificus, we explored
collective events between these species. Here, aggregates were dominated by P. pacificus with only a small number of these
predators proving sufficient to disrupt C. elegans group dynamics and prevent their aggregation. Thus, aggregating strains of P.
pacificus preferentially group with kin over more divergent strains, revealing competition and nepotism as previously unknown
components influencing collective behaviours in nematodes.

67 C. elegans sphingolipid metabolism and pathogen defense are modulated by a microbiota-derived sphinganine Lena
Peters?, Moritz Drechsler?, Barbara Pees!, Georgia Angelidou?, Liesa Salzer?, Karlis Moors®, Nicole Paczia®, Hinrich Schulenburg?,
Christoph Kaleta®, Michael Witting?*, Helge Bode?, Katja Dierking!Evolutionary Ecology and Genetics, Zoological Institute, Chris-
tian-Albrechts-University, 2Institut fir Molekulare Biowissenschaften, Goethe University Frankfurt, *Core Facility for Metab-
olomics and Small Molecule Mass Spectrometry, Max Planck Institute for Terrestrial Microbiology, *Research Unit Analytical
BioGeoChemistry, Helmholtz Zentrum Minchen, *Research Group Medical Systems Biology, University Hospital Schleswig-Hol-
stein Campus Kiel

Although it is becoming increasingly clear that microbiota play an important role in protecting their host from infection, the un-
derlying mechanisms of microbiota-mediated protection are still largely unknown. Here, we seek to understand the mechanisms
by which the natural microbiota isolate Pseudomonas fluorescens MYb115 protects C. elegans against Bacillus thuringiensis (Bt),
on both the worm and bacterial sides. On the bacterial side, we found that a MYb115 biosynthesis gene cluster encoding a
type | polyketide synthase (PKS) produces three long chain sphinganine derivatives. We generated a non-sphinganine produc-
ing AsgaAB MYb115 mutant and show that sphinganine is required for MYb115 mediated protection against Bt. Sphinganines
belong to the sphingolipids, a group of membrane and bioactive lipids that function in membrane integrity and dynamics,
but also the regulation of apoptosis, cell differentiation and proliferation. On the worm side, we found that modulation of
sphingolipid metabolism and ceramide levels of C. elegans strongly influence survival after Bt infection. Ceramidase (asah-1/
asah-2) and sphingomyelin synthase (sms-1) mutants are more susceptible to infection, highlighting their importance for C.
elegans defenses against Bt. Using transcriptomic and sphingolipidomic analyses of the C. elegans response to MYb115 and
AsgaAB MYb115, we further demonstrate that MYb115-derived sphinganine affects host defense and sphingolipid metabolism.
In particular MYb115 interferes with C. elegans sphingolipid metabolism at the conversion of dihydroceramide and ceramide
to sphingomyelins and hexosylceramides. We are currently investigating which cellular processes are involved in microbiota-
mediated protection downstream of sphingolipid metabolism. Overall, we identified a novel protective metabolite from the C.
elegans natural microbiota and demonstrated the importance of microbiota-mediated modulations in C. elegans sphingolipid
metabolism for protection against pathogens.

68 Metabolism orchestrates direct reprogramming of germ cells to neuron-like cells Amin R. Shadfar?, Nida Ul Fati-
ma?3, Ismail Ozcan®, Baris Tursun®*Molecular Cell Biology, Institute of Cell and Systems Biology of Animals University of Ham-
burg, ?School of Medical Sciences, University of New South Wales, Australia, *Molecular Cell Biology, Institute of Cell and
Systems Biology of Animals, University Hamburg, *Molecular Cell Biology, Institute of Cell and Systems Biology of Animals,
University of Hamburg, *Molecular Cell Biology, Institute of Cell and Systems Biology of Animals, University of Hamburg

Conversion of cells identities via expression of fate-determining transcription factors (TF) is well-known as cellular reprogramming
and has mostly been investigated in mammalian tissue cultures. C. elegans provides in vivo studies of cell fate reprogramming to
dissect the complex interplay of different physiological processes that are critical during fate conversion. We previously identified
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that suppression of the mitochondrial isocitrate dehydrogenase IDHA-1 creates permissiveness for direct reprogramming of germ
cells to neuron-like cells. This phenomenon is induced upon overexpression of the ZNF TF CHE-1 using a heat-shock promoter in
conjunction with RNAI against idha-1. CHE-1 specifies the ASE gustatory neuron fate during development and its overexpression
is capable of ectopically inducing the ASE neuron fate, which can be visualized using the ASER-specific reporter gcy-5::gfp.

To dissect the molecular cascades that extend from mitochondria to the nucleus upon IDHA-1 depletion and create permissive-
ness for inducing germline to neuronal cell reprogramming, we performed double RNA interference (RNAi) screens. Notably, de-
pletion of the putative monosaccharide transporter FGT-2 significantly enhanced germ cell reprogramming. Furthermore, RNAi
against the sodium transporter ZK822.5, anion transporter SULP-6, and the monosaccharide transporter Y37A1A.3, also affected
germ cell reprogramming efficiencies. Together with our finding that depletion of IDHA-1 protein levels by using degron-medi-
ated protein degradation in the somatic gonad results in enhanced germline reprogramming, these results suggest a cross-talk
of metabolites and intermediates between tissues. This notion is further corroborated by metabolomics which pointed towards
glutamine anaplerosis to replenish TCA a-Ketoglutarate levels in idha-1 RNAi worms, which we confirmed also based on genetic
assessment.

Overall, our data illustrate that shifts in the TCA cycle cause alterations in metabolism which trigger changes in the nuclear
gene expression pattern resulting in permissiveness for germ cell reprogramming. A better understanding of metabolites and
intermediates that act as signalling molecules to sense perturbed physiological processes is important. They may trigger gene
expression changes indirectly or directly which has high relevance to different disciplines including stem cell and cancer cell
biology research.

69 MORC-1 is a key component of the C. elegans CSR-1 germline gene licensing mechanism Jessica A. Kirshner?, Colette
Picard?, Natasha Weiser?, Suhua Feng?, Sonia El Mouridi3, Kai Inoki?, Nicita Mehta?, Christian Froekjaer Jensen3, Steve E. Jacob-
sen?, John K. Kim'*Johns Hopkins University, 2UCLA, King Abdullah University of Science and Technology

Nuclear small RNA pathways perform the canonical function of silencing pseudogenes, transposons, and attenuating the ex-
pression of protein-coding genes in the C. elegans germline. An opposing pathway, mediated by a distinct subset of endogenous
siRNAs (endo-siRNAs) that engage the essential Argonaute, CSR-1, is thought to promote transcription of germline genes. This
atypical ‘gene licensing’ pathway is defined by the observation that targets of CSR-1 are downregulated in csr-1 mutants by a
poorly understood mechanism. Here, we present data that contribute to our understanding of the CSR-1-dependent germline
gene licensing mechanism. Although CSR-1-mediated gene targeting correlates with the licensing of germline gene expression,
CSR-1 also robustly cleaves and degrades a small subset (~3%) of its targets through its endonucleolytic ‘Slicer’ activity. One
such target encodes MORC-1, a conserved DNA-binding protein that efficiently condenses DNA and chromatin (Kim, et al., Mol
Cell, 2019). Mutations in csr-1 result in morc-1 de-repression and overexpression in the germline. ChiP-seq in purified germline
nuclei reveals that MORC-1 binds to the transcriptional start sites (TSSs) of germline-expressed genes and significantly overlaps
with CSR-1-licensed target genes. In csr-1 mutants, MORC-1 overexpression leads to increased binding at the TSSs and ectopic
spreading to coding sequences of the MORC-1/CSR-1 shared gene targets, as well as decreased mRNA expression from these
loci. Conversely, in morc-1 mutants, the expression of MORC-1/CSR-1 shared targets is specifically upregulated. Taken together,
these data indicate that attenuation of morc-Iexpression by CSR-1 prevents MORC-1 overexpression and inappropriate silenc-
ing of genes expressed in the germline. In support of this model, we show that loss of morc-1 partially rescues multiple defects
of csr-1 mutants, including changes in gene expression and histone modifications and animal sterility. Conversely, overexpression
of MORC-1 alone induces potent animal sterility, reminiscent of csr-1 defects. Collectively, our results support a model by which
CSR-1-mediated regulation of morc-1 plays a significant role in the germline gene licensing mechanism.

70 Heterochromatin readers CEC-6 and CEC-3 regulate RNAI inheritance and genome-wide H3K9me3 distribu-
tion Chengyin Li, Aly Muhammad Ladak, Phoebe A.W. Bhagoutie, Victor Lao, Arneet L. SaltzmanCell and Systems Biology,
University of Toronto

Chromatin and small RNA pathways ensure proper transcription regulation of genes and repetitive elements, which is essential
for both somatic development and maintenance of germline integrity. Transcriptionally active euchromatin and transcriptionally
repressed heterochromatin are often associated with distinct post-translational histone modifications. The small RNA-mediated
nuclear RNA interference (RNAi) pathway can induce both heritable co-transcriptional silencing and heterochromatinization
at its target genomic loci. However, the roles of histone modifications and their interplay with RNAI in locus-specific and ge-
nome-wide regulation remain to be fully explored.

We previously found that C. elegans chromodomain proteins CEC-6 and CEC-3 can recognize heterochromatin-associated histone
H3 lysine 27 and lysine 9 methylation (H3K27me and H3K9me). The deletion of these two cec genes led to a progressive loss of
fertility, suggesting a role in transgenerational chromatin regulation. Using a single-copy germline gfp reporter, we found that cec-
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6 and cec-3 limit the transgenerational duration of RNAi-induced silencing. Prolonged RNAi inheritance in cec-3;cec-6 mutants is
associated with elevated H3K9me3 and H3K27me3 at the RNAi target, consistent with its silenced transcription state. Furthermore,
we found that both germline and somatic expression of a repetitive gfp transgene are inhibited by cec-6. Interestingly, since cec-
6 is mainly expressed in the germline, this may involve germline-to-soma communication through small RNAs. The increased
repetitive gfp transgene expression in cec-3;cec-6 mutants also corresponds to reduced H3K9me3 and elevated H3K4me3 at the
repetitive array. Additionally, our ChIP-seq data show that cec-6 and cec-3 promote H3K9me3 enrichment at heterochromatic
regions and restrict H3K9me3 enrichment at euchromatic regions. In particular, these two cec genes promote H3K9me3 at LTR
and LINE retrotransposons and at germline nuclear RNAi targets. We also observe reduced H3K9me3 in cec-3;cec-6 mutants at
genes upregulated in intracellular pathogen response, which may be a result of retrotransposon misregulation. Altogether, we
propose that cec-6 and cec-3 regulate transcription and long-term preservation of the germline through heterochromatin and
RNAi mechanisms.

71 Mating strategy determines context-dependent sexual behavior Eya Wolfson?, Shachaf Shapira®?, Rizwanul Haque?,
Sonu Peedikayil-Kurien?, Mattia Morandi?, Irit Goldian?, Elena Fidel*, Ido Azuri*, Tamar Ziv®, Reut Hazan Ben-Menachems®, Shifra
Ben-Dor?, Gil Stelzer*, Neta Regev-Rudzki?, Meital Oren-Suissa!'Brain Sciences, Weizmann Institute of Science, Biomolecu-

lar Sciences, Weizmann Institute of Science, 3Chemical Research Support, Weizmann Institute of Science, “Life Sciences Core
Facilities, Weizmann Institute of Science, *Biology, Technion- Israel Institute of Technology, ®Department of Microbiology and
Molecular Genetics, The Hebrew University of Jerusalem

Hermaphroditism in Caenorhabditis is a latter evolutionary trait, which evolved from the ancestral dioecious (female-male)
mating strategy that is common in the group, and is found in C. afra. This change in C. elegans’ mating strategy has impacted
the evolutionary forces at play over the species, effectively limiting the role of the males within it, and presumably leading to
additional changes in physiology and behavior. However, the ways in which significant changes in the mating strategy of a species
affect the behavioral patterns of its individuals, and the underlying sensory sex cues and neuronal outputs have remained mostly
unexplored.

We define a new set of previously unknown female mating behavioral features. Strikingly, we found that while C. ele-
gans hermaphrodites mostly remain passive or even attempt to escape male mating endeavors, C. afra females exhibit great
interest in males and actively participate in the mating process, often acting as its initiators. We extracted males-conditioned
media and found it mediates a significant and specific attraction of females. In addition, we showed that this attraction is de-
pendent on the release of extracellular vesicles by the males. Analysis of C. afra sensory neurons did not reveal any obvious
anatomical differences compared with C. elegans, suggesting a role for the mating strategy in driving the development of specific
functional differences between the two species.

Interestingly, C. elegans fog-2 sperm-deficient hermaphrodites that were propagated for over 20 generations showed significant
interest in mating that was not detected in first-generation fog-2 animals, and highly resembled that of C. afra females.
We conducted whole animal RNA profiling and found this newly acquired female mating behavior to be modulated by the
downregulation of neuropeptides. Strikingly, global neuropeptides depletion by egl/-3 knock-down as well as knock-down of sev-
eral specific neuropeptides in first-generation fog-2 hermaphrodites resulted each in a similar increase in the hermaphrodites’
interest in males and sexual behavior.

Our results identified a previously overlooked female mating behavior and reveal some of its underlying mechanisms. Taken
together, this points towards the existence of an evolutionary mechanism that could best be described as sexual adaptation,
whereby the sexual behavior of a species is modified by its mating strategy, shedding some light on the origins of sexual attrac-
tion.

72 The evolution of developmental genetic biases explains the evolution of evolutionary rates Joao Picao Osorio?, Char-
lotte Bouleau?, Pablo M. Gonzalez de la Rosa?, Lewis Stevens?, Nina P Fekonja®, Mark Blaxter?, Christian Braendle?, Marie-Anne
P Félix*'Biology, Institute of Biology of the Ecole Normale Supérieure, CNRS, INSERM, ENS, PSL, 2Institut de Biologie Valrose,
Université Cote d’Azur, CNRS, INSERM, 3Wellcome Sanger Institute, *Institut de Biologie de I'Ecole Normale Supérieure, CNRS,
INSERM, ENS, PSL

Random mutation of the genotype does not generate random phenotypic variation because development biases the mutation-
ally inducible phenotypic spectrum. Therefore, understanding such biases in the introduction of phenotypic variation is essential
to reveal which phenotypes can be explored and selected in the evolutionary process. Whether such developmental genetic
biases in the construction of phenotypic variation influence evolutionary rates is poorly understood.

Here we address this problem by quantifying the relationship between mutation and wild phenotypic variation within and
among nematode species. We use the homologous cellular framework of the six vulval precursor cells (VPC), named P3.p to
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P8.p, in two clades of nematodes that have divergent evolutionary trajectories of cell fate variation. We generated eight panels
of random mutant lines in wild isolates of Caenorhabditis and Oscheius to quantify the mutability (i.e. mutational variance) of
VPC fates across micro and macro-evolutionary scales, and compared it with natural genetic variation within and across species
of both genera. Our phenotypic analysis of vulva cell fates on over 85,000 nematodes shows a strong alignment of the axes of
variation upon random mutation with those of wild variation within each species and genus. When represented in a simplified
two-dimensional phenotypic space the direction of mutational and natural variation is along the P3.p axis in Caenorhabditis, and
along the P4.p axis in Oscheius. Interestingly, in both cases, the variable cell fate is sensitive to modulation of the dose of Wnt
genes.

Altogether, we show an evolution of the variational properties of VPC fates in Caenorhabditis versus Oscheius, which can explain
the evolution of evolutionary rates.

73 The co-option of a “grinder-molting protease” is essential for predatory feeding in the nematode Pristionchus pacifi-
cus Yuuki Ishita, Takahiro Chihara, Misako OkumuraGraduate School of Integrated Sciences for Life, Hiroshima University

Nematodes exhibit diverse mouth morphologies to adapt to a wide range of food sources including bacteria, plant, and oth-
er nematodes. However, the genetic mechanisms underlying the acquisition of novel feeding habits in nematode are largely
unknown. While the model nematode Caenorhabditis elegans feeds on bacteria using its grinder, the satellite species Pris-
tionchus pacificus exhibits novel feeding behavior, predatory feeding on other nematodes with its movable teeth. Previously
we showed that serotonin and a subset of serotonin receptors modulate the tooth movement required for opening the prey
cuticle; however, evolutionary mechanism of predation remains unclear. Using a forward genetic approach, we found that the
astacin metalloprotease Ppa-nas-6 is required for predation in P. pacificus. Ppa-nas-6 mutants were defective in control of
tooth movement during predation and processing of larval cuticle during molting, specifically in the mouth part anterior to the
pharynx. In C. elegans, nas-6 is necessary for the molting of the grinder, a feeding apparatus at the posterior part of the pharynx,
which is absent in P. pacificus. Rescue experiments of nas-6 in P. pacificus and C. elegans suggest that alteration of spatial
expression patterns rather than the changes in molecular function of nas-6 could be a key to acquiring the predation-related
traits. Reporter analyses with Ppa-nas-6 promoter in both species suggest the alteration of nas-6 expression pattern is mediated
by cis and trans-regulatory elements. Our study showed that co-option of a single protease is involved in the evolution of this
novel feeding habit.

74 Development across evolutionary time at a single-cell resolution in the Caenorhabditis nematode

embryo Christopher R L Large'?, Rupa Khanal*?, LaDeana Hillier®, Chau Huynh?, Priya Sivaramakrishnan?, Felicia Peng?, Qin
Zhu*, Erik Nordgren?, Jean Rosario?, Junhyong Kim?, Robert H Waterston?, John | Murray!'Department of Genetics, University
of Pennsylvania, 2Department of Biology, University of Pennsylvania, 3Department of Genome Sciences, University of Washing-
ton, *Department of Pharmaceutical Chemistry, University of California, San Francisco

Complex gene regulatory networks specify the development of all multicellular organisms and determine the morphological
complexity of life. What determines the rate of change and the evolutionary constraint on cellular gene expression patterns
across development remains a fundamental question of biology. Historically, the ability to systematically profile homologous
cells across different organisms for their function and transcriptional profile has been limited by technology, however single-cell
sequencing has facilitated the ability to capture and molecularly label individual cells through microfluidics. Single-cell sequenc-
ing, combined with the defined and evolutionarily conserved developmental lineage of the Caenorhabditis nematodes allows
for the direct comparison of gene expression between homologous cell-types across evolution. Utilizing these tools, we have
measured the spatiotemporal divergence of gene expression across embryogenesis by collecting, annotating and comparing
the transcriptomes of homologous embryonic progenitors and terminal cell types using >200,000 and >190,000 single-cells
from C. elegans and C. briggsae respectively. Consistent with the conserved lineage, we find a high level of similarity in gene
expression programs between the species despite tens of millions of years of evolutionary divergence. Even still, thousands of
genes show divergence in their cell-type specific expression patterns, including expected categories such as G-coupled protein
receptors, genes involved with detoxification and response to pathogens, and more surprising, genes including developmental
TFs. Comparing cells between species reveals that the neuronal cell types transcriptomes have diverged more than the intestine
and body wall muscle. Further work will aim to characterize the driving forces behind the cell-type expression conservation
differences and determine the functional consequences of gene expression pattern divergence for developmental regulators
through genetic manipulation.

75 Virus-like transposons cross the species barrier and drive the evolution of genetic incompatibilities Sonya A. Widen?,
Israel Campo Bes?, Alevtina Koreshova?, Pinelopi Pliota?, Daniel Krogull!, Alejandro Burga!Institute of Molecular Biotechnolo-
gy, *Centre for Genomic Regulation (CRG)

Horizontal gene transfer—the movement of genetic material between species—has been reported across all major eukaryotic
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lineages. However, the underlying mechanisms of transfer and their impact on genome evolution are still poorly understood.
While studying the evolutionary origin of a selfish element in the nematode C. briggsae, we discovered that Mavericks, ancient
virus-like transposons related to giant viruses and virophages, are one of the long-sought vectors of horizontal gene trans-
fer. Mavericks—also known as Polintons—are flanked by terminal inverted repeats and can readily jump and insert into ge-
nomes, like transposons. But like viruses, they code for a large number of proteins, including a type-B DNA polymerase, a retro-
viral-like integrase, as well as major and minor capsid proteins. Using a combination of phylogenetics, structural predictions and
genetic crosses, we discovered that two novel nematode gene families—wosp proteases and krma kinases—are preferentially
taken up as cargo by Mavericks and have been extensively transferred between different nematode species on a global scale.
Remarkably, many of these transfers occurred between species that last shared a common ancestor likely hundreds of millions of
years ago. We also found that nematode Mavericks captured a novel fusogen, MFUS-1, which is remarkably similar in structure
to the glycoprotein B from Herpes simplex virus 1. This event likely fueled their spread via the formation of enveloped infective
particles, analogous to the inception of retroviruses from genomic retroelements. Lastly, we show how the union between a
horizontally transferred wosp protease, msft-1, and a MULE transposon gave birth to a novel class of selfish gene in C. briggsae,
a mobile toxin-antidote element that causes powerful genetic incompatibilities that drive in wild populations. Our results iden-
tify the first wide-spread vector of HGT in animals and highlight how the intertwined biology of viruses and transposons can
ultimately impact gene flow between populations, shaping the evolution of the species that carry them.

76 Nematode-trapping fungus trap C. elegans by targeting cuticular collagens Hanwen Chang, Hung-Che Lin, Ching-Ting
Yang, Yen-Ping Hsuehlnstitute of Molecular Biology, Academia Sinica, Taipei

Cell adhesion is a crucial step in the establishment of infection by pathogens, and it is also the first step in predation by fungal
predators on nematode prey. Arthrobotrys oligospora is a nematophagous fungus that forms complex adhesive nets to trap
nematodes when nutrients are scarce. However, the molecular targets of the adhesion interaction are not well understood. In
this study, we conducted forward genetic screens in C. elegans to identify mutants that were resistant to A. oligospora trapping.
We found that loss-of-function mutations in the nuclear hormone receptor nhr-66, which acts as a transcription factor, allowed
nematodes to escape the trap. Through tissue-specific rescue, we demonstrated that the site of action of NHR-66 is localized in
the hypodermis and seam cells. We also performed transcriptomic analysis and found that more than 60 collagen genes were
down-regulated in the nhr-66 mutant. Collagen proteins are major components of the nematode cuticle, and the down-regu-
lation of these genes suggests that altered nematode surface (cuticle) could result in escape behavior. Rescuing the down-reg-
ulated collagens in nhr-66 mutant can abolish the resistant phenotype, revealing that collagens play a crucial role in mediating
adhesion between the fungal traps and the nematode prey.

77 A regulator of nongenetic inheritance mediates the evolution and loss of plasticity Nicholas A Levis, Erik J
RagsdaleBiology, Indiana University

Plasticity is a widespread feature of development, enabling phenotypic change based on the environment. Where such change
precedes genetic change, the exploration of alternative phenotypes may promote a trait’s evolution, especially when those
phenotypes’ appearance is followed by plasticity’s loss, or genetic assimilation. Although the molecular details of assimilation
are largely conjectural, theory suggests a role for epigenetic mechanisms and nongenetic inheritance. Here we show that a reg-
ulator of nongenetic inheritance links laboratory evolution of plasticity to cases of assimilation in nature. Using genome-wide
evolutionary analyses across nematodes of Diplogastridae, which ancestrally had a polyphenism in their feeding morphology,
we found a histone modifier to be under positive selection during both evolutionarily recent and ancient assimilation events.
Manipulations of this gene affect both the sensitivity and variation in plastic morphologies, and artificial selection of manipulat-
ed lines drive transgenerational shifts in these phenotypes. Our findings point to the plausibility that modified function of this
gene sources morphological changes ahead of genetic change, providing an “epigenetic bridge” between an originally inducible
phenotype and the assimilation and diversification of new forms. Our results thus give mechanistic insight into how traits are
modified as they traverse the continuum of greater to lesser environmental sensitivity.

78 Hourglass pattern of developmental evolution at the single cell level in Caenorhabditis elegans Fugiang Ma, Chaogu
ZhengThe University of Hong Kong

The phylotranscriptomic analysis of development in several species revealed the expression of older and more conserved
genes in midembryonic stages and younger and more divergent genes in early and late embryonic stages, which supported the
hourglass mode of development. Whether similar hourglass pattern exists in nematodes and specificaly C. elegans is not fully
understood. Moreover, previous work mostly studied the transcriptome age of whole embryos or embryonic sublineages, leaving
the cellular basis of the hourglass pattern and the variation of transcriptome ages among cell types unexplored. By analyzing
both bulk and single-cell transcriptomic data, we studied the transcriptome age of C. elegans throughout development. Using
the bulk RNA-seq data, we identified the morphogenesis phase in midembryonic development as the phylotypic stage with
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the oldest transcriptome and confirmed the results using whole-embryo transcriptome assembled from single-cell RNA-seq
data. The variation in transcriptome ages among individual cell types remained small in early and midembryonic development
and grew bigger in late embryonic and larval stages as cells and tissues differentiate. Lineages that give rise to certain tissues
(e.g., hypodermis and some neurons) but not all recapitulated the hourglass pattern across development at the single-cell
transcriptome level. Further analysis of the variation in transcriptome ages among the 128 neuron types in C. elegans nervous
system found that a group of chemosensory neurons and their downstream interneurons expressed very young transcriptomes
and may contribute to adaptation in recent evolution. Finally, the variation in transcriptome age among the neuron types, as well
as the age of their cell fate regulators, led us to hypothesize the evolutionary history of some neuron types.

79 A toxin-antidote element in Caenorhabditis elegans that causes L1 larval arrest Laura Walter-McNeill, Stefan
Zdraljevic, Heriberto Marquez, Leonid KruglyakUniversity of California, Los Angeles

Toxin-antidote (TA) elements are selfish genetic elements which increase their own frequency by killing non-carrier progeny. To
search for novel TA elements in C. elegans, we crossed two highly divergent wild strains isolated from Hawaii (HI) and California
(CA). We genotyped the progeny over several generations and observed a strong depletion of CA alleles on the right arm of
chromosome V (chrVR) after only four generations, suggesting the presence of a TA element on chrVR. In self-crosses of CA/HI
hermaphrodites, 25% of the progeny arrested at the L1 larval stage. All arrested individuals were homozygous for the CA gen-
otype at chrVR. When we crossed CA/HI hermaphrodites to CA males, 50% of the resulting progeny arrested as L1s, while the
reciprocal cross did not produce any arrested progeny. Based on this inheritance pattern, we hypothesized that a maternally
inherited toxin is present in the Hl strain.

We created a near-isogenic line with a region on chrVR introgressed from Hl into CA. This line recapitulated the lethality pheno-
type, confirming that it contained the TA element. Further localization of the element was limited by low recombination rates
in the region. To overcome this, we developed a technique to induce targeted recombination with Cas9, which enabled us to
quickly resolve the element to 10 genes. A knockout of one gene in Hl led to loss of lethality in crosses to the susceptible strain,
showing that this gene (htox-1; HI toxin) encodes the toxin. A knockout of another gene could not be made homozygous unless
htox-1 was first deleted, identifying this gene (hant-1; HI antidote) as the antidote. We show that hant-1 is sufficient to prevent
htox-1 lethality using an hant-1 rescue plasmid. We are using fluorescently tagged and inducible versions of htox-1 and hant-1 to
determine where and when these genes function.

The HI TA haplotype is present in 29 highly divergent C. elegans strains (5.3% of 550 CeNDR strains), which are found exclusively
on the Hawaiian islands. All but four of these strains were collected in the Kokee State Park, and only three C. elegans isolates
from this locality do not contain the TA element. This suggests that the HI TA element has nearly fixed in this subpopulation.
One hypothesis is that C. elegans evolved in the Pacific Islands; if this is indeed the case, the HI TA haplotype may represent the
ancestral state of the species, with the element becoming lost as the ecological range of C. elegans expanded.

80 The growth rate of C. elegans is modulated by the Actinobacteria in its microbiome via sulfur metabolism Om
Patange!?, Peter Breen?, Gary Ruvkun'Genetics/Molecular Biology, Harvard Medical School/Massachusetts General Hospi-
tal, *Cell Biology and Physiology, School of Medicine, University of North Carolina

Weak interactions between animals and microbiome are the most abundant interactions, but difficult to study. Past work has of-
ten been focused on strong pathogenic and commensal relations with facile phenotypes. Here, we uncover the molecular basis
of a pervasive weak interaction. By growing C. elegans on a panel of phylogenetically diverse microbiome species one at a time,
we found that C. elegans grown on bacteria of the Actinobacteria, Firmicutes, and Bacteroidetes clades have sublethal develop-
mental delays. C. elegans grow up to 2x slower on these bacteria compared to growth on E. coli and most other Proteobacteria.
A forward genetic screen of C. elegans alleviating this delay on an Actinobacteria species, Microbacterium sp., revealed that key
genes of the sulfur metabolism pathway, cth-2 (CystaTHionine gamma lyase) that produces cysteine and mars-1 (Methionyl Ami-
no-acyl tRNA Synthetase), are part of the slow growth program. Loss of cth-2 causes larval arrest of animals, opposite to the ef-
fect observed with the hypomorph alleles isolated in the screen. A second forward genetic screen for rescue of cth-2 (null) larval
arrest on Microbacterium, further implicated cysteine metabolism via the gene cars-1 (Cysteinyl Amino-acyl tRNA Synthetase).
From the first screen, we also isolated an uncharacterized Leucine-Rich Repeat containing protein, here named /rr-2. We showed
with epistasis experiments that /rr-2 acts via cdo-1 (Cysteine DiOxygenase), a cysteine degrading protein that acts downstream
of cth-2, implicating Irr-2 in the regulation of cysteine levels. Animals grown on Microbacterium exhibit a lipid droplet accumu-
lation phenotype, which is similar to a sams-1 and pmt-1 knock-down phenotype observed in literature. Exogenously supplied
metabolites along the sulfur metabolism pathway to C. elegans mutants grown on Microbacterium showed that exogenous
cysteine but not methionine rescued cth-2 null animals and that methionine, vitamin B12, and choline rescued WT animals.
Taken together, and combined with the classical methionine sparing effect of cysteine, these findings implicate phosphatidyl-
choline production inhibition as the cause for growth retardation on Microbacterium. Testing the C. elegans mutants on the
microbiome collection revealed that this sulfur metabolism pathway rescues growth retardation by Actinobacteria, but not Fir-
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micutes nor Bacteroidetes. Our work gives mechanistic insight on animal-microbial interactions mediated by sulfur metabolism.

81 Variable recombination rate landscapes and adaptation to a novel environment Tom Parée, Henrique TeotonioEcole
Normale Superieure

Theory suggests that by reducing selective interference recombination increases adaptive rates. We use experimental evolution
in Caenorhabditis elegans populations with alternative modifiers of the recombination rate landscape to test for adaptation. C.
elegans exhibits a wild-type recombination landscape with low recombination rates in chromosomal centers and high recom-
bination rates chromosomal arms. Loss of function of the rec-1 gene equalizes recombination rates between centers and arms,
without changes in the total recombination map length. In our populations, most fitness loci are located in the chromosomal
arms. We challenged populations with standing genetic variation but different rec-1 alleles (wild-type vs. loss-of-function mutant)
to a novel environment. After 40 generations of evolution, we measured a fitness-proxy and, during the experiment, patterns
of genome-wide SNP allele frequency change. These data indicate that the wild-type rec-1 allele increases adaptive rates by
decreasing the extent selection interference, thus confirming theoretical expectations.

82 Natural polymorphism in biofilm-mediated killing of adult C. elegans involves surface galactans Jonathan
HodgkinBiochemistry, Univ Oxford

The bacterial pathogen Yersinia pseudotuberculosis (YPII) can cause mild disease in humans and may lead to lethal infection in
many mammals and birds. When growing on YPIIl lawns, larvae of C. elegans accumulate bacterial biofilms on their heads, which
impair growth. All tested natural races of C. elegans accumulate non-lethal Yp biofilms as L1 larvae. In addition, adults of the
Bristol strain N2 and a minority (6/35) of natural isolates are rapidly killed by Yp biofilm, as a result of polymorphism at one major
locus, termed yaks-1(Yersinia Adult Killing Sensitivity). Sensitive strains have been found in England, France, Spain, Madagascar,
Australia and California. The natural allele yaks-1(e3150) introgressed into N2 (Bristol) from CB4856 (Hawaii) confers resistance
to adult killing. Genetic mapping has narrowed the location of yaks-1 to a 40 kb interval on LGI, which contains no obvious
candidate genes. Mutants in bah (Biofilm Absent on Head) genes, which were originally discovered by Creg Darby, are resistant
to both larval and adult Yp biofilm and grow well on YPIII lawns. The genes bah-1, bah-2 and bah-4 all encode predicted galactan
synthases (GT92 family). Down-regulation of such genes in adult worms could explain resistance to killing. Susceptibility to larval
biofilm formation can be transferred to resistant larvae by direct contact between worms. The transferable agent is insoluble,
resistant to proteolysis and may be a complex galactan.

83 Nutritional programming of host-microbiome interactions in Caenorhabditis elegans Dana Blackburn, Adrien Assié,
Daniela Vidal Vilchis, Buck S SamuelAlkek Center for Metagenomics and Microbiome Research, Baylor College of Medicine

All organisms need amino acids (AAs) to survive and yet only a handful can synthesize all of them de novo, resulting in collabora-
tion and competition among organisms. To chart the role of AAs in regulating host-microbe interactions, we disrupted the flow
of AAs at different critical points in a system composed of Caenorhabditis elegans and a two-member microbiome with Ochro-
bactrum, a metabolically versatile and efficient gut colonizer, and Myroides, a more limited bacterium.

Using BiomeProfiler, a pipeline that can predict microbial community metabolic and functional profiles, we identified several AA
metabolic pathways driving community composition in a nutrient-poor environment. To test the role of these AAs in microbiome
assembly, we disrupted the availability of these AAs in the environment by removing one at a time. Furthermore, C. elegans
can both utilize and contribute AAs within the host-microbe system. We examined the impact of the host’s AA contributions by
disrupting host AA transporters (AAT) via RNAi knockdown. Finally, to identify the effects of bacterial AA production on gut com-
position, we tested colonization with Myroides with either of two Ochrobactrum mutants, a valine/isoleucine (VAL/ILE) mutant,
and a threonine (THR) mutant.

AA disruption at all levels resulted in community composition shifts to varying degrees. Most notably, the inability of Ochrobac-
trum to produce VAL/ILE or THR shifted the balance to an increase in Myroides suggesting that Myroides, which is unable to
naturally produce VAL/ILE or THR, is a better AA scavenger in nutrient-limited conditions. However, the Ochrobactrum-Myroides
balance was restored when we increased gut levels of VAL and THR by inhibiting the host’s ability to uptake valine or threonine
via host insulin-signaling pathways. These results show the delicate balance between AA from the environment, host, and mi-
crobes with VAL and THR being two critical AA, while ILE has less of an effect of the microbiome balance.

Our work serves as a foundation for identifying the molecular networks involved in the nutritional programming of host-micro-
biome interactions, which could aid in developing new strategies to promote gut health and/or prevent pathogen colonization.

84 The molecular atlas of adult C. elegans glia across sexes reveals sexually dimorphic and heterogenous glia Maria D
Purice, Elgene JA Quitevis, R. Sean Manning, Liza J Severs, Nina-Tuyen D Tran, Violet Sorrentino, Manu D Setty, Aakanksha D
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SinghviFred Hutchinson Cancer Research Center

A comprehensive description of nervous system function, and sex dimorphism within, is incomplete without clear assessment of
the diversity of its component cell types, neurons and glia. C. elegans has an invariant nervous system with the first mapped con-
nectome of a multicellular organism. Here we present single nuclear RNAseq evaluation of glia across the entire nervous system
of adult C. elegans in both sexes, complementing previous single-cell analysis of its neurons. Our data identify both sex-shared
and sex-specific glia, and iterative computational and machine learning models reveal glial subclasses. We have identified glia-
specific, subclass-specific and pan-glia molecular markers, some of which we have validated in vivo using transcriptional reporters.
Comparative analysis also reveals previously unappreciated molecular dimorphism in anatomically identical glia between and
within sexes, indicating functional heterogeneity between these. Furthermore, gene ontology comparisons between tissue
types reveals that adult C. elegans glia express neuropeptide genes, but lack the canonical unc-31/CAPS dependent dense core
vesicle release machinery, implying that glia deploy an alternate neuromodulator processing mechanism. Overall, this molecular
atlas of adult glia reveals detailed insights into glial heterogeneity and sex dimorphism in the adult C. elegans nervous system,
and is available as a searchable three-dimensional atlas at www.wormglia.org.

85 Loss of poly(U) polymerases has global impacts on the small RNAome and disrupts early embryo PGL granule
clearance Leanne H Kelley, lan V Caldas, Yini Li, Ashley Houlihan, Matthew Sullenberger, Yasir Ahmed-Braimah, Eleanor M
MaineBiology, Syracuse University

Uridylation, the addition of uridine to the 3’ end of RNAs, is a conserved modification linked to RNA turnover, including maternal
mMRNA clearance, during early embryogenesis in many organisms. Poly(U) polymerases are responsible for this 3’ tailing modifi-
cation in C. elegans. Our previous work has shown that PUP activity is critical for germline development and embryonic viability,
especially under temperature stress. Having characterized the phenotypes of pup-1, pup-2, pup-3, and pup-4 single, double,
triple, and quadruple null mutants, our current goal is to identify PUP RNA targets and determine how their uridylation alters
RNA expression to coordinate proper germline development.

To obtain a comprehensive picture of uridylation in the small RNAome and transcriptome, we carried out RNA-seq experiments.
The proportion of U-tailed siRNAs targeting any given gene ranges wildly from 0-79%. MiRNAs and piRNAs are rarely U-tailed.
SiRNA U-tailing is very reduced in any strain carrying pup-1, with the largest reduction in pup-1/-2 double mutants. Globally,
increased siRNA expression correlates with reduced U-tailing, suggesting U-tails limit siRNA stability; however, some siRNAs de-
crease in expression despite U-tail loss, suggesting an additional function. To add to uridylation’s complex functional significance,
ALG-3/-4-associated siRNAs are elevated in pup-1/-2 mutants but are reduced in pup-1 and pup-3;pup-1/-2 mutants, which may
contribute to the more severe defects in pup-1/-2 compared to the other two strains. Preliminary Nanopore sequencing data
show that U-tailing occurs on mRNAs but reveal no significant differences in frequency between wildtype and pup mutants.

Consistent with severe germline and embryonic defects, [llumina mRNA-seq identified altered expression of many germline-ex-
pressed mRNAs in pup mutants. For example, consistent with reduced expression of autophagy genes, we found that pup-
1 and pup-1/-2 mutant embryos at 25°C do not clear somatic PGL granules. Hence, pup-1 is seemingly not required for PGL
granule formation but may be essential for their clearance. Strikingly, these mutants also have delayed primordial germ cell
(PGC) division. At embryonic stages when there should be two PGCs, some pup-1 and most pup-1/-2 embryos have only one PGC
as identified by PGL-1 perinuclear foci. Preliminary data suggest that the delayed PGC divisions contribute to reduced fecundity
in adults. In addition, rare F2 embryos have no PGL-1-marked PGC, suggesting failure to specify a germline; this phenotype is
more penetrant in F3 embryos. Tying in the fact that mRNAs encoding a few major RNAI players are reduced in early embryos,
PUPs appear to influence both sRNAs and mRNAs, whether directly or indirectly, to aid in germline establishment in embryos
and adults.

86 A mechanistic link between histone mRNA homeostasis and piRNA biogenesis Joana Pereirinha!, Anke Busch?,
Ann-Sophie Seistrup?, Nadezda Podvalnaya?, Ricardo Cordeiro Rodrigues?, Kamila Delaney?, Florian Steiner?, Julian Konig?, René
Ketting'Institute of Molecular Biology, Mainz, 2Dept. of Molecular and Cellular Biology, University of Geneva

The piRNA pathway is a highly conserved small RNA pathway, best known for its function in silencing transposable elements
(TEs) and in germline development. In C. elegans, piRNAs (21U-RNAs) target mostly germline mRNAs and their effect in TEs reg-
ulation is modest, and in contrast to other species, the loss of the piRNA pathway does not lead to acute sterility. The PETISCO
complex was found to be required for 21U-RNA production. Even though 21U-RNAs are dispensable for development, PETISCO
is required for embryonic development: mutants show a maternal effect lethality (Mel) phenotype. These two functions depend
on two different PETISCO-binding proteins, PID-1 and TOST-1, respectively. | aim to understand the function of PETISCO during
embryogenesis.
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Using iCLIP against the PETISCO subunit TOFU-6 we found that PETISCO binds to the 3’-terminal regions of all four replica-
tion-dependent histone (RDH) mRNAs. This interaction may be dependent on specific features of histone mRNAs, such as the
absence of splicing and the presence of a stem-loop structure. We also found that in tost-1 mutants, RDH mRNAs were severely
downregulated, and deleting a histone cluster enhanced the Mel phenotype of a hypomorphic tost-1 mutant. These data suggest
that the Mel phenotype of PETISCO mutants may be linked to defects in RDH mRNA homeostasis in early embryos. This hypothesis
is consistent with the fact that we find premature activation of genes during embryogenesis, a process that is affected by the
concentration of maternally deposited RDH mRNAs. To test this idea further, we asked whether stabilizing RDH transcripts might
rescue the Mel phenotype of PETISCO mutants. Indeed, we observed that mutants in the RDH mRNA degradation pathway,
can partially rescue the Mel phenotype. We conclude that maternally deposited PETISCO:TOST-1 likely stabilizes maternal RDH
mRNAs, which in turn are essential during embryogenesis.

Evolutionary analysis of PID-1 and TOST-1 indicates that the RDH mRNA stabilization function likely pre-dates PETISCO’s role
in 21U-RNA production. Hence, 21U-RNA biogenesis may have evolved from a maternal mRNA stabilization mechanism. The
common logic between these processes may be that PETISCO stabilizes transcripts that are inherently unstable for use in down-
stream processes. For the PETISCO:PID-1 this would be 21U-RNA precursor processing (see abstract by Podvalnaya et al.), while
for PETISCO:TOST-1 this would be translation of histones during embryogenesis.

87 Uncovering the hidden germline genome: multimegabase tandem repeats and eliminated DNA in Auanema rhoden-
sis Pablo Gonzalez de la Rosa?, Liesl G. Strand?, Sally Adams?, Margrethe Johansen*, Manuela Kieninger?, Anne M. Villeneuve?,
Andre Pires-daSilva3, Mark L. Blaxter''Tree of Life, Wellcome Sanger Institute, 2Departments of Developmental Biology and
Genetics, Stanford University, 3School of Life Sciences, University of Warwick, *University of Nottingham

Auanema rhodensis is a free-living nematode species that exhibits a non-Mendelian X chromosome segregation. Specifically,
hermaphrodite sperm in A. rhodensis always contain two copies of the X chromosome, while oocytes contain no X chromosomes.
Previously it was established that the 60 Mb A. rhodensis genome consists of 7 chromosomes, based on a genetic linkage map
and microscopy. However, until now, there were no reports of chromatin diminution in Auanema nematodes. Here we report that
approximately 95 Mb (60%) of the A. rhodensis genome are eliminated from somatic cells during development, including a large
number of tRNAs, rRNAs, and hundreds of protein coding genes that were previously undetected. We found that multimegabase
tandem repeats make up the majority of the eliminated DNA, which we validated by PCR and FISH. Furthermore, our genome
assembly showed that all chromosomes have exactly one eliminated region at its centre, which in the autosomes contain large
tandem repeats. In addition, all chromosomes possess large tandem repeats at each termini. While these sequences are similar
between termini of autosomes, they are different from those of the X chromosome. Our findings suggest that the eliminated DNA
in A. rhodensis serves different functions: germline maintenance and centromeric. A centromeric function could help explain
the non-Mendelian segregation of the X. Altogether, our findings shed light on the complex and dynamic nature of nematode
genome evolution, and highlight the importance of carefully examining repetitive regions and genomic elimination processes.
Further studies on the role and function of these multimegabase tandem repeats in A. rhodensis could provide valuable insights
into the unorthodox patterns of meiotic X chromosome segregation and the function of the large tandem repeats that are
commonly removed from the soma in animal species undergoing programmed DNA elimination.

88 TASOR triggers intron-less gene silencing in C. elegans Yekaterina V Makeyeva?!, Min Li!, Takao Ishidate?, Masaki Shi-
rayama?, Craig C Mello?'RTIl, UMass Chan Medical School, 2UMass Chan Medical School

We have previously shown that silencing of intron-less genes is initiated independently of the piRNA pathway but activates the
same downstream WAGO 22G-RNA-dependent transgenerational silencing pathway (1). However, how intron-less genes are
channeled into the WAGO 22G-RNA pathway remains unknown.

Here we show that a worm ortholog of Tasor (tsr-1), a component of the human silencing hub (HUSH) complex, is required
for initiation of the intron-less gene silencing. The HUSH complex binds to and represses a subset of human intron-less genes,
including an autonomous mobile retrotransposon LINE-1, by promoting MORC2 (morc-1 in C. elegans) and SETDB1 (met-2 in C.
elegans)-mediated heterochromatin modifications (2, 3). We found that mutating tsr-1 in animals containing a previously si-
lenced intron-less reporter failed to de-silence the reporter. While, in contrast, mutating tsr-1 prior to the introduction of the
same intron-less reporter resulted in reporter expression. Our findings suggest that TSR-1 and other components of the C.
elegans HUSH complex establish heterochromatin on genes with overly long exons. Transcription within the TSR-1-induced het-
erochromatin may generate templates that are transcribed by RNA-dependent RNA Polymerase (RdRP) to produce WAGO 22G
guide RNAs that program WAGO-clade Argonautes.

Our findings reveal the existence of an evolutionally conserved genome-surveillance system that installs heterochromatin on
intron-less genes, and identify a third mechanism, in addition to dsRNAs and piRNAs, that can induce transgenerational silencing
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in C. elegans. Interestingly, in this case, the initiating cue appears to be the quality of pre-mRNA processing in the nucleus.
(1) Makeyeva et al., Dev. Cell 56, 2636 (2021)
(2) Liu et al., Nature 553, 228 (2018)

(3) Seczynska et al., Nature 601, 440 (2022)

89 3D chromosome organization in Caenorhabditis elegans autosomes. Dania Camila Pulido Barrera, Ahilya N Sawh,
Susan E MangoBiozentrum, University of Basel

Topologically Associating Domains (TADs) are a conserved feature of chromosome organization in which contiguous sequenc-
es form a folded domain that is bounded and separated from adjacent DNA. C. elegans possesses large-scale TADs on the X
chromosome and smaller, less insulated TADs on autosomes. We have used single-molecule image analysis (chromosome trac-
ing) to determine if C. elegans possesses megabase (Mb) TADs that resemble those of other animals including mammals. Our
results show that autosomes are organized into TAD-like structures. These TAD-like domains possess strong boundaries and
have the same genetic requirements as mammalian TADs, distinguishing them from another organizational structure called a
compartment. Our work brings C. elegans chromosome organization in line with other species and reveals the folding principles
of chromosomes at Mb-scale.

90 The functional cooperation of conserved RNA-binding proteins ensures the silencing of a master regulator Daria
Sobanska?, Alicja A Komur?, Agnieszka Chabowska-Kita?, Julita Gumna?, Pooja Kumari?, Katarzyna Pachulska-Wieczorek!?, Rafal
Ciosk?!Institute of Bioorganic Chemistry, PAS, *University of Oslo

Regnase-1 (Zc3h12a or MCPIP1) is an evolutionarily conserved endoribonuclease that degrades specific mMRNAs involved in many
essential biological processes including immune homeostasis, development, and cancer. It was initially reported to cooperate
with another RNA-binding protein (RBP), Roquin-1, which was suggested to recruit Regnase-1 to specific mRNA targets during
T-cell activation [1]. This model was additionally supported by a more recent study showing that a physical interaction between
these two RBPs is crucial for mRNA silencing [2]. However, studies performed in different cell types led to an alternative model,
postulating that Regnase-1 and Roquin-1 regulate mRNAs independently from each other and through entirely different mecha-
nisms [3]. According to these studies, Regnase-1 cooperates with Upfl helicase that unwinds the mRNA targets, while Roquin-1
promotes exonucleolytic degradation of transcripts by the interaction with the CCR4-NOT deadenylase complex.

Studying the C. elegans ortholog of Regnase-1, called REGE-1 (REGnasE-1), we have uncovered its functional cooperation with
the nematode counterpart of Roquin-1, RLE-1. Although REGE-1 and RLE-1 associate with mRNA independently, both proteins
are essential for mRNA silencing. In contrast to mRNA regulation by mammalian protein, REGE-1-mediated mRNA silencing in C.
elegans functions independently from the nematode counterpart of Upfl, SMG-2, mRNA deadenylases, and decapping enzymes.
Interestingly, we found that other protein partners of REGE-1 might also be involved in mRNA regulation. Thus, the requirement
of protein co-factors seems to exhibit species-specific variation. Moreover, in contrast to Regnase-1, which regulates a set of
diverse transcripts, REGE-1 targets a single mRNA encoding a conserved transcription factor, ETS-4. Thus REGE-1, by controlling
the abundance of ETS-4, affects the transcription of diverse downstream genes regulating various aspects of animal physiology.
Collectively, our studies suggest that although REGE-1/Regnase-1 are functionally related from nematodes to humans, the exact
mechanisms underlying the mRNA regulation vary between species.

References:
[1] Jeltsch, K.M., et al., Nat Immunol, 2014. 15(11): p. 1079-89 DOI: 10.1038/ni.3008
[2] Behrens, G., et al., Nat Immunol, 2021 DOI: 10.1038/s41590-021-01064-3.

[3] Mino, T., et al., Cell, 2015. 161(5): p. 1058-1073 DOI: 10.1016/j.cell.2015.04.029

91 Biotinylation-based tissue-specific ChIP-Seq reveals context-dependent genomic distribution of histone variants
H2A.Z and H3.3 Idris Selman Bulut?!, Gizem Kose!, Marcel Studt?, Sevinc Ercan?, Baris Tursun!Molecular Cell Biology, Institute
of Cell and Systems Biology of Animals, University of Hamburg, 2New York University

Genomic occupancy of chromatin factors is important for spatial and temporal gene expression control, which is crucial during
biological processes including cell fate specification and development. Many chromatin factors have pleiotropic functions and
are often expressed in several tissues. Analyzing their tissue-specific genome occupancy by chromatin immunoprecipitation
with sequencing (ChlIP-Seq) allows for dissecting gene expression regulatory programs driving cell type-specific processes. The
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two conserved histone variants H2A.Z and H3.3 are chromatin components, which presumably have context-dependent effects
on gene regulation during differentiation, function, and maintenance of specific cell types. Yet, it remained unknown whether
genomic loci are occupied by these histone variants in a tissue-specific manner. We applied an in vivobiotinylation-based tis-
sue-specific chromatin immunoprecipitation (ChIP-Seq) procedure, which we termed Bio-ChlP, to assess the genomic distribu-
tion of H2A.Z and H3.3 in specific tissues of the worm. Bio-ChIP does not require cell sorting or overexpression of the target pro-
tein as it makes use of CRISPR/Cas9- mediated addition of a biotinylation recognition sequence and tissue-specific co-expression
of the biotin ligase BirA.

Applying Bio-ChlIP to assess the genomic distribution of H2A.Z and H3.3 specifically in neurons, intestine, muscle, and the ger-
mline yields high-quality ChIP-Seq results, which are superior to standard antibody-based procedures that reflect mixed tissues
and provide limited insight. Our Bio-ChlIP results demonstrate that H2A.Z displays similar genomic distribution in the compared
tissues with a subset of genomic loci that are occupied in a tissue-specific manner. In contrast, H3.3 has DNA-binding profiles
with high specificity in different tissues. Among others, our results revealed tissue-specific occupancy of numerous piRNAs loci
by H3.3 in the soma such as neurons, where also genomic loci harboring other species of small RNA display H3.3 occupancy.
Furthermore, we applied Bio-ChIP during aging and can observe high H3.3 dynamics in the intestinal chromatin, suggesting a
correlation between H3.3 displacement and aging.

Overall, Bio-ChlIP of histone variants and other chromatin factors can reveal tissue-specific chromatin regulation and gene ex-
pression modes that were previously masked by data derived from mixed tissues.

92 A family of F-box/transposase fusion genes involved in germ cell proteostasis and thermotolerance Miguel V.
Almeida?, Zixin Li?, Alexandra Dallaire?, Lukas Fiedler?, Xiaodan Liu?, Falk Butter?, Eric A. Miska*, Christian Rodelsperger*De-
partment of Biochemistry, University of Cambridge, 2Department for Integrative Evolutionary Biology, Max Planck Institute for
Developmental Biology, 3Institute of Molecular Biology, *‘University of Cambridge

Transposable elements (TEs) can be co-opted for novel biological functions. One evolutionary path to TE co-option is the capture
of TE-derived protein-coding sequences by an endogenous gene, resulting in fusion proteins that may evolve new gene regula-
tory functions. We identified a Mariner transposase helix-turn-helix (HTH) DNA-binding domain that was captured in the Caenor-
habditis genus by a subset of F-box genes, which we refer to as fbxa-hth genes. The origin of fbxa-hth genes likely occurred
through a single capture event in the ancestor of the Elegans group, followed by an increase in copy number. We focused
on fbxa-215, a fbxa-hth gene which is highly expressed in the germline and embryos and localizes to germ granules in embryos.
In-frame deletion of the HTH domain of fbxa-215 uncovered a fully penetrant egg-laying defect, highlighting the importance of
this domain. In fact, while their F-box domains are evolving rapidly, the HTH domains of fbxa-hth genes display signatures of
purifying selection, indicating functional constraints. Quantitative proteomics shows interactions between FBXA-215 and factors
associated with E3 ubiquitin ligase complexes, proteasome, and stress response, suggesting a function in proteostasis, consistent
with previously described roles of other F-box proteins. The TE-derived HTH domain of FBXA-215 interacts with proteins required
for translation and stress response, indicating that the HTH domain was repurposed to bind additional protein substrates. We
observe TE enrichment in proximity to F-box genes in the Caenorhabditis genus, suggesting that abundant neighbouring TEs
may have provided opportunity for the HTH capture and facilitated subsequent integration of fbxa-hth genes into existing cis-
regulatory networks. fbxa-215 has upstream Helitron TEs that modulate its expression upon heat-shock, via Heat-shock factor 1
(HSF-1). Consistent with integration in a heat-shock network, fbxa-215 mutants display higher tolerance to elevated temperature
than wild-type animals. We found and validated additional instances of TE and viral sequences captured by F-box genes across
the eukaryotic tree-of-life, predominantly in plants. Overall, these findings demonstrate recurring TE/F-box gene fusions that
potentially fuel novel forms of gene regulation in eukaryotes.

93 Incorporation of multiple non-canonical amino acids using genetic code expansion in C. elegans jose J vazquez?,
Sebastian Greiss*'Center for Discovery Brain Sciences, University of Edinburgh, 2University of Edinburgh

Expanding the genetic code allows for the co-translational incorporation of amino acids beyond the canonical 20 found in nature.
Such additional non-canonical amino acids (ncAAs) can impart new functionalities to existing proteins. Examples of ncAA cur-
rently available for use include, among others, photo-caged amino acids, which allow for the design of light-activatable proteins,
and amino acids carrying bioorthogonal chemical handles, which can be used to site-specifically attach labels or other functional
groups to proteins.

In its most simple form, genetic code expansion to incorporate ncAA into proteins requires an orthogonal aminoacyl tRNA syn-
thetase (aaRS) /tRNA pair to be introduced into the host organism. The orthogonal aaRS must specifically recognize a ncAA and
use this amino acid to specifically aminoacylate its cognate orthogonal tRNA, which is itself not a substrate for endogenous syn-
thetases. The aminoacylated tRNA then decodes a designated codon not assigned to another amino acid, usually a UAG (amber)
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stop codon, introduced into a gene of interest at a specific site.

We have previously established efficient ncAA incorporation in C. elegans using either a UAG or a UAGA quadruplet codon to
specify the incorporation site. We have used the approach in C. elegans to express photo-activatable versions of Cre recombi-
nase for optical control of gene expression, and of human Caspase-3 for optical control of cell ablation[1, 2].

We have now further developed this technology to allow independent incorporation of two different ncAAs at the same time.
For this, we established mutually orthogonal aaRS/tRNA pairs in worms, and we engineered tRNA variants to allow decoding of
different triplet and quadruplet codons.

With this system for independently incorporating different ncAAs we can, for example, optically control both FLP and Cre re-
combinases in the same animal. We are developing a method that will allow the use of photo-activateable Cre and FLP to inde-
pendently switch on or off expression of two or more target genes. By employing a microscope mounted laser such control will
be possible with single cell precision.

[1] Davis et al. “Precise optical control of gene expression in C. elegans using improved genetic code expansion and Cre
recombinase”. In: Elife 10 (2021), e67075.

[2] Xi et al. “Using a quadruplet codon to expand the genetic code of an animal”. In: Nucleic acids research 50.9 (2022), pp.
4801-4812.

94 Global analysis of RNA-binding protein expression and subcellular localization in C. elegans John Laver!, Maida
Duncan?, Mihail Sarov?, John Calarco'Department of Cell and Systems Biology, University of Toronto, 2Max Planck Institute of
Molecular Cell Biology and Genetics

The regulation of post-transcriptional processes, including mRNA splicing, localization, translation, and stability, plays an essen-
tial role in the control of gene expression. These processes are regulated by trans-acting factors, such as RNA-binding proteins
(RBPs) and small RNAs. To better understand the systems-level organization of post-transcriptional regulation in a multicel-
lular organism, we are undertaking a global analysis of the expression and subcellular localization of RBPs in C. elegans. We
have compiled a comprehensive list of C. elegans RNA-binding and regulatory proteins, comprising 284 proteins containing
sequence-specific RNA-binding domains, 142 proteins containing other domains with roles in RNA metabolism, 895 proteins
with functional annotations related to RNA regulation, and 803 proteins identified in previously published RNA interactome
capture studies. We analyzed the expression of these proteins across tissues and development using published RNA-seq data,
which revealed that most are expressed predominantly in a single tissue. The majority are expressed most highly in the gonad,
which may reflect the importance of post-transcriptional regulation in the development of the germline. Among somatic tissues,
the intestine and neurons had the highest number of tissue-enriched RBPs, and there were several RBPs enriched in each tissue
across development, highlighting their potential for sculpting tissue-specific gene expression patterns. Interestingly, RBPs with
more tissue-specificity in expression are less likely to have direct orthologs in other organisms. To examine RBP expression
and subcellular localization patterns at the protein level, we are using a microscopy-based approach, with a particular focus
on the expression of sequence-specific RBPs in neurons. To date, we have examined 53 GFP-tagged RBPs, revealing a diversity
of expression patterns. Within the nervous system, half of the RBPs are expressed in only a subset of neurons. Approximately
equal proportions localize to either the cytoplasm, the nucleus, or both, with a variety of different localization patterns observed
in each compartment. Intriguingly, several RBPs display different subcellular localization patterns in different neurons. Taken
together, this work will provide a detailed understanding of where and when each RBP is expressed, thus yielding important
insights into RBP regulatory networks controlling tissue-specific development and function.

95 High-Throughput Library Transgenesis in Caenorhabditis elegans via Transgenic Arrays Resulting in Diversity of
Integrated Sequences (TARDIS) Zachary C Stevenson?, Megan J Moerdyk-Schauwecker?, Stephen A Banse?, Dhaval S Patel***,
Hang Lu?3, Patrick C Phillips!!Biology, University of Oregon, Institute of Ecology and Evolution, 2School of Chemical & Biomolec-
ular Engineering, Georgia Institute of Technology, *Petit Institute for Bioengineering and Bioscience, *‘Nemalife

DNA libraries are collections of sequences that can be used to systematically explore genetic features and functions including,
protein variants, protein-protein interactions, promoter elements, barcodes, guide RNA libraries, and many more applications.
Libraries can be relatively simply introduced into single cells using standard transformation techniques. However, most methods
for introducing these libraries into multicellular organisms rely on microinjection techniques that are inefficient and labor-inten-
sive. Therefore, there is a need for a simple yet powerful approach to large-scale transgenesis using DNA libraries in multicellular
organisms.

We developed a new method called Transgenic Arrays Resulting in Diversity of Integrated Sequences (TARDIS) that can create
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thousands of transgenic individuals with different library sequences in multicellular systems. TARDIS works by first inserting a
large library cassette, the TARDIS library array (TLA) into a single individual using standard methods. This library cassette contains
diverse DNA elements flanked by homology arms for integration into a synthetic landing pad engineered within the genome.
Heat shock activation of Cas9 then targets the synthetic landing pad and integrates a sequence at random from the TLA, which
is stably inherited by the offspring. Thus, transformation of a single individual with a TLA followed by lineage expansion and in-
duced transgenesis can give rise to thousands of genetically unique transgenic individuals.

We used TARDIS in Caenorhabditis elegans to generate two types of transgenic arrays: (1) unique, random barcodes and (2)
promoters from a pre-defined library. For the first type, we showed that TLAs can contain several thousand unique barcode
sequences. The associated landing pad is designed to allow random barcode integration within a synthetic intron leading to
Hygromycin B resistance only upon integration. For the second type, we generated TLAs containing promoter sequences driving
either mScarlet-l or mNeonGreen expression upon integration into specialized landing pads. By utilizing a delayed-integration
approach, we found that TARDIS increased transgenesis efficiency by up to ~1000 times compared to existing methods that rely
on single-step integration.

96 Towards Spatial Transcriptomics of C. elegans via Expansion Sequencing Ruihan Zhang'?, Chi Zhang'?, Yangning
Lu®?, Emma Besier?, Mansour Alawi*, Yves Quéméner?*, Yosuke Bando®, Madison A. Sneve?, Donglai Wei®, Edward S. Boyden??,
Brett Pryor!Massachusetts Institute of Technology, 2Howard Hughes Medical Institute, 3Harvard University, *Fixstars Solutions,
Inc., °Kioxia Corporation, Boston College

Spatial transcriptomics, the analysis of gene expression in the context of cellular and tissue organization, has emerged as a
powerful tool in functional genomics. Spatial transcriptomics of C. elegans can facilitate the profiling of cell states and gene
expression throughout the entire animal. However, the small size of C. elegans and its cells presents a challenge that requires
nanoscale spatial resolution for spatial transcriptomic analysis.

Expansion sequencing (ExSeq) is a spatial transcriptomics technique that performs in situ sequencing of physically expanded
specimens, allowing for multiplexed mapping of RNAs at nanoscale, subcellular resolution throughout intact tissues. This study
aimed to explore the potential of ExSeq for spatial transcriptomics of C. elegans.

To enable spatial transcriptomics of C. elegans, we optimized the ExSeq pipeline to be compatible with different developmental
stages. We first validated the protocol with a ten gene set of tissue and cell type marker genes including various tissue markers
and neuronal cell type markers. Our results showed that ExSeq revealed the expected tissue and cellular locations of these
genes.

After validating the protocol for analyzing gene expression throughout the entire animal as described above, we focused on a
deeper analysis of the transcriptomic landscape of the nervous system of C. elegans. Specifically, we aimed to map known genes
that are important for deciding the neuronal cell types and states of C. elegans. To do so, we expanded the gene panel to sixty
genes covering ion channels (calcium and potassium channels), neurotransmitters and neural transmitter receptors(acetylcho-
line, dopamine, serotonin, tyramine/octopamine, gamma-aminobutyric acid, and glutamate). With this expanded gene set, we
performed ExSeq on entire intact C. elegans across developmental stages, obtaining high-quality RNA sequencing reads.

Future analysis and mining of the dataset will reveal how neuronal cell transcriptomic states evolve throughout development in
the spatial context of the entire intact animal. This study demonstrates the feasibility of using ExSeq for spatial transcriptomics
and highlights its potential as a powerful tool for functional genomics and gene expression studies in C. elegans. The results of
this study provide a valuable resource for the scientific community and open up exciting new avenues for the study of the C.
elegans transcriptome.

97 Loss of CDK-4 drives nucleolar size and anabolic metabolism via lin-35 and efl-1 Rachel Webster!?, Maria Quintana3,
Ran Kafri**, Brent Derry**!Molecular Genetics, University of Toronto, 2Developmental and Stem Cell Biology, The Hospital for
Sick Children, 3Mechanisms of Disease, IRB Barcelona, *Cell Biology, The hospital for Sick Children

An outstanding question in biology concerns mechanisms of size control in organisms, cells, and organelles. We recently found
that cyclin-dependent kinase 4 (CDK-4) functions to regulate cell size in vitro, independent of cell cycle progression. Canonically,
CDK4 in complex with Cyclin D is required in the transition from G1 into S phase of the cell cycle, but more recently it has been
implicated in insulin homeostasis and fatty acid oxidation in some mammalian tissues. What remains unclear is whether these
metabolic functions of CDK4 are a consequence of cell cycle progression, or if this is a distinct process related to other functions,
such as size control.

We take advantage of the genetic tools available in C. elegans to address the role of CDK-4 in metabolism and cell size control.
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| developed a system to investigate its function in cell cycle and metabolic activity using hypodermal seam cells. Seam cells
contribute to cuticle production during larval development and form alae upon terminal differentiation. Most importantly, these
cells divide well into larval development, consistently culminating in a syncytium with 16 nuclei. This system relies on the number
of resulting nuclei as a readout of cell division, and the size of each nucleolus approximating metabolic activity. Given that the
nucleolus is the site of ribosomal subunit assembly, its size is an established correlate of the rate of active protein translation
in a cell. Using this system, | have shown that CDK-4 regulates nucleolar size in a way that can be uncoupled from its role in
cell cycle progression. Despite being two independent processes, the downstream regulation of metabolism driven by CDK-4
appears to be mediated via the canonical LIN-35(pRb)/EFL-1(E2F) axis. Using direct measurements of protein translation, ATP
levels and oxygen consumption | have confirmed that these changes in metabolism are observable on the scale of a whole worm.
Consequently, lifespan and healthspan are shortened in worms with high metabolic rates, demonstrating an overall detrimental
effect on the organism.

In humans, activating mutations in CDK4 are common drivers of tumor development, with CDK4 inhibitors being proven to be
successful in the treatment of these cancers. Increasing usage of these inhibitors necessitates a deeper understanding of the
physiological functions of this pathway, which is well conserved from worm to human.

98 Impact of High Dietary Glucose on AB-induced proteotoxicity in C. elegans Emylee A Kerslake, Andy Lam, Jessica E
TanisBiological Sciences, University of Delaware

Alzheimer’s disease (AD) is the leading neurodegenerative disorder worldwide, with an estimated 50 million individuals current-
ly afflicted. Pathological features of this debilitating condition include amyloid-beta (AB) accumulation, bioenergetic defects,
increased oxidative stress, and impaired glucose metabolism. Since there is currently no disease-modifying treatment for AD, it is
essential to understand how modifiable risk factors such as diet impact disease onset and progression. It is difficult to determine
the impact of specific nutrients in humans due to complex diet, organismal complexity, genetic diversity, and indirect effects of
the gut microbiome. Individuals with abnormal blood sugar levels and glucose utilization are at greater risk for AD, likely because
glucose is required to fuel neuronal function. Yet we lack an understanding of how the interplay between glucose and other mac-
ro/micronutrient availability impacts brain health. To define how diet impacts AB proteotoxicity we use C. elegans that express
toxic human AB, . in the body wall muscles, which induces robust time-dependent paralysis, reduced ATP levels, and increased
reactive oxygen species (ROS). We discovered that glucose supplementation accelerated paralysis in AR animals that consumed
OP50 E. coli yet had no effect on worms fed HB101 E. coli. While vitamin B, can protect against AB-induced proteotoxicity, B , is
not the factor in the HB101 diet that nullifies the toxic effects of excess glucose levels. To determine how this diet was protective
we performed RNA-Seq and observed downregulation of the predicted facilitated glucose transporter F14E5.1 (fgt-2) in animals
fed HB101. Loss of F14E5.1 slowed AB-induced paralysis, bioenergetic defects, and ROS accumulation in AB animals fed OP50.
In the presence of excess glucose, the F14E5.1(tm3206) mutation abrogated accelerated AB-induced paralysis, resulting in a
similar time to paralysis regardless of the diet consumed. These findings suggest that F14E5.1 impacts AB-induced proteotoxicity,
potentially by modulating glucose metabolism.

99 A primordial TFEB/TGFB axis systemically regulates stem cell quiescence, activation, and regeneration in the adult
reproductive diapause Tim J Nonninger?, Jennifer Mak?, Birgit Gerisch?, Christian Latza?, Klara Schilling?, Kazuto Kawamura?,
Adam Antebi***Molecular genetics of ageing, Max Planck Institute for Biology of Ageing, Cologne Excellence Cluster on Cellu-
lar Stress Responses in Aging-Associated Disease (CECAD)

Upon prolonged fasting, organisms remodel metabolism and can enter long-lived quiescent states such as diapause to out-
last adversity. C. elegans adult reproductive diapause (ARD) is a long-lived adult quiescent stage that survives months without
food, yet upon refeeding, animals regenerate, reproduce, and live normal lifespans. HLH-30/TFEB is a master regulator whose
mutants live mere days in ARD and don’t recover upon refeeding, but downstream mechanisms are unknown. Here we find
that mutations downregulating TGFB signaling, can restore hlh-30 recovery, germline stem cell proliferation and reproductive
competence. hlh-30 induces a senescent-like DNA damage, immune and growth metabolic signature reversed by reduced TGFf
signaling. Upon fasting, HLH-30/TFEB(+) normally downregulates the TGF expression in sensory neurons and its receptor in the
germline stem cell niche, to inhibit Notch signaling and promote ARD reproductive quiescence. Upon refeeding, these pathways
are upregulated, to reactivate germline stem cells and promote reproduction. Thus, TFEB/TGFB axis relays systemic signals link-
ing nutrient supply to growth signaling, regulating stem cell dynamics and longevity.

100 Preferential autophagy of ribosomes balances a trade-off between starvation survival and starvation recovery Joel
Tuomaala?, Julie Perey?, Siva Sankar Devanarayanan?, Jérn Dengjel?, Benjamin Towbin!University of Bern, 2University of Fri-
bourg

To sustain vital processes under starvation, animals degrade their biomass by autophagy. Whereas the starvation-induced auto-
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phagy is required for starvation survival, extended autophagy can also be fatal if it leads to the degradation of essential proteins.
Here, we asked if C. elegans mitigates this threat by preferentially degrading non-essential proteins over essential ones.

By combining quantitative mass spectrometry and live imaging, we found that during L1 starvation autophagy of ribosomes (ri-
bophagy) was two times faster than autophagy of the average cytoplasm. This preference is consistent with a reduced demand
for ribosomes in the absence of growth. The selective decline in ribosomes during starvation was fully dependent on autophagy
genes and was quantitatively reduced by a gain-of-function (gf) mutation of raga-1/RagA that hyperactivates mTOR, inhibits
autophagy, and upregulates biosynthesis. Consequently, raga-1(gf) mutants were sensitive to starvation of more than three
days, suggesting that slowing down ribophagy indeed impairs resistance to extended starvation. However, slower ribophagy
had a benefit during recovery from starvation of up to three days. When food resumed, wild type animals showed a lag in the
re-start of growth that scaled proportionally to the depletion of ribosomes. This lag in growth was shorter in raga-1(gf) mutants,
presumably because mutants retained higher levels of ribosomes.

We conclude that retaining ribosomes allows faster recovery from short starvation but prohibits survival of long starvation peri-
ods. The degree of selectivity of autophagy towards specific protein classes thereby balances a trade-off between the starvation
survival rate and the speed of recovery. The best evolutionary compromise between these two tasks may depend on the average
duration of starvation periods.

101 Defining a novel homeostat that senses the temporal barriers of parental reproductive-span and sets progeny stress
resistance capacity Bennett Van Camp?, Sean Curran®?'Biology of Aging, University of Southern California, 2Molecular Biology,
University of Southern California

The ability to respond to environmental stressors quickly and adequately is a core component to survival, and dysregulation of
these resistance pathways can be debilitating. The cytoprotective transcription factor SKN-1 plays a critical role in response to
multiple types of stress that can impact Caenorhabditis elegans fitness (e.g., developmental timing, reproductive output). How-
ever, activation of SKN-1 is antagonistically pleiotropic, driving multiple age-dependent pathologies. For example, as compared
to wildtype animals, SKN-1 activation in early adulthood provides enhanced resistance to acute oxidative stress, but greater
sensitivity in midlife. Additionally, constitutively active SKN-1 leads to early loss of motility, imbalanced lipid homeostasis and
diminished lifespan. Because the negative phenotypes associated with constitutive SKN-1 activation manifest at the end of re-
production, we use long-term parental age selection of late progeny (last quartile of total progeny; > day 3 of reproduction) as a
tool to investigate the differential impact of constitutive SKN-1 activation between early and late progeny across the reproduc-
tive span. Selection for >50 generations resulted in the significant suppression of multiple age-related measures of health that
are dependent upon constitutive SKN-1 activation; most prominently, acute oxidative stress resistance and reproductive output.
However, this age selection accompanies a cost to overall fitness, resulting in slowed developmental timing. This supports the
notion that while parental age selection can potently influence health, it is not without a cost to overall fitness. Perhaps most
surprising, acutely releasing the age selection resulted in instantaneous consequences on some, but not all, health parameters,
of the immediate brood. This observation suggests the existence of a novel homeostatic set point that can bookmark the tem-
poral boundaries of the parental reproductive span. These findings reshape the way we think about SKN-1 regulation and its role
in homeostatic control from parent to offspring and provide additional details of its complex role in the regulation of healthspan
across the lifespan.

102 Parallel pathways for serotonin biosynthesis and metabolism in C. elegans Jingfang Yu?, Merly C. Vogt?, Bennett
W. Fox!, Chester J. J. Wrobel®, Diana Fajardo Palomino?, Brian J. Curtis?, Bingsen Zhang?!, Henry H. Le?, Arnaud Tauffenberger?,
Oliver Hobert?, Frank C. Schroeder!'Boyce Thompson Institute and Department of Chemistry and Chemical Biology, Cornell
University, 2Department of Biological Sciences, Columbia University

The neurotransmitter serotonin (5-hydroxytryptamine, 5-HT) plays a central role in animal biology, e.g., regulating food in-
take(1), sleep(2), anxiety(3), learning(4), memory(5), and many of these functions are regulated via evolutionarily conserved
biosynthesis and degradation pathways(6,7). We showed that in C. elegans, in addition the canonical biosynthesis of serotonin
via tryptophan hydroxylase (TPH-1) in neurons(8,9), serotonin is also abundantly produced in non-neuronal tissues through
a parallel biosynthesis pathway via phenylalanine hydroxylase (PAH-1). Using a mutant-based comparative metabolomics ap-
proach in combination of stable-isotope labeling, organic synthesis, MS and NMR spectroscopy, we further demonstrated that
most serotonin in C. elegans is incorporated into N-acetylserotonin (NAS) and NAS-derived glucosides, which are retained in the
worm body and further modified via the carboxylesterase CEST-4. Expression patterns of CEST-4 suggest that serotonin-deriva-
tives are transported between different tissues. Moreover, we showed that PAH-1-dependent production of serotonin and/or
serotonin-derived metabolites significantly contribute to serotonin-related behavior in C. elegans, including two well-described
functions of serotonin signaling, egg laying(10) and exploratory behavior(11). Last, we showed that glucosides derived from bac-
terial indole appear to compete with production of serotonin-derived MOGLs via CEST-4, suggesting that bacterial tryptophan
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degradation may interact with serotonin metabolism in C. elegans. Taken together, our study reveals a previously unrecognized
complexity of neurotransmitter metabolism in C. elegans, providing a basis for further investigation and exploration of neu-
rotransmitter signaling in this model system.

1. Greer, E. R, Perez, C. L., Van Gilst, M. R., Lee, B. H., and Ashrafi, K. (2008) Cell Metabolism 8, 118-131
2. Monti, J. M. (2011) Sleep Med Rev 15, 269-281

3. Gross, C., Zhuang, X. X., Stark, K., Ramboz, S., Oosting, R., Kirby, L., Santarelli, L., Beck, S., and Hen, R. (2002) Nature 416, 396-
400

4. Meneses, A., and Liy-Salmeron, G. (2012) Rev Neuroscience 23, 543-553

5. Sitaraman, D., Zars, M., LaFerriere, H., Chen, Y. C., Sable-Smith, A., Kitamoto, T., Rottinghaus, G. E., and Zars, T. (2008) P Nat/
Acad Sci USA 105, 5579-5584

6. Boadle-Biber, M. C. (1993) Prog Biophys Mol Biol 60, 1-15

7. Gershon, M. D., and Tack, J. (2007) Gastroenterology 132, 397-414

8. Sze, J. Y., Victor, M., Loer, C., Shi, Y., and Ruvkun, G. (2000) Nature 403, 560-564

9. Walther, D. J., Peter, J. U., Bashammakh, S., Hortnagl, H., Voits, M., Fink, H., and Bader, M. (2003) Science 299, 76
10. Dempsey, C. M., Mackenzie, S. M., Gargus, A., Blanco, G., and Sze, J. Y. (2005) Genetics 169, 1425-1436

11. Flavell, S. W., Pokala, N., Macosko, E. Z., Albrecht, D. R., Larsch, J., and Bargmann, C. |. (2013) Cell 154, 1023-1035

103 A Pantothenate (Vitamin B5) Metabolite Promotes Intestinal Peptide Secretion as part of Gut-Neural Axis-Mediated
Stress Response Andrew W Calof?, Qi Jia?*Department of Physiology, University of Southern California, 2University of Southern
California

Pantothenate is an essential vitamin used for macromolecular synthesis that must be acquired via diet or by the gut microbiota.
We investigated the effects of pantothenate on the secretion of FLP-2, which is a neuropeptide-like protein whose release from
the intestine promotes the activation of the antioxidant response. We found that either acute or chronic exposure of animals
to exogenous pantothenate led to significant increases in the release of FLP-2::Venus fusion proteins from the intestine that
was dependent upon the intestinal dense core vesicle fusion protein aex-4/SNAP25b. Pantothenate treatment did not alter the
secretion of NLP-40 from the intestine or FLP-1 from neurons. Pantothenate-induced FLP-2 secretion was abolished in mutants
lacking F52H2.4, which encodes a putative ortholog of the SLAC5A6 pantothenate transporter. Pantothenate is metabolized
into Coenzyme A (CoA) by a conserved multi-step enzymatic pathway. The effects of pantothenate on FLP-2 secretion are not
mediated by CoA since RNAi-mediated knockdown of any of the downstream enzymes (Y71H2AM.6/PPCS, F52H9.4/PPPCDC, or
Y56B4A.8/PPAT) in the CoA biosynthetic pathway failed to block the effects of pantothenate on FLP-2 secretion, and exposure
to CoA did not induce FLP-2 secretion. In contrast, knockdown of pnk-1/PANK, which converts pantothenate to 4’-phosphop-
antothenate abolished pantothenate-induced FLP-2 secretion. Finally, we found that acute pantothenate treatment increased
intestinal ROS levels, and pantothenate-induced FLP-2 secretion was dependent upon the cytoplasmic superoxide dismutase/
sod-1, but not on the mitochondrial superoxide dismutase sod-3. Together, our data indicate that pantothenate likely produced
by bacteria activates the antioxidant response following its conversion to 4’-phosphopantothenate in intestinal cells, by increas-
ing ROS levels, which promotes the selective secretion of the antioxidant peptide FLP-2 from the intestine. These results reveal
a previously uncharacterized mechanism by which the gut-neural axis-mediated stress response can be controlled by bacterial
metabolites.

104 Cell type-specific activity of hif-1 drives an organismal response to hypoxia Ji Na Kong, Bob HorvitzZHHMI/MIT

In the presence of oxygen, the evolutionarily conserved prolyl-hydroxylase EGL-9 promotes the hydroxylation and subsequent
degradation of the hypoxia-inducible factor (HIF-1) transcription factor. In hypoxic conditions, HIF-1 is stabilized and drives criti-
cal cellular and systemic responses to hypoxia. How the consequences of HIF-1 activation vary among different cell types is poor-
ly understood in any animal. We have investigated the cell-type-specific effects of HIF-1 activation in C. elegans neurons, mus-
cles, and intestinal cells using single-cell RNA sequencing (scRNA-Seq) and Single-Cell Differential Expression (SCDE) analyses.
By comparing wild-type, egl-9, and egl-9 hif-1 mutant animals, we demonstrated cell- and tissue-type-specific transcriptional
regulation in response to HIF-1. We initially focus on analyzing HIF-1-dependent responses specifically in muscle cells to better
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understand how these cell types maintain their function and integrity despite naturally experiencing hypoxia in developmental
and physiological contexts. By leveraging our scRNA-Seq data and approaches of classical molecular genetics, we identified tspo-
1 as a novel and evolutionarily conserved effector of the HIF-1 pathway. We showed that tspo-1 can function in a subset of mus-
cle cells to mediate a hypoxia response-dependent change in organismal locomotor activity. In mammals, TSPO is involved in the
activity of cardiac muscle cells, where hypoxia commonly occurs in physiological contexts. However, the mechanisms involving
TSPO therein, including its possible modulation by hypoxia, are currently unknown. We propose that HIF-1 activation in muscle
cells might generally promote adaptive responses to hypoxia by modulating TSPO levels and thereby altering muscle physiol-
ogy. Taken together, our findings provide insights into the effects of chronic HIF-1 activation on muscle function in vivo and
demonstrate the utility of scRNA-Seq in identifying cell-specific gene regulation by the EGL-9/HIF-1 pathway.

105 Novel tissue-specific regulation of the mitochondrial unfolded protein response James P Held?, Nadir H Dbouk?, Adri-
anna M Strozak?!, Samantha H Schaffner?, Lantana K Grub?, Maulik R Patel***!Biological Sciences, Vanderbilt University, 2Van-
derbilt University, 3Cell and Developmental Biology, Vanderbilt University, *Diabetes Research and Training Center, Vanderbilt
University Medical Center

Mitochondria are integral to cellular function as they are a major site of energy production, diverse metabolic processes, and
involved in various signaling pathways. However, the activation of these pathways varies between organismal tissues depending
on the requirements of the tissue-type. Further adding complexity, tissues are differentially exposed to insults that may nega-
tively affect mitochondrial health. For instance, as opposed to other tissues, the intestine is directly exposed to ingested toxins
and pathogens. Thus, a unique mechanism may be needed in the intestine to combat these perturbations. We previously report-
ed on our discovery of a novel mechanism that regulates the mitochondrial quality control pathway known as the mitochondrial
unfolded protein response (UPR™) in Caenorhabditis elegans (Held et al 2022). Herein we show that the phosphodiesterase
HOE-1 regulates UPR™ via its RNA processing role in the nucleus. Interestingly, HOE-1-dependent UPR™ is specifically activated in
the intestine. We used this unique feature of HOE-1-dependent UPR™ to screen for other mutations that elicit intestinal specific
UPR™. From a forward genetic screen for mutations that activate intestinal-specific UPR™ we recovered three independent
alleles in a metabolic pathway implicated in converting propionate to acetyl-CoA, including two gain-of-function mutations in the
acyl CoA dehydrogenase encoding gene, acdh-1. Further characterization shows that hyperactivation of ACDH-1 is required in
the mitochondria to activate UPR™. Moreover, ACDH-1 induced UPR™ is dependent upon nuclear HOE-1 as depletion of nuclear
HOE-1 completely attenuates ACDH-1-induced UPR™. Activation of HOE-1 dependent UPR™ in the intestine results in preferential
upregulation of innate immune response genes suggesting that activation of this response may be physiologically relevant to
pathogen defense. In summary, we have identified a novel mechanism that regulates HOE-1-dependent UPR™ in the intestine.
Our findings provide novel insight into mitochondrial quality control regulation and promise to broaden our understanding of
the intricacies of mitochondrial biology.

106 The Caenorhabditis elegans microbiome (CeMbio) influences Nematocida parisii infection through nutrient lim-
itation and inhibiting parasite invasion Hala Tamim El Jarkass?, Stefanie Castelblanco?, Manpreet Kaur?, Nicholas O Burton?,
Gerard D Wright3, Aaron W Reinke?University of Toronto, 2Department of Molecular Genetics, University of Toronto, 3Michael
G. DeGroote Institute for Infectious Disease Research & David Braley Centre for Antibiotic Discovery, McMaster University, “De-
partment of Epigenetics, Van Andel Institute

The microbiome is known to play a crucial role in maintaining the health of its host, including providing protection against patho-
genic infections. Nematocida parisii is a microsporidian pathogen that commonly infects C. elegans in the wild. To gain insight
into how members of the native worm microbiome may protect C. elegans against N. parisii infection, we took advantage of the
CeMbio collection of bacteria. Nematodes exposed to JUb44 (Chryseobacterium scopthalmum) and BIGb0170 (Sphingobacteri-
um multivorum) are initially infected with high levels of N. parisii, yet subsequently exhibit reduced pathogen loads as early as
24 hours post infection. However, supplementing JUb44 and BIGb0170 with E. coli OP50 prior to pathogen exposure restored N.
parisii growth. To uncover which nutrients are critical for N. parisii growth we have performed untargeted metabolomics. To
determine if CeMbio strains produce molecules that inhibit N. parisii infection, we incubated N. parisii spores in bacterially
conditioned media and then infected C. elegans. Both Pseudomonas lurida (MYb11) or Pseudomonas berkeleyensis (MSPm1)
conditioned media resulted in decreased infection by destroying N. parisii spores. Liquid chromatography-mass spectrometry of
MYb11 supernatant revealed that Massetolide E and F were responsible for reducing N. parisii infectivity. Excitingly, fractionation
of MSPm1 supernatant has revealed that two independent molecules have anti-microsporidia activity. We then measured 53
additional Pseudomonas spp. strains, of which approximately half significantly reduce N. parisii infection. Our findings suggest
that interactions between members of the native C. elegans microbiome and N. parisii are common and that these bacteria
provide beneficial effects for their host.

107 The host kynurenine pathway modulates and is modulated by gut microbes in C. elegans Jack R Martin?, Alejandra
Zarate-Potes?, Povilas Norvaisas?, Ruhi Rezwana?, Rajal Patel, Alexander Hardgrave?, Catherine SS Au!, Nadin Fathallah?, Jayde
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Whittingham-Dowd?, Kalina Cetnar?, David Gems3, Michael Urbaniak®, Filipe Cabreiro*®, Jackie Parry*, Alexandre E Benedetto-
“Lancaster University, 2MRC London Institute of Medical Sciences, 3Institute of Healthy Ageing, University College London, *Bio-
medical and Life Sciences, Lancaster University, >CECAD, University of Cologne

The kynurenine pathway (KP) is the main catabolic route for the essential amino-acid tryptophan, whose metabolites are
well-known in mammals for their immunomodulatory and neurotoxic effects. In bacteria, these tryptophan metabolites
may be involved in quorum sensing or act as antibiotics. In C. elegans, inhibition of the kynurenine pathway was found to
increase lifespan, possibly from improving availability of the essential amino-acid tryptophan, but the role of its down-
stream metabolites including anthranilic acid derivatives stored in lysosome-related organelles (LROs) remains elusive.
Here hypothesised that LROs and the KP play a key role in C. elegans gut microbial control. We first tested this idea
in the context of C. elegans gut infection by Enterococcus faecalis, before extending our study to gut commensals.
We found that KP and LRO biogenesis mutants display varying levels of resistance to E. faecalis infection, and that enzymes pro-
moting resistance or sensitivity to E. faecalis were accordingly up or down-regulated upon infection in wildtype N2. Increased
resistance was associated with reduced gut colonisation by fluorescently-tagged pathogens, and reduced ability of mutant worm
extracts to inhibit E. faecalis growth. Bacterial growth assays on KP metabolites and HPLC analysis of metabolites produced by wild-
type and mutant worms on infection further identified KP compounds likely responsible for gut bacterial growth inhibition in vivo.
We next investigated the capacity of the host KP to respond to and regulate gut commensals. Analysis of RNAseq data-
sets revealed that KP enzymes are differentially expressed when worms are exposed to new microbes. Using Tn7-medi-
ated transformation, we fluorescently-tagged CeMbio community microbes and tested their ability to grow on KP me-
tabolites or colonise the gut of worm KP mutants. We found that KP metabolites differentially impact the growth of
the 46 isolates tested, and that worm KP mutants differentially allow microbes to colonise their guts. Strikingly, inhibi-
tion of one arm of the KP seemingly abrogated the ability of worms to discriminate between the gut commensals tested.
Collectively, our results suggest that the kynurenine pathway in C. elegans critically modulates gut microbial populations through
previously unacknowledged mechanisms.

108 Metabolic modeling and characterization of the nematode-infecting bacterial pathogen Bordetella atropi. lla Peeler,
Gabriella Canto-Encalada, Cristal Zuniga, Robert LuallenBiology, San Diego State University

We recently discovered a gram-negative bacteria, Bordetella atropi, capable of infecting the intestinal cells of the nematode,
Oscheius tipulae. This bacteria uses a novel mechanism of cell-to-cell spreading via filamentation. Infection of O. tipulae with B.
atropi reduces both host lifespan and fecundity, allowing us to characterize this microbe as a pathogen. We used a filamentation
screen to identify a key gene, gtaB, in the UDP-glucose biosynthetic pathway which is necessary for the filamentous phenotype
of the bacteria both in vivo and in vitro. However, we still lack in-depth knowledge about the specific of nutrient requirements
of this pathogen and the metabolic triggers for filamentation in the host. Here, we developed a genome-scale metabolic model
of B. atropi from the whole genome sequence. Using manual curation, validation, and application of a genome-scale metabolic
model, we have identified 1,877 metabolites and 2,712 reactions for B. atropi. Additionally, we have characterized the biomass
composition of B. atropi using a HPLC-amino acid analyzer and screened growth phenotypes on over 180 carbon sources and
95 nitrogen sources. Specifically, we saw dramatic differences in amino acid biomass between coccobacillia and filamentous
morphologies. For example, the relative cysteine biomass increased 26-fold in the filamentous bacteria versus non-filamentous
bacteria. This data was used to validate the model and support the assumption that B. atropi exists in two different physiological
states: filamentous and non-filamentous. Systems biology approaches have been useful to understand cell-cell interactions at
metabolic level and we applied this framework to understand B. atropi metabolism during infection. From our metabolic model
of B. atropi, we will identify other key metabolites utilized by the bacterium to detect and initiate filamentation, and we plan to
validate this model through targeted gene knockouts, phenotypic characterizations, and metabolite supplementation.

109 Caenorhabditis elegans susceptibility to viral infection is modulated by its naturally associated bacteria Rubén
Gonzalez, Marie-Anne FélixInstitut de Biologie de I'Ecole Normale Supérieure

The microbes associated with an organism can modulate its susceptibility to viral infections. However, we have a limited un-
derstanding of which specific microbes modulate host susceptibility and of the molecular mechanisms that underlie this mod-
ulation. To study the three-way interaction between host, virus, and bacterial environment, we use C. elegans, its natural virus
(Orsay virus; OrV), and bacteria found in natural association with the nematode.

We screened 67 bacterial clones for their effect on C. elegans viral infection using the pals-5::GFP transcriptional reporter
(Bakowski et al., 2014). Compared to a reference bacterial strain (E. coli OP50), the majority of the bacteria reduced reporter
expression, corresponding to a suppression of viral infection as confirmed by FISH staining of viral RNA. Few of the 67 tested
bacteria increased reporter expression. We evaluated by FISH staining the infection of nematodes in two of the bacteria that
enhanced transcriptional response. Compared to OP50, the proportion of infected animals was similar in Comamonas BIGb0172
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but nematodes were more susceptible to virus in Acinetobacter BIGb0102.

In order to unveil the mechanisms by which bacteria modulate host susceptibility to viral infection, we selected three suppress-
ing bacteria for further studies (Chryseobacterium JUb44, Lelliottia JUb276, and Sphingobacterium BIG0116). The repressive
effect of these bacteria was dominant over that of E. coli OP50. We tested whether the repressive bacteria also repressed
infection in mutant animals with impaired defense responses. Two of the bacteria (Chryseobacterium JUb44 and Sphingobac-
terium BIG0116) suppressed infection even in the hypersensitive drh-1 background. Intriguingly, to fully suppress viral infec-
tion, one bacterium (Lelliottia JUb276) depended on the host DRH-1, which is required for both the host RNA interference and
transcriptional immune responses to viral infection. However, Lelliottia JUb276 can induce resistance in zip-1 and rde-1 mutants,
which are defective downstream of drh-1, in the transcriptional and RNA interference response, respectively. Through a genet-
ic screen we identified C. elegans mutants that are insensitive to the suppressive effect of Lelliottia JUb276. We are currently
characterizing the mutations.

Our findings provide new insights on mechanisms that modulate host susceptibility to viral infections and on the complex inter-
actions between host, virus, and specific bacteria.

110 Nematode-trapping fungi predation induces behavioral quiescence in Caenorhabditis elegans TzuHsiang Lin'?, Han-
Wen Chang??, Yen-Ping Hsueh'?3!Institute of Molecular Biology, Academia Sinica, Taipei 11529, Taiwan, 2Genome and Systems
Biology Degree Program, Academia Sinica and National Taiwan University, Taipei 10617, Taiwan, *Molecular Cell Biology, Tai-
wan International Graduate Program, Academia Sinica and Graduate Institute of Life Science, National Defense Medical Center,
Taipei, Taiwan

In natural environment, the free-living nematode Caenorhabditis elegans faces predation stress from the nematode-trapping
fungus Arthrobotrys oligospora, which produces three-dimensional adhesive networks to capture its prey. Here, we investi-
gated the behavioral responses of C. elegans after being trapped by A. oligospora. We found that after 20 minutes of trap-
ping, C. elegans displayed a sleep-like state of pharyngeal and movement quiescence. Using functional deficient mutants, we
demonstrated that the acute pharyngeal pumping inhibition requires the ALA neuro and the movement quiescence requires
the RIS neuron, both of which have been previously reported to control sleeping behavior. However, we found that physically
constraining the nematodes with WormGlu also induces a similar behavior, suggesting that pharyngeal pumping inhibition under
trapping might be mechanosensation induced. In addition, transcriptomic data from C. elegans trapped for 30 and 60 minutes
revealed up-regulation ofimmune and defense response genes. Together, our data suggest that the nematode-trapping fungus A.
oligospora induces up-regulation of C. elegans defense response genes, as well as sleep-like behavior through mechanical
restriction and sleep-promoting neuron activation.

111 A sleep-active neuron can promote survival while sleep behavior is disturbed Inka Busack, Henrik BringmannTU
Dresden

Sleep is controlled by neurons that induce behavioral quiescence and physiological restoration. It is not known, however, how
sleep neurons link sleep behavior and survival. In Caenorhabditis elegans, the sleep-active RIS neuron induces sleep behavior
and is required for survival of starvation and wounding. Sleep-active neurons such as RIS might hypothetically promote survival
primarily by causing sleep behavior and associated conservation of energy. Alternatively, RIS might provide a survival benefit
that does not depend on behavioral sleep. To probe these hypotheses, we tested how activity of the sleep-active RIS neuron
in Caenorhabditis elegans controls sleep behavior and survival during larval starvation. To manipulate the activity of RIS, we
expressed constitutively active potassium channel (twk-18gf and egl-23gf) or sodium channel (unc-58gf) mutant alleles in this
neuron. Low levels of unc-58gf expression in RIS increased RIS calcium transients and sleep. High levels of unc-58gf expression in
RIS elevated baseline calcium activity and inhibited calcium activation transients, thus locking RIS activity at a high but constant
level. This manipulation caused a nearly complete loss of sleep behavior but increased survival. Long-term optogenetic activation
also caused constantly elevated RIS activity and a small trend towards increased survival. Disturbing sleep by lethal blue-light
stimulation also overactivated RIS, which again increased survival. FLP-11 neuropeptides were important for both, induction
of sleep behavior and starvation survival, suggesting that FLP-11 might have divergent roles downstream of RIS. These results
indicate that promotion of sleep behavior and survival are separable functions of RIS. These two functions may normally be
coupled but can be uncoupled during conditions of strong RIS activation or when sleep behavior is impaired. Through this
uncoupling, RIS can provide survival benefits under conditions when behavioral sleep is disturbed. Promoting survival in the face
of impaired sleep might be a general function of sleep neurons.

112 Gut-brain sphingolipid signaling regulates stress-induced aversive memory in C. elegans Yu-Chun Wu?, Isabel Beets?,
Chun-Liang Pan!Institute of Molecular Medicine and Center for Precision Medicine, College of Medicine, National Taiwan Uni-
versity, 2Department of Biology, KU Leuven
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Aversive associative memory is a conserved behavior and can be triggered by altered physiological homeostasis. C. elegans can
associate physiological stress, such as mitochondrial disruption, with concurrent bacterial cues and develop aversive memory
for those bacteria. However, it remains elusive what signals from damaged peripheral tissues modulate such aversive memory
under stress. We find that aversive memory of C. elegans triggered by mitochondrial stress requires sphingosine-1-phosphate
(51P), which is produced by the sphingosine kinase SPHK-1. Genetic and pharmacological experiments reveal that SPHK-1
functions in the intestine and hypodermis, and the S1P that it produces is a key metabolic signal for aversive memory formation.
Through gene expression profiling by RNA-sequencing and biochemical assays, we identified LPR-3 lipocalin as a chaperone for
S1P, likely facilitating S1P access to the nervous system. We further identify the GPCR encoded by the C24B5.1 locus as an S1P
receptor, based on its similarity to human S1P receptor, its activation by S1P in cell-based assays, and its requirement for aversive
memory in a key modulatory neuron, RIC. Our calcium imaging experiments indicate that S1P promotes sensory-evoked activity
of RIC neurons under mitochondrial stress through C24B5.1. Our work thus elucidates a mechanism of gut-brain metabolic
signaling and provides insights into the neural basis of stress-induced aversive memory. (supported by the National Science and
Technology Council, MOST 110-2320-B-002-057-MY3 and MOST 109-2320-B-002 -019 -MY3)

113 The IRHOM ortholgue ROM-4 functions with ADM-4/ADAM17 and FRM-10/FRMDS8 to promote sleep during
sickness Alex M Moran-Rohacek, Jeremy J Grubbs, Bonnie M Mendelson, Michael J lannacone, David M RaizenUniversity of
Pennsylvania

Sickness behavior, which includes reduced movement, reduced eating, and sleep, is triggered by the release of cytokines, which
communicate to central neurons. Biochemical studies have identified a protein complex responsible for cytokine secretion,
but an in vivo role for this complex is lacking. Using an unbiased genetic discovery approach in C. elegans, we found that the
gene rom-4 is required for sickness sleep. ROM-4 is a homologue of mammalian iROHM proteins, which function in cytokine
shedding. By testing worm orthologs of other components of the cytokine shedding complex, we identified an in vivo role
for ADM-4/ADAM17 and for FRM-10/FRDM8. ROM-4, ADM-4, and FRM-10 all act in multiple tissues and upstream of EGF-
receptor activation. Genetic interactions between the genes support the notion that they function together. Aside from a defect
in sickness behavior, mutants in these three genes appear healthy and without developmental defects, suggesting that they
mediate the release of a different cytokine from the EGF that mediates developmental signaling. We thus establish an in vivo role
for the protein complex mediating cytokine release during sickness.

114 In vivo monitoring of rapid adaptations in glycolysis in response to activity in C. elegans neurons Aaron D. Wolfe?,
Philip J.S. Stork?, Richard Goodman?, Daniel A. Colon-Ramos!Neuroscience, Yale University, 2Vollum Institute, Oregon Health &
Science University

Neuronal activity entails large expenditures of energy. This energy demand is balanced by ATP produced by both glycolysis and
mitochondrial pathways, but how these two processes collectively contribute to neuronal energy production has long been
debated. One model, the astrocyte-neuron lactate shuttle, proposes that the bulk of glycolysis occurs primarily in support cells
such as glia and results in lactate secretion, which is then taken up by neurons for use within the TCA cycle. Recent evidence
that glycolysis increases within neurons upon activity has challenged this model. As such, the relationship between neuronal
activity and neuronal glycolysis remains unclear due to a lack of sensitive tools for monitoring glycolysis at the single cell level
and physiological models for manipulating activity of single neurons in vivo. Here we take advantage of the well-characterized
nervous system of C. elegans to express genetically-encoded biosensors in the asymmetric gustatory neuron pair, ASE, which
detect and activate upon changes in environmental sodium chloride via intracellular calcium signaling. To monitor glycolysis,
we used the biosensor HYlight, which measures a key rate-limiting step of glycolysis in the form of the intermediate metabolite
fructose-1,6-bisphosphate. By incorporating a microfluidics device to control a worm’s ionic environment while imaging, we
observed that the two ASE neurons have characteristic levels of glycolysis under basal conditions; upon challenge with changes
in sodium chloride, the resulting increases in intracellular calcium were coupled to a robust increase in neuronal glycolysis,
supporting the model that activity and neuronal glycolysis are linked. We hypothesize that this increase in glycolysis is a direct
result of elevated demand for ATP that occurs due to activity, and will take advantage of the genetic tractability of this system to
determine the mechanisms behind these metabolic dynamics. This work provides us with a powerful system for the integration
of calcium activity and neuronal glycolysis at single cell resolution in vivo and will allow for characterization of the role adaptive
glucose metabolism plays in maintaining neuronal function.

115 Activity-dependent mitochondrial ros production regulates glutamate receptor delivery and exocytosis at synaps-
es Rachel L Doser, Kaz Knight, Ennis Deihl, Frederic J HoerndliBiomedical Sciences, Colorado State University

Excitatory synaptic transmission, plasticity and maintenance are central cellular mechanisms of neuronal learning and mem-
ory. The AMPA subtype of ionotropic glutamate receptors (AMPARs) plays an essential role in these processes. Decades of
research have detailed signaling cascades and cellular mechanisms regulating synaptic plasticity but not synaptic maintenance
after plasticity. Calcium signaling plays a central role in plasticity mechanisms, but how calcium and downstream signaling leads
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to a stable number of AMPARs at the synapse is still a bit mysterious. Using in vivo imaging in intact neurons of C. elegans,
we show that neuronal activity drives the production of reactive oxygen species (ROS) by mitochondria leading to decreased
activity-dependent synaptic delivery and insertion of AMPARs. We go on to show that mitochondrial ROS production depends
on calcium uptake by mitochondria via the mitochondrial calcium uniporter MCU-1. A genetic null mutant for mcu-1 and acute
pharmacological inhibition of MCU-1 both lead to excess synaptic AMPAR delivery and exocytosis perhaps due to decreased ROS
signaling. To test this possible explanation, we combined acute inhibition of MCU-1 with optical activation of ROS production
at mitochondria using the mitochondrial targeted photosensitizer, KillerRed. We found that optical activation of mitochondrial
ROS production can compensates for excess synaptic AMPAR insertion when MCU-1 is inhibited. Interestingly, many previous
studies have shown that the activity of calcium signaling effectors, such as calmodulin, protein kinase C or calcium/calmodulin-
dependent protein kinase Il, are affected by ROS signaling via oxidation of key residues. Our results suggest a model in which
postsynaptic mitochondria initiate ROS signaling in an activity dependent manner which negatively regulates the synaptic
delivery and exocytosis of AMPARs. This may be a novel mechanism for synaptic stabilization of AMPAR numbers in physiological
conditions. They also suggest that excess ROS formation, either due to pathology or excessive calcium signaling as is known to
happen in aging, can lead to progressive loss of AMPARs at excitatory synapses.

116 Modular Glucosides : A novel family of microbe-derived metabolites which regulate egg-laying and touch sensitivity
in C. elegans Madhumanti Dasgupta?, Julia Balch?, Chester J.J. Wrobel?, Jingfang Yu?, Frank C. Schroeder?, Michael O’Donnell-
31MCDB, Yale University, 2Cornell University, 3Yale University

Microbes produce a wide range of potentially neuroactive chemicals in the gut. How these neurochemicals modulate brain
function and behavior in animals is still largely unknown. Recent investigations into the metabolome of C. elegans has revealed
a novel family of metabolites called modular glucosides (MOGLs) — small molecules derived from combinatorial assembly of
building blocks produced by a combination of host and microbial metabolism. Interestingly, the first step in MOGL synthesis
typically involves glucosylation of a neuroactive molecule or a neurotransmitter. For example, neurochemicals such as serotonin,
tyramine, octopamine, indole and anthranilic acid are incorporated into diverse MOGLs. We have found that mutations in glo-
1, which encodes a Rab GTPase essential for the biosynthesis of MOGLs, results in defects in reversal behaviors following an-
terior touch and in egg-laying behaviors. Carboxylesterases (CEST) - an expanded family of af hydrolases in C. elegans, are
required for the formation of diverse ester linkages to specific MOGL subsets. We have found that cest-1.2, which is necessary
for the synthesis of indole-, tyramine-, and anthranilic acid glucosides, exhibits similar phenotypes to glo-1 mutants. Bacteria
are the primary natural source of indole for C. elegans, and feeding worms on indole-deficient E. coli mimics the behavioral
effects of MOGL-deficient worms, suggesting that indole glucosides are involved in driving these behavioral phenotypes. In-
terestingly, while intestinal expression of cest-1.2 rescues egg-laying phenotypes, we have found that expression of cest-1.2 in
both sensory neuron and the intestine is necessary to rescue anterior touch responses, indicating that indole-MOGLs may be
trafficked and signal via distinct mechanisms in different tissues. Through transcriptomic analysis we have identified a candi-
date UDP-glucuronosyltransferase, ugt-64, which is highly upregulated in cest-1.2 mutants. We hypothesize that glucosylation
of neuroactive compounds such as indole may facilitate transport and enable tissue specific signaling of microbial produced
compounds. Identifying the enzymes, and tissues involved in the assembly and dis-assembly of MOGLs and whether the building
blocks are host- or microbe-derived can help understand the importance of this understudied family of modular metabolites in
animal behavior.

117 Elucidating Mechanisms of Actinomyces Mediated Neuroprotection in C. elegans Models of Parkinson’s
Disease Sophie Ngana, Lesley T MacNeil, Michael G SuretteBiochemistry and Biomedical Sciences, McMaster University

Parkinson’s disease (PD) is an adult-onset neurodegenerative disorder that is characterized by selective degeneration of dopa-
minergic neurons primarily in the substantia nigra pars compacta, as well as accumulation of alpha-synuclein enriched protein
aggregates within neurons. The pathogenesis of PD is still not completely understood, and no treatments exist that target or alter
disease progression. Obvious genetic causes are detected in only a small number of PD patients (5-10%), suggesting that envi-
ronmental factors play a major role in its development. Specifically, correlative studies show that the microbiota may be one of
these important environmental modifiers of neurodegeneration. However, existing microbiotal studies failed to establish causal
links between bacterial molecules and the neurodegenerative process. In order to interrogate this causative relationship, it is
important to identify individual bacteria influencing neurodegeneration and the mechanisms underlying this response.

The identification of genes that cause monogenic forms of PD allowed for the generation of several Caenorhabditis ele-
gans models of PD including transgenic worms expressing human leucine rich repeat kinase 2 (LRRK2). LRRK2 mutations are
the most common genetic risk factor in both familial and sporadic PD accounting for 4% of familial and 1% of sporadic PD cases
worldwide. Here, we used C. elegans expressing LRRK2 protein in dopaminergic neurons to systematically test the influence of
57 bacterial strains isolated from the human gut microbiome. Of these, three Actinomyces species reduced neurodegeneration.
Global gene expression analysis revealed C. elegans aspartic cathepsins were upregulated in response to neuroprotective Acti-
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nomyces. RNAi-mediated knockdown of these aspartic cathepsins increased neurodegeneration in the LRRK2 transgenic model
suggesting their implication in neuronal health. Previous studies, in C. elegans and broadly, have successfully linked impairments
in autophagy and lysosomal function to the pathogenesis of PD. We look to characterize the Actinomyces-mediated neuropro-
tection through its impact on the autophagy lysosomal pathway.

118 Of Memory and Microbes: How stress regulators affect learning pathogen avoidance behavior Rebekka Paisner?,
Andrew Gordus?Johns Hopkins University, 2Biology, Johns Hopkins University

Organisms are constantly assessing their environments to ensure survival of self and progeny. Upon exposure to a toxin or a
pathogen, an animal will modulate its behavior to prevent future interactions. The experience is then consolidated in the form
of memory, and if by misfortune an animal is re-exposed to the negative stimulus, the animal will recall that memory and sub-
sequently elicit motor responses that improve their fitness (behavior). This memory can be sustained into the next generation
by altering the development of the progeny’s nervous system, to reflect their parent’s behavior. Just as experience can influence
epigenetic processes in somatic cells, it can also affect the germline, thus passing on epigenetic information transgenerationally.
Human studies have shown that adverse parental conditions can trigger epigenetic modifications that predispose offspring to
obesity, metabolic disease, and pathological disorders. Yet, the cellular events that occur during transgenerational epigenetic in-
heritance (TEI) remain poorly understood. Recently, research with C. elegans has shown that pathogenic P. aeruginosa exposure
can elicit avoidance behavior in subsequent generations. Parents exposed to P. aeruginosa and their progeny, have upregulated
expression of the transforming growth factor daf-7 in the ASI neuron compared to parents exposed to harmless E. coli and
their progeny. We have found a non-epigenetic mechanism of single-generation inheritance that does not rely on small RNA
signaling. glp-4 and glp-1 wormes live significantly longer on a full lawn of P. aeruginosa compared to N2. These mutants have
upregulated expression of the conserved detoxification regulator SKN-1 due to the presence of unprocessed yolk that would
have otherwise been used for egg production. glp-4;skn-1 double mutants rescued the learned avoidance phenotype. skn-1 has
3 isoforms, of which skn-1b, is only expressed in the ASI neuron; this is the same neuron where daf-7 is upregulated after P. aeru-
ginosa exposure. | plan to assess the relationship between skn-1b and daf-7, and how this influences P. aeruginosa avoidance in
the F1 generation.

119 Investigating the role of dopamine signaling in skin penetration by Strongyloides species Ruhi Patel, Aracely Garcia
Romero, Elissa A HallemMicrobiology, Immunology and Molecular Genetics, UCLA

Skin-penetrating nematodes, including the human parasite Strongyloides stercoralis, are a major source of neglected tropical
disease. These parasites invade hosts by penetrating through host skin. Although skin penetration is critical to parasitism, the
process remains poorly understood. Here, we describe the behaviors executed by infective third-stage larvae (iL3s) of S. stercora-
lis and the rat parasite Strongyloides ratti while penetrating mammalian skin. Additionally, we demonstrate that skin penetration
is regulated by dopamine signaling.

We first conducted a quantitative analysis of iL3 behavior on mammalian skin using an ex vivo assay. We found that most S.
ratti iL3s penetrate skin from their natural host, the rat. Most S. stercoralis iL3s also penetrate rat skin, even though rats are not
hosts for S. stercoralis. Using single-worm tracking, we found that iL3s push down on the skin surface with their heads almost
immediately following contact. Thereafter, iL3s either initiate a penetration attempt by puncturing the skin with their heads
or crawl a short distance on the skin surface. iL3s exhibit cycles of pushing, puncturing, and crawling until they enter the skin.
Interestingly, most S. ratti iL3s that complete penetration on rat skin remain within the tissue, whereas most S. stercoralis iL3s
re-emerge on the skin surface. These results raise the possibility that host-specific sensory cues are required to prevent re-
emergence.

We then investigated the neural mechanisms that drive skin penetration. We found that exposure of iL3s to the dopamine re-
ceptor antagonist Haldol inhibited skin penetration; this phenotype was rescued by the addition of exogenous dopamine. Che-
mogenetic silencing of the dopaminergic neurons also inhibited skin penetration. These results uncover a role for dopaminergic
neurons in initiating skin penetration. In addition, we identified a Strongyloides homolog of Ce-trp-4, which encodes a mechano-
sensitive ion channel; like Ce-trp-4, Str-trp-4 is expressed in dopaminergic neurons. To test whether the Strongyloides dopami-
nergic neurons are mechanosensory neurons that detect skin texture, we are now disrupting Str-trp-4 using CRISPR to determine
the effect on skin penetration. Together, our results provide insight into how skin-penetrating nematodes invade hosts and could
lead to the development of topical anthelmintic creams that block skin penetration and thereby prevent nematode infection.

120 Phototransduction is mediated by cGMP pathway and GPCR kinase in the nematode Pristionchus pacificus Ken-ichi
Nakayama?, Takahiro Chihara'?, Misako Okumura>*Program of Biomedical Science, Graduate School of Integrated Sciences for
Life, Hiroshima University, 2Program of Basic Biology, Graduate School of Integrated Sciences for Life, Hiroshima University

Light sensing is a crucial function for most organisms, which is mediated by photoreceptors such as opsins and cryptochromes.
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A new photoreceptor LITE-1 and the phototransduction pathways have been identified in the Caenorhabditis elegans. How-
ever, LITE-1 is only conserved in the genus Caenorhabditis, and the mechanism of light-sensing in other nematodes remains
unknown. To address this question, we used the nematode Pristionchus pacificus, which has been established as a satellite
model organism for comparison with C. elegans and does not have LITE-1 and opsins. Similar to C. elegans, illumination with
the short-wavelength (UV and blue) light induced avoidance behavior in P. pacificus. To reveal the mechanism of light avoidance
behavior, we investigated mutants of six neurotransmitter-related genes and cilia-related genes. GABA and glutamate mutants
showed defects in light avoidance, indicating that GABA and glutamate are required for light avoidance in P. pacificus. To identify
genes involved in phototransduction in P. pacificus, we performed a forward genetic screening of light avoidance behavior and
isolated six light-unresponsive mutants. By whole genome sequencing and analyzing the candidate genes using the CRISPR/Cas9
genome editing, we found that loss of cyclic GMP-gated channels and guanylate cyclases decreased light avoidance. Another
unresponsive strain has a mutation in Ppa-grk-2 encoding a G protein-coupled receptor kinase (GRK), which phosphorylates and
desensitizes GPCRs. Ppa-grk-2 mutants decreased light avoidance, while in C. elegans loss of GRKs did not show the reduction
of light avoidance. These results suggest that in P. pacificus the conserved cGMP pathway is required for the light avoidance
behavior and light detection in P. pacificus may be mediated by GPCR. Moreover, to identify photosensory neurons, we made
reporter lines for phototransduction genes (Ppa-tax-2, 4 and Ppa-grk-2) and established calcium imaging in P. pacificus. We
found that phototransduction genes are expressed amphid neurons and some amphid sensory neurons respond to light. These
findings promote an understanding of the phototransduction pathways in nematodes.

121 The heterochronic LIN-14 protein is a BEN domain transcription factor Sharrell Greene?, Ji Huang?, Keith Hamilton?,
Liang Tong?, Oliver Hobert?, HaoSheng Sun*tUniversity of Alabama at Birmingham, 2Columbia University

LIN-14, a nuclear DNA-binding protein, is a key regulator of temporal patterning in the nematode C. elegans. As a member
of the heterochronic pathway, LIN-14 promotes developmental programs executed during early juvenile stage and represses
later-stage programs throughout all somatic tissues. Curiously, LIN-14 is the only core member of the heterochronic pathway
that lacks a sequence homolog outside the Nematoda. We used AlphaFold to predict the structure of LIN-14, and identified
structural homology to the BEN domain, found in a family of DNA-binding proteins ((e.g., Insensitive or Elba1/2 in Drosophila or
the BEND3/4/5 proteins in mammals) previously found to have no nematode sequence homologs. We confirmed this structural
prediction through targeted mutations of predicted DNA contacting residues, which disrupt in vitro DNA binding and in vivo func-
tion. We also identified additional proteins in C. elegans (e.g., SEL-7) with predicted similarities to the BEN domain. Connecting
the two structurally allowed us to also conclude that through transcription and chromatin regulation LIN-14 and the BEN domain
may have broad roles in temporal patterning. The structural deorphanization of LIN-14 as a BEN domain-containing protein
provides new vistas on both LIN-14 protein function as well as BEN domain proteins in general. Since many BEN domain proteins
are involved in controlling chromatin architecture, it is conceivable that, in addition to transcriptional regulation, LIN-14 may also
play a role in chromatin organization. Since several non-nematode BEN domain-containing proteins have, like nematode LIN-14
and SEL-7, roles in temporal patterning, such function may have been the ancestral role of BEN domain proteins.

122 Regulation of stress-induced sleep by neuropeptide NLP-67 in Caenorhabditis elegans Vishnu Raj', Andromeda
Veach?, Han Wang3!Integrative Biology, University of Wisconsin, 2Unviersity of Wisconsin, 3University of Wisconsin

Sleep is a fundamental physiological process observed across a wide range of organisms, including invertebrates and vertebrates,
and is regulated by conservative genetic mechanisms. Despite extensive research, the molecular pathways that regulate sleep
are still not fully understood. In many species, including mammals, D. melanogaster, and C. elegans, increased sleep has been
observed following immune or environmental stress. Cellular stress-induced sleep in C. elegans is characterized by cessation of
feeding and body movements as well as reduced responsiveness to the environment and is mostly mediated by the activation of
EGF signalling in the ALA neuron. ALA expresses many neuropeptide genes, three of which have been implicated in promoting
stress-induced sleep in C. elegans, but it is unclear if other neuropeptides in the ALA neuron also contribute to sleep regulation.
In this study, we aimed to identify downstream regulators of EGF signalling that control stress-induced sleep in C. elegans. Us-
ing an unbiased genetic screen, we identified a neuropeptide NLP-67 as a candidate for promoting feeding quiescence during
stress-induced sleep in C. elegans. We confirmed this by analysing nlp-67 deletion mutants and nlp-67 overexpression transgenic
animals. To shed light on the NLP-67 neuropeptide signalling pathway, we further screened for alleles that strongly suppress
sleep induced by nlp-67 overexpression and identified 14 such alleles. Our ongoing investigations are focused on cloning these
alleles to elucidate the molecular mechanism by which NLP-67 elicits sleep in C. elegans. Our findings will contribute to a better
understanding of the molecular pathways that regulate sleep and the cellular responses to stress in organisms.

Keywords: C. elegans, Stress-induced sleep, ALA neuron, EGF signalling, Neuropeptide, NLP-67

123 The SPN-4 RNA-binding protein promotes maternal mRNA clearance during the oocyte-to-embryo transi-
tion Caroline Spike?, Dylan M Parker?, Tatsuya Tsukamoto?, Naly Torres?, Micah Gearhart?, Erika Tsukamoto!?, Karissa Coleman?,
David Greenstein?, Erin Osborne Nishimura?'Genetics, Cell Biology, and Development, University of Minnesota, 2Biochemistry
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and Molecular Biology, Colorado State University

The translational regulators LIN-41 and OMA-1/2 mutually antagonize one another as part of a repression-to-activation switch
in oocytes. Their combined action ensures that SPN-4 expression initiates at the end of oogenesis (Tsukamoto et al., 2017). We
used immunoprecipitation to purify SPN-4 from late-stage oocytes and RNA-seq to identify 728 mRNAs that associate with this
cytoplasmic Rbfox-related RNA-binding protein (4-fold enrichment, P<0.05). Genes encoding SPN-4-associated mRNAs are en-
riched for expression in oocytes or embryonic germ cell lineages and a loss of function of many of these genes perturbs the early
process of eggshell formation. Oocyte-expressed mRNAs that encode known SPN-4 regulators (lin-41, oma-1/2, puf-3/11, puf-5)
were also identified as SPN-4-associated, suggesting the existence of regulatory feed-back mechanisms. Many SPN-4-associated
mMRNAs were described as rapidly cleared following fertilization (Stoeckius et al., 2014). Using single-molecule FISH, we ob-
served that many of the SPN-4-associated mRNAs, including lin-41, oma-2, chs-1 and cpg-2 are cleared from early embryos in a
SPN-4-dependent fashion. We propose that the spn-4 maternal-effect embryonic lethal phenotype results in part from a major
alteration in mMRNA composition during the oocyte-to-embryo transition (OET). SPN-4::GFP is prematurely expressed in oocytes
in puf-3/11 double null mutants, and genetic experiments suggest that premature SPN-4 expression is a cause of the embryonic
lethality (see the abstract by E. Tsukamoto et al., this meeting). Further, we find that mutations affecting the Ccr4-Not complex,
which promotes mRNA deadenylation and decay, are dose-sensitive suppressors of the puf-3/11 embryonic lethal phenotype.
This result is consistent with the idea that SPN-4 utilizes the Ccr4-Not complex to target mRNAs for degradation during the OET.
Ccr4-Not complex proteins are not found or found at reduced abundance in SPN-4 ribonucleoprotein complexes purified from
oocytes where SPN-4-associated transcripts are stable. These results suggest a model in which SPN-4 expression initiates in
late-stage oocytes, that it then associates with many maternal mRNAs, and that Ccr4-Not complex recruitment subsequently
happens in the embryo to promote maternal mRNA clearance during the OET.

124 A passive “hitch and tow” mechanism for cell shape change Theadora Tolkin, Julia Burnett, E. Jane Albert
HubbardCell Biology, NYU Grossman School of Medicine

Cell shape can be dynamic during development. Well-characterized modes of cell shape change include active mechanisms
such as chemotaxis, arborization and axon extension. However, these active modes may not account for all instances of cell
shape change. The C. elegans hermaphrodite distal tip cell (DTC) produces membrane-bound DSL-family ligands that activate a
germline-expressed Notch receptor GLP-1 to promote germline stem cell fate. The DTC dramatically changes shape between the
final larval stage and early adulthood, transforming from a cap-like structure into a plexus that includes long processes (Byrd et
al 2014 PLoS One). The mechanisms that drive this cell shape change are not well characterized.

To better understand how the DTC elaborates, we established a granular timeline of DTC elaboration and tested several hypoth-
eses regarding the timing of elaboration, the onset of adulthood and the cessation of gonad elongation. We found that DTC
elaboration begins coincident with the final larval molt and just before cessation of gonad elongation. Despite the temporal
relationship between the juvenile-to-adult transition and DTC process extension, we found that the key heterochronic pathway
for this transition, LIN-41, does not regulate the timing of DTC elaboration. We tested mutants that alter gonad elongation and
found that the status of gonad elongation affects DTC elaboration: prolonging gonad elongation delays DTC elaboration, while
prematurely stopping gonad elongation induces precocious DTC elaboration.

We considered a mechanism relating DTC elaboration to gonad elongation and distal germ cell flux. Proliferating germ cells
undergo a collective reversal during development relative to the gonadal distal-proximal axis: during larval stages, proliferating
germ cells push the DTC forward (Agarwal et al. 2022 Dev. Cell), thus germ cells are moving in the same direction relative to the
DTC. In adulthood, once the gonad has stopped elongating, germ cells move in a distal-to-proximal direction, away from the
DTC. Using photoconversion assays, we measured germ cell flux and DTC process growth simultaneously, and we found that the
DTC processes elongate at a consistent rate relative to the rate of expansion of the pool of photoconverted germ cells. We did
not observe DTC processes extending beyond the photoconverted cells. Using conditional cell cycle arrest strategies, we found
that cell cycle arrest interferes with the extension of DTC processes, while restarting the cell cycle permits subsequent process
formation. Based on these and other observations, we propose a novel passive “hitch and tow” mechanism of cell shape change
in which regions of adhesion between the DTC and individual germ cells facilitate the formation and extension of DTC processes.

125 Spatiotemporal Dynamics of pulsatile miRNA transcription in the C. elegans Hypodermis Shubham Sahu?, Miguel
Sambrano Lopez?, Christopher M Hammell?, Wolfgang Keil**PCC, UMR168, Institute Curie, 2Developmental Genetics, Cold
Spring Harbor Laboratories

The progression of C. elegans hypodermal stem cells (seam cells) through temporal cell fates is controlled by a network of
~20 genes that compose the heterochronic gene regulatory network (GRN). In this pathway, miRNAs function as molecular
switches, downregulating their targets at specific transition points in each larval stage and spatial control of heterochronic
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miRNA transcription is critical for allowing robust cell-fate transitions.

The transcription of C. elegans heterochronic miRNAs during larval development, including lin-4 and let-7, is oscillatory, peaking
once per larval stage, and phase-locked with the molting cycle. Past approaches to measuring the transcription dynamics of
miRNAs have relied on fluorescent transcriptional reporters, limiting temporal and spatial resolution. We recently developed a
new approach to monitor miRNA transcription in developing C. elegans larvae which combines using MS2/MCP-GFP-based RNA-
localization with high-resolution long-term imaging with microfluidics. This approach uncovered highly synchronous pulses of
transcription of the lin-4 temporal patterning miRNA which are of surprisingly short duration in each larval stage. These pulses
are generated by cooperative binding between the C. elegans orthologs of circadian regulators NHR-85/Rev-Erb and NHR-23/
ROR to elements upstream of the lin-4 gene (Kinney & Sahu et al. bioRxiv 2022).

Here, we show that, on finer temporal scales, lin-4 transcription dynamics display cell-type specific variations and an intriguing
“wave-like” spatiotemporal pattern within larval stages. Specifically, transcription loci of cells in the animal center “fire” first
and cells at the anterior and posterior extremities fire last. This demonstrates a novel layer of variation in miRNA gene expres-
sion along the body axis. We also uncover that heterogeneity in lin-4 transcription can be explained by the differential spatial
expression of NHR-85/Rev-Erb and NHR-23/ROR in hypodermal cells throughout the anteroposterior body axis. Additionally, we
quantify the expression of the downstream protein, LIN-14, to characterize the relationship between lineage descendance, cell
cycle, and transcriptional timing among hypodermal cells.

Our results establish a new, highly quantitative approach for measuring live miRNA dynamics in the C. elegans larva and provide
guantitative insights into the complex spatiotemporal regulation of miRNA transcription underlying temporal cell-fate patterning
in the C. elegans hypodermis.

126 Dissecting the role of the atypical E2F factor EFL-3 in seam cell development in Caenorhabditis elegans Mar
Ferrando Marco, Michalis BarkoulasLife Sciences, Imperial College London

How stem cells balance self-renewal and cell differentiation to achieve correct tissue formation and homeostasis is a funda-
mental question in developmental biology. In our lab, we use an epidermal population of stem cells in C. elegans, known as
the seam cells, as a simplified model to investigate the biological regulation underlying stem cell behaviour. Through an RNAi
screen, we identified the atypical E2F transcription factor EFL-3, an ortholog of the human E2F7, as a novel regulator of seam
cell development. These E2Fs are thought to act as transcriptional repressors and their roles especially beyond classical cell cycle
regulation are just starting to be understood. Using single-molecule in situ fluorescence hybridization and a CRISPR-engineered
translational fusion, we show that EFL-3 mRNA and protein is found in seam cells with an intriguing asymmetric enrichment in
anterior daughters after cell division. Lineage analysis in an efl-3 seam cell-specific knockout suggests that seam cell hyperplasia
and loss of seam cells occur at the same time in different lineages. Therefore, we propose that EFL-3 plays a dual role in the seam
cells, contributing to maintenance of the seam cell fate and mediating cell differentiation. Targeted DamID and genetic analysis
further suggests that the expression of putative targets and key seam cell factors, such as the GATA transcription factors egl-
18 and elt-1, and Wnt signalling components like the Axin homolog pry-1, is altered in efl-3 mutants upon seam cell division.
These results expand our understanding of the epidermal gene regulatory network and describe a previously unknown role for
an atypical E2F in the context of stem cell patterning.

127 Temperature experience is encoded in the AFD gene expression profile to drive neuronal and behavioral plastici-
ty Nathan Harris!, Samuel G Bates?, John Calarco?, Piali Sengupta'Brandeis University, 2University of Toronto

Neurons modify their transcriptomes in response to an animal’s experience. How specific experiences are precisely transduced
to modulate gene expression and tune neuronal functions are not fully defined. Given the complexity of the nervous system in
mammals, it is challenging to quantify gene expression changes in specific neuronal subtypes in response to different aspects of
an experience, and to link these expression changes to functional plasticity.

To address these challenges, we characterized the experience-dependent gene expression profile of the single AFD thermosen-
sory neuron pair. We measured gene expression in AFD after prolonged exposure of animals to different temperatures, and at
multiple timepoints after a temperature upshift, and found that gene expression in AFD exhibits bidirectional changes and dis-
tinct temporal dynamics in response to the animal’s temperature experience. Via examination of endogenously tagged report-
ers, we found that salient features of the temperature stimulus including its duration, magnitude of change, and absolute value
are encoded in the gene expression program in this single neuron type. We identified a novel transmembrane protein PYT-1 and
a transcription factor DAC-1 whose specific transcriptional dynamics are essential to drive neuronal, behavioral, and develop-
mental plasticity. In addition, we identified cis-regulatory elements that link stimuli to gene expression changes, and showed
that mutating a single cis-regulatory site is sufficient to abolish the observed gene expression changes and neuronal plasticity.
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Grouping of additional differentially expressed genes based on function suggests experience-dependent regulation of thermo-
sensory signaling molecules and synaptic release machinery. We are exploring the contribution of these genes to plasticity. We
also grouped experience-dependent genes into modules based on their temporal expression pattern dynamics and are using
co-expression network analysis to predict and analyze the underlying transcriptional regulatory networks (see poster by Sam
Bates). Finally, neither the regulatory mechanisms nor the functions of genes whose expression is higher at cold temperatures
are known. We are using both forward and reverse genetic approaches to characterize these molecules. In summary, we aim to
describe how unique experience-dependent gene expression programs and regulatory designs are customized in single neuron
types to precisely regulate behavioral plasticity.

128 Heterochromatin Protein 1 controls gene expression and longevity in response to mitochondrial dysfunction Patricia
De La Cruz Ruiz?, Hayat Heluani Gahete?, Maria de los Angeles Ortega De La Torre?, Maria Jests Rodriguez Palero?, Cristina Ayu-
so Garcia?, Shinya Ohta3, Peter Askjaer?, Marta Artal Sanz!Molecular Biology and Biochemical Engineering, Andalusian Centre
for Developmental Biology. University Pablo de Olavide, 2Molecular Biology and Biochemical Engineering, University Pablo de
Olavide, Biochemistry, Medical School, Kochi University, *“AndalusianCentre for Developmental Biology. CSIC

Prohibitins (PHB) form a multimeric structure at the mitochondrial inner membrane. PHB deficiency shortens the lifespan of
wild type Caenorhabditis elegans nematodes, but dramatically extends that of insulin signalling receptor (daf-2) mutants. This
phenotype is accompanied by a differential induction of the mitochondrial Unfolded Protein Response (UPR™) that is attenuat-
ed in daf-2 mutants. We identified Heterochromatin Protein Like 1 (HPL-1) as a new regulator of the UPR™and mediator of the
opposing longevity phenotype caused by PHB depletion.

Under normal conditions, hp/-1 null mutants live longer than wild type worms and show a mild induction of the UPR™,
which depends on canonical UPR™ transcription factors. We observed mitochondrial fragmentation and reduced respiration
in hpl-1 mutants, as well as in human cells upon Heterochromatin Protein 1 depletion, showing a conservation of function.
Remarkably, hpl-1 null mutants reduced the UPR™ and increased respiration and lifespan of PHB depleted animals. Interestingly,
HPL-1 was required for the increased lifespan and the attenuated UPR™ of daf-2PHB-depleted wormes.

In order to study genes targeted by HPL-1, we examined its binding profile in hypodermal tissue by DamID under non-stress
and mitochondrial stress conditions in wild type and daf-2 mutants. We uncovered ~75% of differently bound genes by HPL-1 in
hypodermal cells upon mitochondrial stress and reduced insulin signalling. Our data shows for the first time a role for HPL-1 in
controlling mitochondrial structure and function to modulate lifespan.

129 Dietary restriction promotes healthspan via a glucagon-like signaling pathway in C. elegans Brian Onken, Monica
DriscollRutgers, The State University of New Jersey

A major goal of aging research is to understand the underlying relationship between nutritional intake, metabolism, and healthy
aging. Low-glycemic index diets have been shown to reduce risk of age-related metabolic diseases such as diabetes and car-
diovascular disease, and reduced caloric intake via dietary restriction (DR) increases healthspan across species. One potential
approach for supporting healthy aging is via interventions that engage healthspan-promoting metabolism.

Our previous work demonstrated that DR increases healthspan in a manner that requires gluconeogenic gene expression. In
mammals, the glucagon signaling pathway promotes glucose production in the liver by stimulating glycogenolysis and glucone-
ogenesis. We reason that glucagon signaling, like DR, may have an overall positive impact on healthspan.

To investigate this hypothesis, we screened for potential glucagon receptors in Caenorhabditis elegans, and found one can-
didate, pdfr-1, which is required for the induction of gluconeogenic gene expression under DR and for the long lifespan of
dietary-restricted animals. Strikingly, overexpression of pdfr-1 in the intestine, where we have previously shown DR-induced ex-
pression of gluconeogenic gene pck-2/PEPCK, is sufficient to extend lifespan. In the mammalian glucagon signaling pathway, the
G protein alpha subunit coupled to the glucagon receptor activates adenylate cyclase, which increases cAMP levels to activate
protein kinase A (PKA), which in turn inhibits glycolytic activity and promotes gluconeogenesis. We found that a C. elegansad-
enylate cyclase ortholog, acy-1, is required for increased lifespan under DR, similar to the requirement for candidate glucagon
receptor pdfr-1. We also found that disruption of kin-2, which encodes the inhibitory subunit of the C. elegans PKA ortholog kin-
1, triggers biomarkers for the DR state and results in dramatic healthspan increases that mirror those seen under DR. Strikingly,
an acy-1 gain-of-function mutant phenocopies the healthspan benefits of kin-2 animals, and acy-1 and kin-2 function in the
same pathway to affect healthy aging. Finally, we show that both the DR transcription factor pha-4 and the pdfr-1 receptor are
required for enhanced healthspan in kin-2 and acy-1(gf) animals, suggesting that these components make up a health-promoting
pathway that is engaged under dietary restriction and that parallels the mammalian glucagon signaling pathway.

130 Glia: cell non-autonomous regulators of metabolic homeostasis and longevity Ashley FrakesNIDDK, National
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Institutes of Health

As gatekeepers and guardians of the nervous system, glia act as first responders to disruptions in homeostasis long before
patients or neurologists are aware of disease. Therefore, investigating the mechanisms by which glia sense and respond to cel-
lular stressors (such as excess/insufficient nutrients or misfolded proteins) offers a unique opportunity to identify therapeutic
targets and biomarkers for disease. We discovered that a small subset of astrocyte-like glial cells plays a central role in coordi-
nating organismal protein homeostasis and longevity in C. elegans. To cope with stressors that threaten protein homeostasis
cells have evolved compartment-specific stress responses such as the unfolded protein response of the endoplasmic reticulum
(UPRF). The ability to mount an effective UPRE® declines with age, which is likely a tipping point that drives protein aggregation,
chronic ER stress, and ultimately, tissue damage and disease susceptibility. Remarkably, constitutive activation of the protective
UPRER transcription factor, xbp-1s, in only four astrocyte-like glial cells initiated a robust cell nonautonomous activation of the
UPR® in distal, intestinal cells which prevented age-onset loss of UPRER, reprogrammed systemic metabolism, and prolonged
lifespan. Mutants deficient in neuropeptide processing and secretion suppressed glial cell nonautonomous induction of the UP-
RER and life-span extension. In recent, unpublished work our lab is working to identify specific neuropeptides that regulate this
response. We are also defining the physiological stressors that activate glial xbp-1s and characterizing the cell non-autonomous
transcriptional changes induced by glial xbp-1s. Together this work will establish how and when astrocyte-like glia regulate or-
ganismal ER stress resistance.

131 A ribonuclease k that promotes longevity by cleaving age-dependently accumulating circular RNAs sieun S Kim?,
Seokjin Ham?, Sung Ho Boo?, Gee-Yoon Lee?, Sangsoon Park3, Yoonji Jung?, Sujeong Kwon?, Hae-Eun H Park?, Eun Ji E Kim?,
Hanseul Lee!, Wooseon Hwang?, Eunah Kim?, Yoon Ki Kim?, Seung-Jae V Lee!Korea Advanced Institute of Science and Technol-
ogy, 2Korea university, 3Pohang University of Science and Technology

Circular RNAs (circRNAs) are produced by back-splicing of diverse precursor mRNAs in eukaryotes. CircRNAs are relatively sta-
ble because of the lack of free 5" and 3’ ends that confers resistance to exonucleases, and are generally upregulated age-de-
pendently in multiple species. However, whether the accumulation of circRNAs plays causative roles in aging remains elusive.
By performing RNA seq analysis using various ages of Caenorhabditis elegans, we found that the degradation rate of circRNAs
declined during aging. Our gene set enrichment analysis indicated that the expression of ribonucleases generally reduced in
aged animals. These data raise the possibility that age-dependent downregulation of circRNA-degrading ribonucleases may
contribute to the accumulation of circRNAs. We then performed an RNAi screen targeting each of all 70 annotated ribonuclease
genes, and identified rnk-1/ribonuclease k whose RNAi knockdown greatly decreased representative circRNA levels. Our RNA
seq analysis also indicated that knockdown of rnk-1 RNAi increased overall age-dependently accumulated circRNAs. We showed
that rnk-1 mRNA and RNK-1 proteins were downregulated during aging, consistent with the age-dependent increase in circRNA
levels. We identified two cysteine residues (C5 and C69) in RNK-1, which were crucial for cleaving circRNAs. By prerforming
immunoprecipitation/mass spectrometry, we found that RNK-1 bound many proteins associated with RNA granules, including
HSP-90 that is required for efficient clearance of stress granule (SG). Importantly, hsp-90 RNAI also increased circRNA levels.
These data suggest that RNK-1 and HSP-90 act together for degrading circRNAs in RNA granules including SGs. We then ex-
amined the role of RNK-1 in aging. We found that rnk-1 RNAi shortened long lifespan conferred by various genetic mutations.
Conversely, overexpression of rnk-1 significantly increased lifespan. In addition, age-dependent declines in swimming (motility)
rates were accelerated by rnk-1 RNAI, and conversely delayed by rnk-1 overexpression. Thus, RNK-1 is necessary and sufficient
for increasing lifespan and healthspan. Next, we determined whether the function of RNASEK, the mammalian homolog of RNK-
1, for downregulation of circRNAs and aging was conserved in mammals. We found that siRNA knockdown of RNASEK increased
the levels of circRNAs in Hela cells. We showed that CRISPR-mediated mutations in RNASEK accelerated cellular senescence in
human IMR90 lung fibroblasts, by measuring various senescence markers. Thus, RNK-1/RNASEK is an evolutionarily conserved
circRNA-cleaving ribonuclease that prevents aging in C. elegans and mammals. We propose that inhibition of toxic circRNA
accumulation by ribonuclease k can be exploited for devising novel strategies for healthy longevity.

132 Stochastic, synchronized DAF-16 nuclear translocation pulses control stress-induced growth arrest in developing
larvae Burak Demirbas?, Olga Filina?, Timo Louisse!, Maria Olmedo?, Maria A. Sanchez-Romero?, Jeroen van Zon**AMOLF, 2Uni-
versity of Seville

In C. elegans, insulin/IGF-1 signaling (IIS) is responsible for mounting tailored responses to a broad range of external stresses,
and induces developmental arrest upon high stress. The key step in IIS is translocation of DAF-16/FOXO to the nucleus, where
it induces expression of stress-response genes. So far, it is assumed that the level of nuclear DAF-16 remains constant if stress
conditions are unchanged. Surprisingly, when we visualized DAF-16 in individual L1 larvae exposed to constant stress, we instead
observed stochastic pulses of nuclear translocation, with DAF-16 moving between the nucleus and cytoplasm in ~1hr pulses.
The observed pulse dynamics was not only highly variable between individuals, but also differed qualitatively between applied
stresses, ranging from stochastic oscillations (starvation) to random pulses (osmotic shock) or a single pulse of fixed duration
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(heat shock). Pulse dynamics was also proportional to stress magnitude: increasing salt concentration increased the average
number of pulses, while increasing temperature increased the duration of the single pulse.

Surprisingly, despite the often strong, stochastic variability between individual animals, we found that DAF-16/FOXO transloca-
tion pulses were always highly synchronized between all cells in the body. Moreover, DAF-16/FOXO pulses were directly linked
to body-wide growth arrest: isolated pulses often coincided directly with transient reduction of growth, as measured by body
length extension, while full growth arrest was seen only in animals with sufficiently long or frequent DAF-16 translocation puls-
es. The lack of such growth phenotypes in daf-16 deletion mutants under identical stress conditions indicated that DAF-16
translocation pulses not only coincided with, but indeed caused growth arrest. In addition, we discovered that we could directly
control and shape DAF-16 pulse dynamics by applying externally controlled repeating heat pulses. Using this approach, we
found that expression of DAF-16 targets depended on the number and frequency of DAF-16 pulses, indicating that the observed
differences in DAF-16 pulse dynamics between stresses could itself provide a mechanism for the stress-specificity of DAF-16-
induced gene expression. Overall, our work identifies synchronized DAF-16/FOXO translocation pulses as a novel mechanism to
mount stress-specific responses and developmental arrest with organism-wide coordination.

133 Systematic mapping of organism-scale gene-regulatory networks in aging using population asynchrony Matthias
Eder?, Olivier M.F. Martin?, Natasha Oswal*?, Nicholas Stroustrup®?3!Centre de Regulacié Genomica (CRG), 2Universitat Pompeu
Fabra (UPF), 3Barcelona Institute of Science and Technology (BIST)

Multicellular organisms survive due to a functional inter-dependence among molecular mechanisms, cells, tissues, and organs.
During aging, functional declines in one cell type or mechanism can produce broad organismal effects via thousands of interac-
tions. Understanding such longdistance, one-to-many interactions is crucial for establishing causality in mechanistic studies of
aging. Yet, it remains challenging to identify such interactions systematically.

We have developed a method we call “Asynch-Seq” that uses asynchrony in individual aging rates to map organism-scale in-
teractions. By single-individual sequencing 3497 Caenorhabditis elegans transcriptomes across different timepoints and inter-
ventions, we have generated a gene-expression variation atlas that allows us to deconvole gene-regulatory changes in aging
into three spatial scales - drift of individual transcripts, differential aging rates across tissues, and cross-tissue gene-regulatory
couplings. We find that these couplings allow us to predict the gene regulatory consequences of a set of RNAi knockdowns and
separate out the causally-distinct activities of lifespan-extending mutations. As consequence, we identified a cross-tissue set of
co-varying genes that indicate a soma-germline gene regulatory axis to be a major driver of gene-expression variability in aging.
In this way, Asynch-seq enables the systematic construction of causal models of organismal aging.

134 Regulation of lifespan by sensory neural activity and CaMKI/IV Ranran Zhao, Weiqi Ge, Weikang Xue, Jiaze Liu,
Youngnam N. Jin, Yanxun V. YuMedical Research Institute, Wuhan University

Neuronal activity can influence a wide variety of physiological functions, including lifespan. A general decrease in neural activity
has been linked to increased longevity. It is unclear which groups of neurons and how their activity regulate lifespan. Here, we
show that deleting Ca2+/calmodulin-dependent protein kinase (CaMK) enhances lifespan, proteostasis and organismal ther-
motolerance by suppressing excitation in thermosensory neurons AFD in the nematode Caenorhabditis elegans when exposed
to an elevated temperature. Similarly, decreasing hyperactivation specifically in AFD neurons by genetic modulations increases
longevity and thermotolerance, resembling what happens in cmk1 mutants. The beneficial effects of suppressing thermosensory
neuron activity arise from the release of INS-1 neuropeptide from the thermosensory neural circuit and the subsequent activa-
tion of DAF-16 in the intestine. Our findings reveal a causal mechanism by which activity of the sensory neural circuit regulates
lifespan and proteostasis.

135 Knockdown of microtubule and lysosomal regulators alleviates embryonic lethality in a Nestor Guillermo Proge-
ria C. elegans model Adrian Fragoso-Luna?, Raquel Romero-Bueno?, Marion Kennel?, Angeles Bretdn-Robles?, Cristina Ayuso?,
Sophia Breusegem?, Christian Riedel®, Delphine Larrieu?, Peter Askajer'!Centro Andaluz Biologia del Desarrollo, 2Cambridge
Institute for Medical Research, 3Karolinska Institute

Nestor-Guillermo Progeria Syndrome (NGPS) is a premature ageing illness that affects a variety of tissues, leading to growth
retardation, and severe skeletal defects. The syndrome is caused by a single amino acid substitution (A12T) in BAF1 (Barrier to
Autointegration Factor 1), a highly conserved chromatin binding protein implicated in nuclear envelope (NE) breakdown, assem-
bly and repair as well as chromatin compaction.

We have modified the baf-1 locus in Caenorhabditis elegans to mimic the human NGPS mutation (baf-1(G12T)) to elucidate why
a mutation in an essential protein expressed throughout development triggers the appearance of symptoms in children ~2 years
after birth.
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We report that NE levels of lamin/LMN-1 and emerin/EMR-1 are reduced in baf-1(G12T) mutants, whereas errors in chromo-
some segregation are increased. The baf-1(G12T) mutation reduces fertility and lifespan and accelerates age-dependent nuclear
morphology deterioration. Moreover, we found that baf-1(G12T) mutants are hypersensitive to NE perturbations, particularly to
modifications affecting lamin/LMN-1.

CRISPR-mediated gene knockout in NGPS fibroblasts unveiled a set of genes whose depletion alleviates the nuclear associated
defects. When orthologs were silenced by RNAi in C. elegans, lis-1(PAFAH1B1/LIS1), vps-16(VPS16), smu-1(SMU1) and rps-1(RP-
S3A) reduced the embryonic lethality of sensitized baf-1(G12T) mutants. LIS1 is necessary for the correct differentiation and
function of osteoclasts, regulating microtubule network and lysosomal dynamics. This offers a working model to explain the
severe skeletal defects of NGPS patients. In support of these observations, we uncover that depletion of dlc-1(DYNLL2), vps-
11(VPS11) and LINC (Linker of nucleoskeleton to cytoskeleton) complex subunits sun-1(SUN1) and zyg-12(HOOK1/2) also de-
creased the proportion of dead eggs of sensitized baf-1(G12T) worms. These results represent a first and encouraging list of
candidate genes to be further explored for the development of NGPS therapies.

136 H3K4me3 modifiers regulate proteostasis via an HSF-1-lipid metabolic axis Bryndon J Oleson?, Janakraj Bhattrai?,
Sarah L Zalubas!?, Emily Jiang?, Christine C Lu?, Tessa Kravchenko?, Ciara Madden?, Daphne Bazopoulou®?, Yuanyuan Ji3, Jace W
Jones?, Ursula JakobUniversity of Michigan, 2University of Crete, 3University of Maryland School of Pharmacy

Neurodegenerative diseases such as Alzheimer’s disease and Huntington’s disease are characterized by the pathological mis-
folding and deposition of proteotoxic proteins which ultimately result in neurodegeneration. Aging is a major risk factor for
these diseases, and as a result, interventions that delay aging also slow disease progression. Our lab has recently discovered
that developmental fluctuations in levels of H3K4me3, an epigenetic regulator of gene transcription, have long-lasting effects
that impact longevity from an early stage of life. On this basis, we hypothesize that changes to H3K4me3 will also influence
susceptibility to amyloid toxicity. In this study, we find that reduction of H3K4me3 levels (by knockdown of H3K4me3-modify-
ing proteins) in C. elegans expressing amyloid-B or expanded polyglutamine (Q40) delayed the onset of paralysis induced by
these proteotoxic proteins. Further, we found the protective effects of H3K4me3 modifier depletion against proteotoxicity to
require the transcriptional regulator heat shock factor 1 (HSF-1), and depletion of H3K4me3 modifiers enhance HSF-1 activity.
Further, we determined that under conditions of H3K4me3 depletion, HSF-1 regulates key aspects of lipid metabolism that are
necessary for resistance to proteotoxicity. We found the gene fat-7, responsible for the production of the mono-unsaturated
fatty acid oleic acid, to be upregulated by H3K4me3 depletion in an HSF-1-dependent manner and required for enhanced re-
sistance of H3K4me3 modifier deficient animals to proteotoxicity. Lipidomic analysis under these conditions revealed a signifi-
cant alteration to the composition of storage lipids such as triacylglycerides (TAGs), with H3K4me3-depleted animals containing
TAGs with shorter chain, mono-unsaturated fatty acids compared to worms lacking HSF-1. We also find that in addition to lipid
composition, HSF-1 regulates key processes involved in fatty acid breakdown via mitochondrial B-oxidation that contribute to
the enhanced stress resistance of H3K4me3-depleted wormes, as inhibition of B-oxidation with perhexiline prevented the protec-
tive effects of H3K4me3 depletion against proteotoxicity. These findings identify novel roles for HSF-1 in the regulation of lipid
metabolism, and illuminate previously unknown links between histone methylation, HSF-1 activity, and lipid homeostasis that
interact to combat proteotoxic stress.

137 Olfactory chemosensation extends lifespan through TGF-B signaling and UPR activation Evandro A De-Souza?, Maxi-
millian A Thompson?, Rebecca C Taylor?!Medical Research Council Laboratory of Molecular Biology, 2School of Biological Scienc-
es, University of East Anglia

Animals rely on chemosensory cues to survive in pathogen-rich environments. In C. elegans, pathogenic bacteria are known to
trigger aversive behaviors through neuronal perception, and to activate molecular defenses throughout the animal. This sug-
gests that neurons may be able to coordinate the activation of organism-wide defensive responses upon pathogen perception.
We find that exposure to volatile pathogen-associated compounds induces cell non-autonomous activation of the endoplasmic
reticulum unfolded protein response (UPR®) in peripheral tissues following xbp-1 splicing in neurons. This odorant-induced
UPR®activation is dependent upon transforming growth factor beta (TGF-B) signaling from ASI chemosensory neurons, and leads
to extended lifespan and enhanced clearance of toxic proteins. Our data suggest that the cell non-autonomous UPRE rewires
organismal proteostasis in response to pathogen detection, pre-empting the arrival of proteotoxic stress. Thus, chemosensation
of particular odors may be a novel way to manipulate stress responses and longevity.

138 Determining the role of calcium on the mitochondrial unfolded protein response Suzanne Angeli', Anna Foulger?, Ju-
lie Andersen?, Gordon Lithgow?'Molecular and Biomedical Sciences, University of Maine, 2Buck Institute for Research on Aging

The opening of the mitochondrial permeability transition pore (mPTP) increases with age and drives the pathology of myriad
age-related diseases such as heart attack, stroke, Alzheimer’s disease, and Parkinson’s disease . The opening of mPTP occurs
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when mitochondria become overwhelmed by high levels of Ca?*. The mitochondria open the mPTP in the inner mitochondrial
membrane (IMM) to transport Ca?* back into the cytosol, which causes the outer mitochondrial membrane (OMM) to rupture and
initiate cell death cascades. Despite decades of research on the mPTP, the mechanisms of the mPTP and its downstream effects
are not well understood, and therapeutic interventions are still needed for mPTP-related pathologies. To better understand the
mechanisms of the mPTP using an in vivo model, we utilize the simple model organism C. elegans, which has highly conserved
mitochondrial processes. Previously, we demonstrated that the opening of the mPTP leads to the activation of the mitochondri-
al unfolded protein response (UPR™) in C. elegans (Angeli et al., 2021). This finding was surprising because the UPR™ is widely
recognized as a beneficial and protective mitochondrial stress response. In the case of the mPTP-induced UPR™, however, the
activation of the UPR™ contributes to mPTP pathology. The signals from the mPTP that activate the UPR™ are unknown. Given
the integral role of Ca?* on the mPTP, we tested whether Ca%*-regulating pathways could activate the mPTP-induced UPR™. Our
preliminary data identified calmodulin (CaM/cmd-1), a cytoplasmic and nuclear Ca?-binding and -signaling protein, as well as
Ca? regulators in the endoplasmic reticulum (ER), as central to the activation of the mPTP-induced UPR™. In addition to cell au-
tonomous activation of the UPR™, the UPR™ is capable of becoming activated in a cell non-autonomous manner, leading us to
hypothesize that Ca?* signaling may play a role in inter-tissue mitochondrial communication. In support of this hypothesis, our
preliminary studies demonstrate that pharmacological or genetic inhibition of germline reproduction, a large source of Ca?* flux,
suppresses the activation of intestinal UPR™. Our future directions involve continuing to understand the mechanistic role of
Ca* signaling on the UPR™, which is of high biomedical importance.

139 Neurotransmitters modulate lifespan via GPCR signaling in C.elegans Jianfeng LiuHuazhong University of Science and
Technology

Recentworkhasuncoveredanincreasinglyimportantroleofthenervoussysteminorganismalaging. Thenervoussystemcanmodulate
agingvianeurotransmissionbysecretingvarioussmallneurotransmittersthatcell-nonautonomouslyimpactthephysiologicalstate of
distaltissues.Suchneuroendocrinesignalsexerttheirprolongevityorantilongevityfunctionviatheircognatereceptorsintargettissues.
G protein-coupled receptors (GPCRs) constitute the largest family of membrane proteins and are the most important drug tar-
gets. Although GPCRs are widely involved in nearly every aspect of cellular physiology, their roles in lifespan modulation have not
been well recognized. Our work shows that several neurotransmitters modulate aging via GPCR signaling in C.elegans. First, we
examined mutants lacking each of the major neurotransmitters in C. elegans, and find that deficiency in GABA signaling extends
lifespan. This pro-longevity effect is mediated by the metabotropic GABA, receptor GBB-1. GBB-1 regulates lifespan through G
protein-PLCP signaling, which transmits longevity signals to the transcription factor DAF-16/FOXO. Then we identified a distinct
neuroendocrine signaling circuit by which the worm nervous system senses cool environmental temperatures through cool-
sensitive neurons and then signals the gut to extend lifespan. The prolongevity “cool” circuit uses the small neurotransmitters
glutamate and serotonin. MGL-1, the GPCR targeted by glutamate, is required for transmitting longevity signals from IL1 neurons
to the NSM neurons. SER-7, the GPCR targeted by serotonin, acts in the intestine to mediate the life span-extending effect of IL1
and NSM neurons. In our recent work, we show that food-associated odors shorten the lifespan of C. elegans under DR but not
those fed ad libitum, revealing a specific effect of food odors on DR-mediated longevity. Food odors act on a neural circuit com-
prising the sensory neurons ADF and CEP, and the interneuron RIC. SER-5 and DOP-6 function in CEP and RIC neurons to transmit
odor signals by responding to the neurotransmitter serotonin and dopamine released from upstream neurons, respectively. This
olfactory circuit signals the gut to suppress DR-mediated longevity via octopamine, the invertebrate homolog of norepineph-
rine, by regulating the energy sensor AMPK through a Gg-PLCB-CaMKK-dependent mechanism. Our results uncover new roles
of several GPCRs targeted by specific neurotransmitters in lifespan regulation in C. elegans, raising the possibility that a similar
process may occur in other organisms.

140 The quality control system that monitors the secreted proteome: investigating the extracellular proteostasis
network lvan Gallotta?, Aneet Sandhu?, Maximilian Peters®, Martin Haslbeck®, Raimund Jung?, Sinem Agilkaya?, Jane Blersch?,
Chaolie Huang?, Della David*Babraham Institute, 2German Center for Neurodegenerative Diseases (DZNE), 3Department of
Medical Neurobiology, Hebrew University of Jerusalem, *Department of Chemistry, Technical University of Munich

Maintaining the integrity of the proteome is essential for cell viability and the accumulation of protein aggregates is an in-
herent part of normal ageing in numerous organisms. Protein aggregation with age affects the proteome of different tissues,
cellular compartments as well as in the extracellular space. Proteins are subject to constant surveillance by protein homeosta-
sis (proteostasis) networks that monitor quality throughout the protein life cycle. Compared to the relatively constant intra-
cellular environment, the conditions for secreted proteins in the extracellular space are harsher and low ATP concentrations
preclude the activity of most intracellular protein-quality-control components. So, what happens if a secreted protein misfolds
in the extracellular space? Does the cell, tissue, or organism care about misfolded secreted proteins? The pathologies of many
serious human diseases are associated with the aggregation and deposition of misfolded proteins in the extracellular space,
emphasising the dangers of misfolded extracellular proteins if left unchecked. Until now, due to the lack of genetically-amena-
ble model organisms with physiologically relevant extracellular compartments, the extracellular proteostasis network remains
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poorly defined and only a few bona fide extracellular chaperones and proteases have been shown to limit extracellular protein
aggregation. Here, we have uncovered the extracellular proteostasis network that regulates protein aggregation outside of the
cell in C. elegans. We discovered 57 regulators of extracellular protein aggregation, including several proteins related to innate
immunity. Moreover, we found the first extracellular chaperone in C. elegans, able to bind and to stabilize aggregation-prone
proteins. Promoting extracellular proteostasis can prolong lifespan and, notably, extracellular proteostasis components are
up-regulated during the innate immune response to enhance survival. Mimicking a pathogenic attack, we found that C. ele-
gans responded by increasing the expression of factors that limit aggregation of extracellular proteins. Similar to the ER unfolded
protein response, the extracellular proteostasis network has a role in ageing and in the response to pathogens. Together this
work reveals mechanisms used by the organism to protect its secreted proteome against aggregation and highlights intriguing
connections with the response to pathogens.

141 What sets the limits of transcription kinetics in the developing embryo? Priya Sivaramakrishnan, John Isaac
MurrayDepartment of Genetics, Perelman School of Medicine, University of Pennsylvania

Transcriptional precision is critical during embryogenesis to ensure that a single-celled zygote develops into an organism with
the right numbers and types of cells. This precision is opposed by the inherent stochastic nature of transcription or noise that
generates variability in RNA levels between identical cells. The Caenorhabditis elegans embryo is a paradigm model of develop-
mental precision — development proceeds through an invariant lineage allowing us to connect quantitative transcript changes
with cell fate decisions. We have found that early cell fate regulators in the C. elegans embryo are transcribed at extremely high
rates. Rates are maximum at the 8-cell stage, soon after zygotic transcription begins, in all somatic founder lineages. Further,
the transcription kinetics of some of these genes approach the theoretical maximum possible for RNA polymerase Il (Polll). We
hypothesize that high transcription rates are a potential mechanism to reduce transcriptional noise, allowing precise RNA levels
to support precision in cell fate decisions. To explore the relationship between the transcription kinetics and transcriptional
precision, we are performing live transcript imaging of early embryonic cell fate regulators using the MS2-MCP system. We are
estimating initiation rates and measuring parameters associated with transcription noise (bursting) for high-rate transcription
factors required for endoderm and muscle specification. The promoters of these high-rate genes are enriched for common core
motifs including the initiator element (inr) and sites for the SP1 transcription factor. Thus, we are also investigating how the
deletion of these promoter elements affect initiation dynamics and transcription bursting. To further examine the contributions
of cis-regulatory elements and gene structure to controlling rates, we created synthetic promoters with different motif combi-
nations in a fluorescent histone reporter construct. The presence of an inr element, a TATA box and SP1 binding sites along with
endomesoderm-specific Med sites in the context of an otherwise ‘background’ sequence drives embryonic transcription in a lin-
eage-specific manner. The same construct without the Med sites shows highly variable expression patterns. These studies are a
step toward understanding the contribution of cis-regulatory elements in setting the maximum limits of Polll transcription rates
during development and their role in effecting robust cell fate specification by buffering transcription noise.

142 When a new gene learns old tricks: how a species-specific T-box gene came to play a role in the very early em-
bryo Emily A Baker, Alison WoollardUniversity of Oxford

T-box transcription factors are key players in metazoan development and exhibit minimal copy number variation throughout
the animal kingdom. However, in the Caenorhabditis genus, T-box genes are gained and lost at an unprecedented scale. Among
the suite of ten C. elegans specific T-box genes are three paralogue pairs all expressed during embryogenesis. These paralogue
pairs display remarkable mutation accumulation patterns in wild populations, with one or other of the pair accumulating loss-
of-function mutations, but never both. To understand what permits paralogues to be reciprocally lost in this way, we have
characterised the roles of, and relationship between, one such pair: tbx-35 and tbx-36.

The reciprocal nature of deleterious mutation accumulation among wild populations in the tbx-35/tbx-36 gene pair suggests
that they act redundantly, but tbx-35 is involved in muscle specification during mid-embryogenesis, distinct from the role and
expression of tbx-36 in early embryos. Strikingly, we find that overlapping functionality between the two is only revealed when
the environmental conditions are changed, suggesting that tbx-36 has in fact retained a role in muscle specification, all while
gaining a new one much earlier in development. We show that this new role for tbx-36 is underpinned by its acquisition of E2F
regulation, reflecting its transposition to a new chromosomal environment.

This combination of genetic events unfurling before our very eyes enables us to catch a rare glimpse inside the molecular engine
of speciation. Traditionally, speciation is a process that can only be studied retrospectively in most systems, meaning that ex-
amples of causative loci that lead to speciation have been seldom defined. But the approach described here presents a unique
opportunity to capture processes that precede new species divergence. And so, it is with a degree of confidence that we are able
to say that wild populations like the ones we investigate here may one day emerge as distinct species, driven, at least in part, by
the divergence of tbx-35 and tbx-36.
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143 Developmentally programmed histone H3 expression regulates cellular plasticity at the parental-to-early embryo
transition Ryan J Gleason?, Rena Guo?, Christopher Semancik?, Cindy Ow?, Gita Lakshminarayanan*, Xin Chen'!Biology, Johns
Hopkins University, Tufts University, 3UCSF, *Dana-Farber Cancer Institute

During metazoan development, the dramatic potency change from germline to embryos raises an important question regarding
how the new life cycle is reset. Here, | will present a tightly regulated epigenome landscape change from the parental germline
to embryos in C. elegans. To characterize the dynamics of endogenous histones throughout the C. elegans germline and early
embryo, | have generated knock-in strains inserting protein translational tags at the endogenous histone H3 loci (15 copies of
H3 are encoded in the C. elegans genome), as well as generating knock-out and point-mutations to study the developmental
impact of the loss of tissue-specific histone incorporation. Using quantitative, live-cell imaging we have uncovered a surprising
difference in the epigenome established in the germline, and maintained during early embryogenesis, which incorporates low
levels of canonical H3 in favor of the histone variant H3.3. This H3.3 dominant epigenome persists in early-stage embryos until
gastrulation, when the epigenome become H3 abundant again.

We further demonstrate that unlike somatic cells where all 15 copies of H3 are expressed, germ cells uniquely restrict canonical
H3 expression to 4 loci. Upon cellular differentiation, we have identified a 100-fold increase in canonical H3 incorporation in the
somatic cell lineage. This onset of canonical H3 incorporation in late-stage embryos correlates with a window of developmental
plasticity which has been characterized in C. elegans embryonic blastomeres (Yuzyuk et al., 2009). To address the contribution
of this increased H3 incorporation during gastrulation, | generated an endogenously encoded, mutated histone H3-H113D, to
genetically alter chromatin assembly by destabilizing the H3-H4 histone tetramer at the onset of gastrulation. Utilizing a cell fate
challenge assay to measure the degree of embryonic plasticity, we find embryonic plasticity is prolonged in H3-H113D mutants.
Taken together, the data presented demonstrate H3 incorporation is developmentally programmed to restrict plasticity during
embryogenesis and reinforce cell fate acquisition.

144 Sexually dimorphic cell cycle regulation of quiescent neural progenitor asymmetric divisions Carla Lloret
Ferndndez, Michele Sammut, Joseph Gehler, Sophie PG Gilbert, Milou HM van der Lans, David J Elliott, Richard J PooleCell and
Developmental Biology, University College London

In the vertebrate nervous system, neural stem cells are quiescent astrocyte-like glia that act as neural progenitors during ju-
venile and adult neurogenesis. How these quiescent cells control their ability to withdraw from and re-enter the cell cycle and
how they retain neurogenic potential despite displaying molecular and ultrastructural features of differentiated astrocytes are
open questions. The Poole and Barrios labs showed that the stably differentiated Amphid socket glial cells (AMso) act as neural
progenitors during the juvenile-to-adult transition of C. elegans exclusively in males (Sammut et al. 2015). Here we address how
quiescence exit from the cell cycle is regulated in a sexually dimorphic manner and what is the role of the cell cycle in establishing
asymmetric cell fates.

Specifically, we show that the AMso glial cells are arrested in GO/G1 quiescence, like their vertebrate counterparts, and that
the proneural gene hlh-14/Ascl1 is required for neurogenesis but is dispensable for quiescence exit. In order to find molecular
regulators of quiescence exit in the AMso, we combined forward genetic screening, RNA interference against cell cycle com-
ponents and candidate gene approaches. We find that progression through G1/S in males depends on the canonical positive
regulators cdk-4/cyd-1 and cdk-2/cye-1 CDK complexes, and primarily on the negative regulator fzr-1/Cdh1, co-activator of the
anaphase-promoting complex/cyclosome (APC/C), unlike other lineages of the worm where the transcriptional repressor lin-35/
Rb plays an essential non-redundant role. Differential response to abrogation of cdk-4 and fzr-1 between both sexes drives G1/S
entry exclusively in males. This suggests that cell cycle regulators may exist in two different states in male vs hermaphrodites.
We uncover that the sex determination pathway and the cell cycle genetically interact to regulate the AMso division. Finally,
we show that progression through the G2 step but not mitosis per se is required for the glia-to-neuron cell fate switch. We are
currently investigating if neuronal specification could be mediated by the G2-to-M regulator cdk-1.

Our data support a model where a sexually dimorphic state of positive and negative regulators of the cell cycle differentially
regulates quiescence exit in the AMso. These observations are particularly relevant in light of the reported sex differences in the
incidence and outcome of glioblastoma (Yang et al. 2019) and the sexually dimorphic proliferation response to the loss of cell
cycle genes in glioblastoma mouse models (Sun et al. 2014). A deeper understanding of sexually dimorphic cell cycle control in
neural precursors will likely improve our understanding of the sex differences in the prevalence of brain tumours and neurode-
generative diseases.

145 The transcription factor LSL-1 is a main player in germline/soma distinction David Rodriguez Crespo, Magali
Nanchen, Shweta Rajopadhye, Chantal WickyUniversity of Fribourg
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The proper separation between soma and germline is critical for the development of sexual-reproducing organisms. Germline/
soma distinction involves cell fate decision and maintenance and requires the regulation of a large gene repertoire, which is
mainly achieved by transcription factors and chromatin proteins. In this context, chromatin factors such as the remodeler LET-
418/Mi2 and the heterochromatin protein HPL-2/HP1 have been identified as crucial repressors of the germline transcriptional
program in the soma. Lack of LET-418 or HPL-2 activity leads to ectopic P-granule assembly around somatic nuclei. On the other
hand, in the germline, we characterized here a zinc-finger transcription regulator, named LSL-1 (stands for /sy-2-like), that acti-
vates germline genes and that is essential to maintain germ cell fate.

LSL-1 is first detected within P4-germline blastomere, when zygotic transcription is initiated, and remains present at all stages
of germline development, from primordial germ cell proliferation to the end of meiotic prophase. Is/-1 mutants exhibit defects
in the progression through meiotic prophase, but more importantly a failure in the maintenance of germ cell identity. In Is/-
1 mutant gonad, germ cells are progressively reprogrammed into neurons as the worms age. Transcriptomic data and ChlIP-
seq results indicate that LSL-1 acts as a direct transcriptional activator of a large set of germline genes. Additionally, genetic
interaction studies show that LSL-1 functions by antagonizing HPL-2 and LET-418, chromatin factors involved in the repression of
germline gene expression in somatic cells. This is consistent with our observations that ectopically induced /s/-1 is sufficient to
trigger P-granule assembly in somatic cells.

Overall, we propose LSL-1 to be a master regulator of germline genes and we hypothesize that LSL-1 could be part of a system
that initiates germline gene expression during development based on the epigenetic memory left in the parental germline. Cur-
rently, we are characterizing the chromatin context in which LSL-1 functions to establish germline-soma distinction in C. elegans.

146 Inter-individual variation in gene expression underlies reproductive traits in isogenic worms Amy Webster, John H.
Willis, Erik Johnson, Patrick C PhillipsUniversity of Oregon

Understanding how phenotypic variation is generated for complex traits is a fundamental problem in biology. Genetic varia-
tion underlies many phenotypic differences, but phenotypic differences exist in the absence of genetic change. In particular,
isogenic Caenorhabditis elegans nematodes exhibit substantial differences in 1) egg-laying onset timing and 2) early brood
size. These traits are influenced to some extent by past and present environmental conditions, but persist even among isogenic
worms in the same environment. To understand the extent to which gene expression differences may underlie these traits
and act either independent of or dependent on past environmental conditions, we performed single-worm mRNA-seq on 192
individuals phenotyped for both reproductive traits at the same stage of early adulthood. These isogenic worms were in the
same environment when isolated, but experienced two controlled environmental perturbations early in life: 1) they were the
either the progeny of day 1 or day 3 adult mothers and 2) they experienced a constant early-life temperature or a temporary
shift to 25°C as young larvae. Analysis of resulting mRNA-seq data identified hundreds of genes for which gene expression
variation is associated with reproductive traits. Further analysis of this rich dataset revealed the extent to which gene expression
differences are mediated by environmental effects to exert changes on phenotypes — for example, some genes associated with
brood size almost completely depend on maternal age, others act independently, and some are intermediate. We also identified
multiple small sets of genes that together are highly predictive of both traits, setting the stage for using gene expression as
a phenotyping proxy. Finally, we chose candidate genes among those strongly associated with early brood size to validate
experimentally, demonstrating that the natural expression variation identified is causal. Together, this work reveals that we can
predict differences among genetically identical individuals in fitness-related traits based solely on variation in gene expression,
raising the possibility that such variation is not noise per se but can be understood at a functional level.

147 Spatial single cell sequencing of meiosis | arrested oocytes reveals acquisition of maternal transcripts from the
soma Kenneth Trimmer?, Peisen Zhao?, Jacob Seemann?, Shin-Yu Chen?, Sudip Mondal? Adela Ben-Yakar?*, Swathi Arur3:MD
Anderson Cancer Center, 2Department of Electrical and Computer Engineering, University of Texas at Austin, 3Genetics, MD
Anderson Cancer Center, “Department of Mechanical Engineering, University of Texas at Austin

Maternal RNAs are stored from minutes to decades in oocytes throughout meiosis | arrest. For long, studies have suggested
that during this arrest oocytes are transcriptionally quiescent. Recent reports however suggest that nascent transcription in
oocytes leads to generation of maternal transcripts. Whether arrested oocytes launch nascent transcription in response to
environmental or hormonal signals while maintaining the meiosis | arrest remains undetermined. We test this by integrating
spatial extraction and single cell RNA deep sequencing, RNA Velocity and RNA fluorescent in-situ hybridization analysis on C.
elegans oocytes at different ages during meiosis | arrest. We discovered a population of transcripts that increases as the arrested
meiosis | oocyte ages but ruled out extracellular signaling, through ERK MAPK, and nascent transcription as a mechanism for this
increase. Instead, we report transcript acquisition from neighboring somatic cells as a mechanism for the increase in transcripts
during meiosis | arrest. These analyses provide a new view of the RNA landscape at a single-cell resolution of a meiosis | arrested
oocyte and as it prepares for oocyte maturation and embryonic progression.

#Worm23 | 58



148 Dynamic chromatin regulation and the C. elegans molting clock. Stephen P Methot!, Maike Graf-Landua®?, Dimos
Gaidatzis?, Helge Grosshans?!Friedrich Miescher Institute for Biomedical Research, 2Faculty of Natural Sciences, University of
Basel

During development, cells separate regions of the genome into open euchromatin and closed heterochromatin to drive cel-
lular identity and function. While establishment of these chromatin states is believed to occur in a progressive and linear
manner, response to stress or specific temporally regulated transcription programs may involve more dynamic behaviors. To
gain insight into the scope and mechanisms of such chromatin dynamics, we study the C. elegans molting clock, a rapid (~7-
hour period) and rhythmic transcriptional program that controls the expression of ~3,700 distinct transcripts. Strikingly, using
ATAC-seq, we observe wide-spread rhythmic chromatin accessibility changes, correlated with rhythmic gene expression. To
understand mechanistically how these rhythmic changes to chromatin are achieved, we performed a targeted RNAi screen
using developmental timing as a readout. Among the hits from the screen were the histone acetyltransferase cbp-1 (CBP/p300)
and the SWI/SNF chromatin remodeler, both associated with open and transcriptionally active chromatin. We have begun to
evaluate changes to gene expression and chromatin accessibility by performing time-resolved RNA-seq / ATAC-seq following
acute, degron-based depletion of these factors and will discuss our preliminary results. Additionally, we observed that their
extensive depletion results in a developmental arrest, with features suggesting the existence of a chromatin integrity checkpoint.
Thus, animals arrest immediately after completing a molt, and arrested animals can re-initiate development if protein levels are
restored. Collectively, our data support the existence of highly dynamic rather than static chromatin and a checkpoint where its
state is surveyed.

149 Transcriptional Control of a developmental transition in Caenorhabditis elegans Francgois-Xavier Stubbe?, Florian
Steiner?, Damien Hermand!URPHYM-GEMO, UNamur, 2Dept. of Molecular and Cellular Biology, University of Geneva

Transcription of protein coding genes is carried out by the RNA polymerase Il (Pol Il). It is now clearly established that Pol Il itself
is subject to many modifications that can influence how factors required for transcription and RNA processing are recruited.
The largest subunit of Pol Il harbors an unstructured tail like C-terminal domain (CTD) composed of repeats of the consensus
heptapeptide sequence Y S,P.T,S_P.S . Alarge body of work showed that the phosphorylation status of the CTD changes in a pre-
dictable pattern as Pol Il moves along the transcription unit. Pol Il is recruited to transcription units with a hypo-phosphorylated
Pol Il and becomes heavily phosphorylated first on serine 5 (CTD-S5) during the transition from initiation to early elongation,
and then on serine 2 (CTD-S2) during productive elongation. While the CTD can be modified in many additional ways on all of its
residues, the anti-correlated gradient of CTD-S5 and CTD-S2 phosphorylations (CTD-S5P, CTD-S2P) are the most conserved and

best characterized marks.

We previously generated an analogue sensitive (-as) version of the cyclin-dependent kinase 12 (CDK-12as). Inhibition of CDK-
12as by an ATP analogue caused a significant drop of CTD-S2P indicating, along with additional evidence, that CDK-12 is the main
CTD-S2 kinase. Remarkably, embryogenesis occurs normally in absence of detectable CTD-S2P but leads to a L1 arrest in the F1 of
inhibited worms. Genome-wide analyses indicated that when CTD-S2P is inhibited, a subset of growth-related genes is not prop-
erly expressed. Those genes correspond to downstream (position 2 or over) genes within co-transcribed cluster of 2 to 8 genes
called operons. Contrarily to most genes that are capped with a splice leader 1 (SL1) RNA, downstream genes within operons re-
ceive a 5’ cap by trans-splicing to a SL2 RNA. We showed that CTD-S2P is a key component of the control of development and has
a specific role in the expression of SL2 trans-spliced mRNAs while not globally required for gene expression. We demonstrated
that CstF is recruited less efficiently when CDK-12 is inhibited. As CstF was shown to bring the SL2 RNA, it provides a molecular
basis for the specific trans-splicing defect caused upon CDK-12 inactivation. To better characterize the mechanism at play, we set
up a straightforward suppressor screen. We identified an allele of the polyadenylation factor and CTD-S5P phosphatase ssup-
72 that robustly suppresses the L1 arrest induced by CDK-12as inhibition.

150 LincRNAs Promote Germline Stem Cells Differentiation via Sequestering PUF Proteins to Phase-Phase Conden-
sates Roni Falk, Hanna Achache, Yonatan B TzurDepartment of Genetics, Institute of Life Sciences, The Hebrew University of
Jerusalem

Optimal fertility depends on a tight balance between germ line stem cells proliferation and differentiation. Two evolutionary con-
served PUF proteins, FBF-1 and FBF-2, maintain proliferation and delay meiotic initiation in progenitor germ cells of C. elegans.
The FBF reduce the stability of mRNA from thousands of meiosis promoting genes. However, it is unclear how meiosis initiates
even though the FBF are present at significant levels not only in early germline stem cells but also in late proliferative and early
meiotic stages.

We hypothesized that three long-intergenic-non-coding RNAs (lincRNAs) that bind the FBF proteins act to restrict FBF action in
late proliferative and early meiotic stages. We found that the expression of the lincRNAs increase during late proliferative and
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leptotene/zygotene cells. Deletion of the lincRNA genes leads to additive reduction in proliferative cells and progeny number.
We found similar effects in worms with extra copy of FBF-2, suggesting that without the lincRNAs, FBF-2 is overactive. In the
triple lincRNA mutant the expression of many known FBF-2 targets is significantly reduced, supporting the possibility that the
lincRNAs restrict FBF-2.

We show that the lincRNAs promote the aggregation of FBF-2 to peri-nuclear phase separated condensates. The number of FBF-
2 condensates increase as the cells move out of the germline stem cell niche, concurrent with the increase in lincRNA abundance
in these aggregates. The relative level of free cytoplasmic FBF-2 is also reduced just before meiotic entry. Deletion of the lincRNA
genes prevent this change in FBF-2 cellular localization and lead to aberrant meiotic entry. Moreover, previous reports suggested
that association of FBF-2 with the P-granules, an evolutionary conserved peri-nuclear condensate, is critical for meiotic entry.
Without the lincRNA this association is significantly reduced.

Taken together, our results point towards an evolutionary conserved mechanism for lincRNAs in repressing PUF proteins, by
restricting them into phase-separated granules, and thus enable timely meiotic entry.

151 The USTC complex defines the chromatin environment of piRNA genes in the C. elegans germ line Nancy Sanchez,
Lauren Gonzalez, Valerie ReinkeGenetics, Yale University

The Piwi interacting RNA (piRNA) pathway is a conserved small RNA pathway that maintains genomic fidelity of the germ line
by silencing foreign genetic elements and inappropriate gene expression. In C. elegans, >10,000 sequence-diverse piRNA genes
cluster in two distinct megabase-scale regions on a single chromosome. Despite their high expression, these piRNA genes are lo-
cated in repressive chromatin domains. piRNA expression is promoted by the upstream sequence transcription complex (USTC),
composed of PRDE-1, SNPC-4, TOFU-5, and TOFU-4, which binds strongly across the piRNA gene cluster. The functional rela-
tionship between the USTC complex and chromatin environment remains poorly understood, in part because previous C. ele-
gans chromatin studies were performed in whole animals and lacked germline-specific resolution. To achieve germline-specific
chromatin profiles, we optimized a method to isolate germ nuclei to perform ChIP-seq and ATAC-seq in germ nuclei. We then
tested whether the USTC complex delineates specialized domains that facilitate or permit piRNA transcription by establishing
germline specific chromatin states at piRNA genes in the germ nuclei of wild-type and prde-1 mutants, a mutant that disrupts
USTC complex formation. Strikingly, we observed that in wild-type germ nuclei, piRNA genes reside between nucleosomes and
that repressive modifications are depleted locally at piRNA promoters. In prde-1 mutants, the overall nucleosome environment
at piRNA genes is less structured and the chromatin is less accessible at piRNA gene transcription start sites. By performing H3
Native ChIP-seq in wild-type and prde-1 mutant germ nuclei, we observed that PRDE-1 is required to establish a strong H3 signal
specifically upstream of piRNA genes. These data also showed that overall density of H3 across the piRNA domains also depends
on PRDE-1. This result suggests that the USTC complex plays a role in both promoting nucleosome density and organizing the
local nucleosome environment to direct the exposure of piRNA genes to transcriptional activators within genomic regions that
are otherwise enriched for repressive chromatin marks. We are currently investigating how the USTC complex interacts with
chromatin remodelers and transcription initiation regulators. Overall, this work reveals a new mechanism for how transcriptional
regulation is coordinated over large genomic domains, which has implications for understanding global genome organization in
the germ line.

152 Mitopherogenesis: an unexpected mitochondria-specific ectocytosis process and its critical role in modulating mi-
tochondrial content and fertility of sperm Hongyun Tang?, Peng Liu?, Jing Shi%, Danli Sheng!School of Life Sciences, Westlake
University, 2HangZhou XiYue Biotechnology Co., LTD

Mitochondrial export into the extracellular space is emerging as fundamental cellular processes implicated in diverse physiolog-
ical activities. Although a few studies have shed light on the process of discarding damaged mitochondria, how mitochondria
can be exported and the physiologic functions of mitochondrial release remain largely unclear. In particular, whether there ex-
ists mitochondria-specific export mechanism is unknown. Here, we report mitopherogenesis, a formerly-unknown process that
specifically secretes mitochondria out of the cell through a unique extracellular vesicle termed “mitopher”. We observed that
during sperm development, healthy mitochondria are exported out of the male gametes in C. elegans through mitopherogenesis
and each of the generated mitophers harbors only mitochondrion but no other organelles. Time-lapse imaging indicated that
in mitopherogenesis, the mitopher is released immediately from the cell periphery upon being loaded with one mitochondrion
into the plasma membrane outward bud. Furthermore, we have identified the extracellular proteases in the testis acting as the
developmental cue to trigger mitopherogenesis and the Fer tyrosine-kinase-SPE-8 critically mediate this process. Moreover, we
found that mitopherogenesis requires normal microfilaments dynamics and identified the translocating-motor that modulates
mitophers generation. Strikingly, our 3D-EM analyses showed that mitochondrial quantity requires precise modulation during
sperm development, which is critically mediated by mitopherogenesis. Inhibition of mitopher generation causes sperm fertility
defect likely due to the disturbed mitochondrial content. Our findings identify mitopherogenesis as a previously-undescribed
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process for specifically exporting mitochondria, which may represent a fundamental branch of mechanisms underlying
mitochondrial quantity control to regulate cell functions during development.

153 A Bipartite Nuclease and Cytidine Deaminase is Required in the Soma and the Germline to Promote Transgenera-
tional Male Fertility Nicholas Galambos?, Colin Conine*Biology, University of Pennsylvania, 2University of Pennsylvania Perel-
man School of Medicine and Children’s Hospital of Philadelphia

The ALG-3/4 26G-RNA pathway is a specialized endo-siRNA pathway that operates exclusively during male gametogenesis
in C. elegans to promote thermotolerant male fertility. We have recently found that nyn-3 encodes a bipartite protein that
contains a ribonuclease domain (NYN domain), which is essential for ALG-3/4 26-G RNA production, and for the generation of
functional sperm at elevated temperatures. Additionally, NYN-3 contains a cytidine deaminase domain of unknown function.
Remarkably, we’ve found that the cytidine deaminase domain functions in somatic cells to promote thermotolerant male fertility
transgenerationally. nyn-3 cytidine deaminase catalytic mutants and soma-specific knockdown of NYN-3 produce males and her-
maphrodites that progressively lose fertility at 25° due to defective sperm. Interestingly, while small RNA-seq of nyn-3 cytidine
deaminase catalytic mutant males revealed no changes in ALG-3/4 26-G RNAs when compared to wildtype animals, we observed
a dramatic increase in ergo-1 dependent 22G-RNAs. ergo-1 functions, in a once thought distinct, small RNA pathway specific to
oocytes, embryos, and somatic tissues. Our results support a model where the cytidine deaminase of nyn-3 functions in somatic
cells, negatively regulating ERGO-1 22G-RNA synthesis. This somatic regulation appears to be critical for the transport of an un-
known signal to the germline, which ensures transgenerational male fertility. These findings suggest a novel role for RNA-editing
in regulating endogenous small RNA pathways, soma-to-germline communication, and transgenerational fertility. Given the con-
servation of small RNA and Argonaute pathways in the male germline of all animals, this study offers a broader perspective on
how RNA processing and somatic contributions can influence male fertility and paternal epigenetic inheritance in other species.

154 Live single-molecule imaging shows localized translation of endogenous transcripts in the C. elegans embryo Elise
van der Salm, Esther Koelewijn, Erica van der Maas, Bas van Dorst, Suzan RuijtenbergUtrecht University

Translation regulation determines the timing, efficiency and location of protein synthesis from an mRNA and is essential for gene
expression control. Translation regulation is particularly important during early stages of embryogenesis when transcription is
silenced and gene expression fully relies on post-transcriptional regulation. Although translation regulation is clearly important,
many aspects contributing to development have remained elusive.

To study how translation is regulated during development, we created a live-imaging method to visualize translation dynamics
in C. elegans, based on the previously described SunTag system. First, we integrated 24 SunTag repeats downstream of the start
codon of an endogenous transcript or reporter. Next, we co-expressed a GFP-labeled SunTag antibody that binds SunTag pep-
tides with high affinity as soon as they emerge from the ribosomal exit tunnel during translation, resulting in the accumulation of
the GFP signal at sites of translation. Indeed, bright SunTag translation spots were observed throughout C. elegans development
by live imaging. These Suntag spots overlapped with mRNAs and disappeared upon inhibition of translation, indicating that they
indeed represent active sites of translation.

Using our newly developed SunTag system, we aimed to understand the molecular mechanism and importance of localized
translation. For this, we focused on mRNAs that have been shown to co-localize with their encoded protein, such as the po-
larity proteins DLG-1, AJM-1 and ERM-1. As expected, analysis of the endogenously SunTag-tagged erm-1 showed that many
translation sites are found close to the cell cortex, co-localizing with the ERM-1 protein. To study the influence of localized
translation on protein function, we are combining the SunTag system with mRNA labeling/tethering techniques to visualize and
change the localization of mRNAs. Indeed, our data show that by combining these techniques we can manipulate the localization
of translation, allowing us to address the importance of localized translation.

Taken together, we have successfully developed the SunTag system in C. elegans and shown its functionality in studying when
and where endogenous mRNAs are translated in embryos and larvae. Our recently developed SunTag-based tools will provide
novel insight into translation heterogeneity and spatiotemporal control of translation during development.

155 Tug of war between PAR-3 and CDC-42 in the polarisation of the C. elegans zygote Josana Rodriguez, John Packer,
Elise Benett, Adam WollmanBioscience, NUBI, Newcastle University

Most cells are polarised, meaning that they present structural and molecular asymmetries essential to their function, for exam-
ple the barrier function of epithelial cells in tissues, or the generation of different cell types from asymmetrically dividing cells.
The polarisation of cells relies on polarity effectors, among them the PARs, that specify distinct membrane domains. Domains
are typically defined by mutual antagonistic interactions between different sets of PAR proteins, where by, for example, the set
of PARs that define the anterior of the cell will exclude the posterior PARs and vice-versa. More recently we have revealed that in
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addition to this mutual antagonism, complex functional relationships exist between PARs acting within a given domain. Studying
the asymmetrically dividing C. elegans zygote we proposed the existence of a dynamic exchange of PAR-6/aPKC between PAR-3
and CDC-42. Through super-resolution imaging we have captured this exchange and gained a mechanistic understanding of how
this exchange controls PAR-6 dynamics and organisation at the membrane, revealing a tug of war between PAR-3 and CDC-42 in
the polarisation of the C. elegans zygote. Moreover, we have found that this tug of war is regulated by the activity of the aPKC
kinase per se. Overall, we have identified novel regulations between a conserved set of polarity regulators, known to act in
conjunction in many cell types, hence we expect our findings to widely impact the understanding of cell polarisation.

156 Multiple pathways for re-establishing PAR polarity in C. elegans embryo Laurel A Koch, Lesilee S RoseMolecular and
Cellular Biology, University of California, Davis

Asymmetric cell division is the process by which one cell divides to give rise to cells with different fates, and it is important for
generating cell diversity during development. Intrinsically asymmetric division requires a polarized axis along which cell fate de-
terminants are localized. In many organisms, polarity is established by the PAR proteins, which accumulate in mutually exclusive
domains in response to a symmetry breaking cue. In the first division of the C. elegans embryo, the centrosome-associated Aurora
A kinase, AIR-1, acts as that cue. AIR-1 inhibits actomyosin at the future posterior pole, resulting in anteriorly directed cortical
flow that moves the initially uniform anterior PAR proteins (aPARs) to the opposite pole. Posterior PAR proteins (pPARs) then
move onto the cortex. Mutual antagonism between aPARs and pPARs maintains these domains. While polarity establishment
and maintenance in the one-cell embryo (P)) have been well studied, less is known about how reciprocal PAR domains are
formed in subsequent germline P cell divisions such as the P_ cell. Prior work revealed movement of the nuclear-centrosome
complex towards the posterior of the P, cell and anteriorly directed actomyosin and aPAR flow. To test the hypothesis that a
centrosome-based cue triggers P1 polarity, we used live cell imaging of fluorescently-tagged proteins to determine the timing
of polarity establishment relative to AIR-1 localization and actomyosin flow. We found that at the end of P  cytokinesis, PAR-2
(a pPAR) was present uniformly around the cortex. A posterior PAR-2 domain started to form within 2 minutes, before nuclear
movement and actomyosin flow, and when AIR-1 was in a diffuse cloud. To identify other mechanisms for early P, polarization,
we examined mutants for the kinases PKC-3 and PAR-1. In pkc-3(ts) embryos at permissive temperature, the PAR-2 domain never
formed, while in par-1 null and kinase-dead mutant embryos, the PAR-2 domain formed late. Analysis of additional par-1 mu-
tants and downstream effectors suggest that PAR-1’s role in generating cytoplasmic polarity is key to proper P cell polarization.
Finally, par-1(RNAi) in combination with either reduction of centrosomal AIR-1 or myosin activity resulted in more severe polarity
defects. We propose a model where PAR-1 and PKC-3 are required for early P, polarization, while AIR-1 and actomyosin flow act
in a redundant pathway that can generate polarity with a temporal delay.

157 The mechanical role of the nucleus in cell invasion in C. elegans Johan d>HumieresEcole Normale Supérieure

Cell invasion is the penetration and migration of cells across a special type of extracellular matrix barrier, basement membrane,
which separates different tissue compartments. It is a critical step in non-pathological contexts such as immune surveillance and
also in various pathologies, including cancer cell metastasis. The biochemical aspects of cell invasion have been well-studied,
but the mechanical aspects are less well-known. Here we study an invasion event, anchor cell invasion, which occurs during the
development of the nematode Caenorhabditis elegans. Due to the simplicity of genetically modifying and imaging the worm,
this approach allows for a quantitative evaluation of the mechanics of cell invasion.

Previous work from the team showed that the actin-rich invasive protrusion of the anchor cell applies forces on the extracellular
matrix to break through it. Here we address the role of the anchor cell nucleus, its link to the cytoskeleton and how the nucleus
participates in invasion. Our hypothesis is that as the largest and stiffest organelle in a cell, the nucleus could play a key role in
the mechanical aspects of invasion.

We find that removing the protein components that link the actin and microtubule cytoskeletons to the nucleus (the LINC
complex) one by one leads to reduced invasion in 20% of the worms examined, while removing multiple components or using a
dominant negative approach increases the invasion defect to 40-50%. Whereas wild type anchor cell nuclei are highly deformed
during invasion, nuclei with altered connection to the cytoskeleton are perfectly round as compared to wild type. We observe
a similar round nucleus phenotype by reducing the actin network. Overall, our results indicate that the cytoskeleton is applying
forces on the anchor cell nucleus during invasion and that those forces are important for invasion efficiency.

158 An intrinsic polarising signal for asymmetric cell division in the nematode genus Auanema. sally adams?, Talal
Al-Yazeedi?, Sophie Tandonnet?, Anisa Turner?, Jun Kim3, Junho Lee3, Andre Pires da Silva!'The University of Warwick, 2Liverpool
School of Tropical Medicine, *Research Institute of Basic Sciences

Asymmetric cell division (ACD) is a key biological process that generates daughter cells with different fates and is essential for
cell diversity and embryonic development. Intrinsic or extrinsic polarising signals regulate the differential segregation of cyto-
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plasmic components to produce these distinct daughter cells, though the role of intrinsic factors is not well understood. The
nematode genus Auanema provides a unique opportunity to study the role of intrinsic factors in ACD. Sex determination in Au-
anema is regulated chromosomally; females and hermaphrodites have two X chromosomes (XX) while males inherit only one
(XO). During Auanema male spermatogenesis, essential sperm components segregate asymmetrically with the X chromosome,
while non-essential cytoplasmic materials are disposed of in the nullo-X sister cell, that takes the role of a residual body. Thus,
crosses between males and females results in few sons, as the males produce mostly X-bearing sperm. Combining different
genetic backgrounds disrupts ACD, resulting in an increased number of functional nullo-X spermatids and an increase in male
progeny. This provides an easy-to-score phenotype to study ACD at the organismal level. We hypothesise that the X chromosome
acts as an intrinsic polarising signal during Auanema male spermatogenesis. Our observation that crossing genetically distant
strains of Auanema freiburgensis produces lines that segregate as either low (~10%) or high (~50%) male allowed us to identify
a region on the X chromosome important for asymmetric spermatogenesis through Quantitative Trait Locus (QTL) mapping.
Furthermore, we used the unique father-to-son inheritance of the X chromosome in Auanema to introgress the X chromosome
of one strain into the autosomal background of another strain. X introgression generated high male-producing lines, suggesting
the interaction between strain-specific autosomal and X chromosome components plays a role in maintaining asymmetric
spermatogenesis. Identification of these autosomal factors will allow us to further elucidate the role the X chromosome plays
in ACD.

159 Connecting neighboring epithelial cells to make one continuous digestive tract Lauren Cote?!, Abigail Converse!, Me-
lissa Pickett?, Jessica Feldman!!Biology, Stanford University, 2San Jose State University

Epithelial cells form continuous barriers such as the gut and skin, protecting animals from external environments. In C. el-
egans, the digestive tract forms an internal tube with one continuous apical surface running from mouth to anus, and ulti-
mately joins with the skin to create an epithelial toroid. This continuous epithelial surface encases the entire animal and is
composed of cells from multiple lineages. How different, neighboring epithelial tissues connect and align to form this epithelial
toroid is poorly understood. Development of the C. elegans digestive tract requires epithelial connections both within a single
tissue and epithelial connections across different tissues. The C. elegans intestine polarizes through the action of the conserved
scaffolding protein PAR-3 and the E-cadherin homolog HMR-1. Once polarized along the apicobasal axis, the intestine must then
connect to neighboring epithelial tissues to form one continuous apical surface along the digestive tract. Our work suggests
that the rectal valve cells form a bridge between the gut and the invaginating epidermal-like rectal epithelium. Cell ablations
of the rectal valve precursor results in the formation of a closed off intestinal cyst instead of a connected tube. Unlike the well-
characterized anchor cell-vulval epithelial connection, the rectal cells never breach a basement membrane. Instead, the two
rectal valve cells concentrate conserved apical polarity proteins in two large apical puncta. These apical puncta occur at the
interface of both neighboring tissues, the intestine and the rectal epithelium. Using tissue-specific protein degradation and laser
cell ablations, we found that formation of apical puncta within the valve cells depends upon intestinal E-cadherin/HMR-1 but not
intestinal PAR-3. These data indicate that intestinal adhesion complexes instruct cell polarization of the neighboring valve cells.
In addition to exploring how tissues instruct each other during the development of the digestive tract, we are also exploring a
newly identified model of repair of congenital epithelial connection defects. We found that although depletion of intestinal PAR-
3 during development leads to a population of arrested, cystic L1 animals (Pickett et al., 2022), late re-expression of PAR-3 after
epithelial polarization allows for the repair of the cystic gut into a continuous tube in larvae. ~30% of cystic L1 larvae survive
to become fertile adults by 6 days post hatching after late re-expression of PAR-3 (2-fold stage). We are actively investigating
whether intestinal adhesion complexes and/or spatial information from neighboring tissues influence this model of epithelial
repair.

160 Investigating FGF dispersal and the spatial organization of downstream signaling proteins in migrating cells Theresa
Gibney, Laila Latifi, Ariel PaniDepartment of Biology, University of Virginia

Cell signaling dynamics are often tightly regulated to affect cell migration, proliferation, and differentiation. We are using C. ele-
gans postembryonic muscle progenitors as a tractable model to dissect cell-cell signaling mechanisms in vivo. One muscle pro-
genitor type, the sex myoblasts (SMs), migrate from near the tail of the worm to the center during larval development. Fibroblast
Growth Factor (FGF) signaling is required for SM migration, and FGF has been hypothesized to act as a chemoattractant for mi-
grating cells. FGFs are often thought of as soluble signaling proteins that can diffuse to form gradients. However, extracellular dif-
fusion has not been observed with endogenous FGFs, and in several contexts FGFs are membrane anchored proteins that signal
at cell contacts. To investigate how FGFs guide SM migration, we tagged the endogenous FGF (EGL-17) involved in SM migration
and imaged its dynamics along with membranes of FGF-expressing cells and migrating SMs. Unexpectedly, we did not observe
an extracellular FGF gradient from the center of the worm, but instead observed FGF expressed by ventral cells along the route
taken by migrating SMs. However, live imaging of FGF along with ligand and receptor expressing cells, in their natural context and
in misexpression experiments, demonstrated that EGL-17 is diffusible in vivo and spreads between cells that are not in contact.
We then anchored endogenous EGL-17 to source cell membranes, which disrupted SM migration and confirmed that free FGF
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dispersal is required despite the absence of a visible extracellular gradient. Misexpression experiments are also consistent with
diffusible FGF acting as a directional cue for SMs. To further investigate how extracellular FGF is translated into directed cell
migration, we are also characterizing and manipulating the localization of downstream components that link activated FGF
receptors to intracellular signal transduction pathways. We identified one regulatory protein involved in FGF signal transduction
that localizes to the leading and ventral edges of migrating SMs, and its redistribution or SM-specific depletion results in disrupted
SM migration. This work provides direct evidence that an endogenous FGF acts as a diffusible signaling protein and provides new
insights into mechanisms that translate extracellular growth factor signaling into directed cell behaviors.

161 Independent regulation of mitochondrial DNA quantity and quality in C. elegans primordial germ cells Aaron ZA
Schwartz?, Nikita Tsyba?, Yusuff Abdu3, Maulik Patel®, Jeremy Nance3!Cell Biology, NYU School of Medicine, 2Vanderbilt Universi-
ty, 3NYU School of Medicine, *Vanderbilt Universtiy

Mitochondria harbor an independent genome, called mtDNA, which contains essential metabolic genes. Although mtDNA muta-
tions occur at high frequency, they are inherited infrequently, indicating that germline mechanisms limit their accumulation. To de-
termine how germline mtDNA is regulated, we examined the control of mtDNA quantity and quality in C. elegans primordial germ
cells (PGCs). We show that PGCs combine strategies to generate a low point in mtDNA number by segregating mitochondria into
lobe-like protrusions that are cannibalized by adjacent cells, and by concurrently eliminating mitochondria through autophagy,
reducing overall mtDNA content two-fold. As PGCs exit quiescence and divide, mtDNAs replicate to maintain a set point of ~200
mtDNAs per germline stem cell. Whereas cannibalism and autophagy eliminate mtDNAs stochastically, we show that the kinase
PINK1, operating independently of Parkin and autophagy, preferentially reduces the fraction of mutant mtDNAs. Thus, PGCs
employ parallel mechanisms to control both the quantity and quality of the founding population of germline mtDNAs.

162 A Conserved Requirement for RME-8/DNAJC13 on Neuronal Autolysosome Reformation Sierra Swords, Nuo Jia,
Anne Norris, Jil Modi, Qian Cai, Barth GrantRutgers University

Autophagosomes fuse with lysosomes, forming autolysosomes that degrade engulfed cargo. To maintain lysosomal capacity,
autolysosome reformation (ALR) must regenerate lysosomes from autolysosomes using a membrane tubule-based process.
Maintaining lysosomal capacity is required to maintain cellular health, especially in neurons where lysosomal dysfunction
has been repeatedly implicated in neurodegenerative disease. The DNA-J domain Hsc70 co-chaperone RME-8/DNAJC13 has
been linked to endosomal coat protein regulation and to neurological disease. We report new analysis of the requirements for
the RME-8/DNAJC13 protein in neurons, focusing on intact C. elegans mechanosensory neurons, and primary mouse cortical
neurons in culture. Loss of RME-8/DNAJC13 in both systems results in accumulation of grossly elongated autolysosomal tubules.
Further C. elegans analysis revealed a similar autolysosome tubule accumulation defect in mutants known to be required for
ALR in mammals, including bec-1/beclin and vps-15/PIK3R4/p150 that regulate type-Ill PI3-kinase VPS-34, and dyn-1/dynamin
that severs ALR tubules. Clathrin is also an important ALR regulator implicated in autolysosome tubule formation and release.
In C. elegans we found that loss of RME-8 causes severe depletion of clathrin from neuronal autolysosomes, a phenotype
shared with bec-1 and vps-15 mutants. We conclude that RME-8/DNAJC13 plays a previously unrecognized role in autolysosome
reformation, likely affecting ALR tubule initiation and/or severing. Additionally, in both systems, we found that loss of RME-8/
DNAJC13 appeared to reduce autophagic flux, suggesting feedback regulation from ALR to autophagy. Our results connecting
RME-8/DNAJC13 to ALR and autophagy provide a potential mechanism by which RME-8/DNAJC13 could influence neuronal
health and the progression of neurodegenerative disease.

163 Non-random segregation of mitochondria during asymmetric neuroblast division loannis Segos, Jens Van Eeckhoven,
Barbara ConradtCell and Developmental Biology, University College London

Mitochondria cannot be generated de novo and thus their partitioning is regulated during cell division. Recently, it was reported
that mitochondria can be partitioned asymmetrically during stem cell divisions in mammals; however, the mechanisms and
functions of this asymmetric inheritance are poorly understood. In addition, asymmetrically inherited mitochondria have been
suggested to influence cell fate determination, but the mechanisms involved remain unclear.

To study mitochondrial partitioning, we have developed a method that enables us to systematically follow the same cell division
in C. elegans L1 larvae at single organelle resolution. At least to our knowledge, this has never been done before. Our method
is based on the mechanical and drug-free immobilization of L1 larvae, super-resolution live imaging and 3D rendering of cells
and mitochondria. Using this approach, we discovered that mitochondria are asymmetrically partitioned during the division of
the neuroblast QL.p. QL.p divides to generate a smaller cell fated to die (QL.pp), and a larger cell fated to survive (QL.pa). During
QL.p division, most mitochondria are inherited by the surviving QL.pa, resulting in increased density in QL.pa and decreased
density in QL.pp. We also have evidence that mitochondria are asymmetrically partitioned by morphology, with an enrichment
of smaller round organelles in QL.pp (see poster by Jens Van Eeckhoven). Conversely, elongated mitochondria, with a higher
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membrane potential, are exclusively inherited by QL.pa. Therefore, there is also a functional asymmetry between mitochondria
inherited by the two QL.p daughters. Moreover, we have discovered that mitochondrial dynamics is required for mitochondrial
partitioning. Disrupting either fzo-1 (required for mitochondrial fusion) or drp-1 (required for mitochondrial fission) function
results in abnormal mitochondrial partitioning. Based on these observations, we propose that mechanisms exist that control
mitochondrial morphology and partitioning during QL.p division, thereby enabling asymmetric mitochondrial inheritance.

We are currently performing long-term imaging experiments in super-resolution to determine whether asymmetric mitochon-
drial partitioning contributes to cell fate determination in QL.pp and QL.pa. The ultimate goals of this project are to obtain a
mechanistic understanding of asymmetric mitochondrial inheritance during animal development and to determine how it can
influence daughter cell fates.

164 Phospholipid flippases regulate glial phagocytosis of a sensory neuron ending Violet Sorrentino®?, Aakanksha Singh-
vit?'Basic Sciences, Fred Hutch Cancer Research Center, 2Molecular and Cellular Biology, University of Washington

The nervous system contains two cell types, neurons and glia. Maintenance of neuron ending architecture, where neurons re-
ceive neuronal or environmental input, is critical for a healthy nervous system. One way glia contribute to this is through pruning,
whereby glial cells phagocytose fragments of living neuron endings. How glia determine which parts to engulf, or how much, is
not well-understood. Our lab previously established C. elegans as a model to study regulation of glial pruning.

One neuronal signal that glia recognize to initiate pruning is phosphatidylserine (PS). PS is an “eat me” signal known to facilitate
phagocytic clearance of cell corpses. In apoptosis and other cellular contexts, exposure of PS and other phospholipids is con-
trolled by P4-ATPases called flippases. However, it remains unknown what flippases are involved in glial pruning. We previously
identified a role for the flippase TAT-1/ATP8A, which controls PS exposure, during AMsh glial pruning of the AFD sensory neuron
ending. We now report that loss of CHAT-1/CDC50A, the obligate chaperone for TAT-1, phenocopies the glial pruning defect
of tat-1 mutants, further suggesting that maintenance of PS asymmetry is critical for regulating pruning. Accordingly, both chat-
1 and tat-1 mutants have abnormally long engulfed AFD fragments persisting in glia. We infer that glia rely on TAT-1/CHAT-1-
dependent PS decoration to determine which parts of the neuron ending to engulf.

We also report a novel role for the phosphatidylethanolamine (PE) flippase TAT-5/ATP9A, which is implicated in EV release and
endosomal recycling in other contexts. Contrary to tat-1, tat-5 mutants exhibit reduced pruning, as well as increased frequency
of vesicle-like structures surrounding the AFD ending. Cell-specific rescue experiments show that TAT-5 acts in glia. Surprisingly,
CRISPR-based structure-function analysis suggests that TAT-5 does not require the DGET motif for glial pruning. Together, these
results lead us to hypothesize that glial TAT-5 facilitates uptake of neuronal fragments through a novel mechanism. We are
currently examining TAT-5 biology in glia, and whether PE regulation broadly impacts pruning. Interestingly, mammalian ATP9A is
implicated in neurological defects through unknown mechanisms. Our work introduces an exciting facet to understanding how
PS/PE lipid asymmetry in both neurons and glia can influence glial pruning, and consequently neuron architecture and function,
in both health and disease.

165 Cilia-intrinsic mechanisms and not neuronal transduction regulate dynamic release of extracellular vesicles
(EVs) Juan Wang?, Josh Saul? Inna Nikonorova?, Carlos Nava Cruz?, Maureen M Barr?'Rutgers University, 2Genetics, Rutgers
University

Extracellular vesicles (EVs) are membrane-bound particles that can mediate long-distance, cross-organ communications be-
tween cells. For example, cancer cells secrete EVs to facilitate organ-tropic metastasis [1]. In C. elegans six IL2s in both sexes and
21 male-specific neurons release EVs from cilia into the environment for inter-organismal communications [2-4]. We previously
showed PKD-2, a transient receptor potential polycystin-2 channel, is a conserved ciliary EV cargo. Using in vivo imaging of
fluorescently-tagged proteins, we showed that ciliary EVs are produced at the ciliary base and tip [5]. Ciliary tip EVs are released
directly into the environment. Isolated EVs trigger behavioral changes in males. During mating, males transfer PKD-2::GFP-
labeled EVs to the cuticle of the hermaphrodite vulva. How cell signaling influences EV production is a fundamental question in
cell biology.

Here, we investigated the time scale of PKD-2 ciliary EV release. We imaged cilia releasing PKD-2::GFP-tagged EVs in real-time
by taking time-lapse movies. The ciliary tip released EVs at a rate of 1-2 EVs per minute. Males mounted under a glass slides re-
leased PKD-2 EVs continuously for an hour. Over one hour, C. elegans males exhibited a three-fold increase in PKD-2::GFP ciliary
EV release. Disrupting neuronal transduction in unc-13 or unc-31 mutants did not affect EV release initially or after one hour,
suggesting that neuronal transduction does not regulate ciliary EV release. The transition zone protein NPHP-4 was not required
for initial EV release but was essential for sustained ciliary EV release. In contrast, the ciliary kinesin-3 KLP-6 was required for
both initial and sustained ciliary EV release. In summary, we discovered that cilia are capable of dynamically releasing EVs. Our
long-term goal is to use C. elegans as a living animal model to reveal the basic principles of signal-induced EV biogenesis and
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EV-mediated intercellular communication.
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166 Lysosomes contain an expansion compartment that mediates zinc transporter delivery to promote zinc homeostasis
in C.elegans Adelita Mendoza?, Nick Dietrich?, Chieh-Hsiang Tan?3, Daniel Herrera?, Jennysue Kasiah?, Zachary D Payne?, Ciro D
Cubillas?, Daniel D Snyder?, Kerry D Kornfeld*Washington University, 2NIH, California Institute of Technology

Zinc is a transition metal that is essential for all life. Conserved zinc homeostatic mechanisms exist to respond when cytosolic lev-
els are too low or too high. The Kornfeld lab uncovered high and low zinc homeostasis pathways in C. elegans that are involved in
sensing cytosolic zinc levels and responding to return to homeostasis. Zinc dyshomeostasis leads to multiple human pathologies.

Intestinal lysosomes are a site of zinc trafficking. The zinc exporter, CDF-2 stores zinc within lysosomes. We predicted that a mech-
anism exists to release zinc from lysosomes since there is one that stores it. To identify the zinc transporter that imports zinc we
performed confocal fluorescence microscopy and showed that ZIPT-2.3 co-localizes with CDF-2. To determine ZIPT-2.3 function,
we performed genetic and biochemical assays to show that ZIPT-2.3 imports zinc into the cytoplasm, and that the zipt-2.3 gene
is necessary for this function in zinc deficient conditions. Because CDF-2 and ZIPT-2.3 co-localize to gut granules, we tested their
relationship by measuring their changes in expression in zinc replete, deficient, and excess conditions. Analysis showed that cdf-
2 and zipt-2.3 mRNA and CDF-2 and ZIPT-2.3 protein expression is reciprocally regulated. Super resolution microscopy revealed
that in addition to housing CDF-2 and ZIPT-2.3, lysosomes alter their morphology in response to available cytosolic zinc. Using
line scans, we defined specific compartments and membrane boundaries across zinc conditions. Lysosomes contain acidified
and expansion compartments. ZIPT-2.3 and CDF-2 populate membranes that surround the acidified compartment, while CDF-2
is localized to the expansion compartment. The acidified compartment is comprised of distinct regions named the LysoTracker
and zinc regions.

The expansion compartment is highly dynamic and deviates greatly in size. Our model predicts that in zinc deficient conditions,
ZIPT-2.3 expression increases and CDF-2 expression decreases, promoting the net flow of zinc into the cytosol. In zinc excess con-
ditions, CDF-2 expression increases, and ZIPT-2.3 expression decreases, facilitating net flow into the gut granule. The expansion
compartment expands in zinc excess conditions but shrinks in zinc deficient and zinc replete conditions. Based on our observa-
tions we conclude that the purpose of the expansion compartment is to provide a structure for zinc trafficking while allowing the
lysosome to participate in its canonical activities. Future studies will focus on how the expansion compartment is formed and if
expansion compartment form in human lysosomes.

167 Neural control mechanisms of sex pheromone-triggered mate-searching behavior Xuan WAN?, Vladislav Susoy?, Ara-
vinthan D.T. Samuel?, Paul Sternberg®'BBE, caltech, 2Harvard, 3BBE, Caltech

The ancient role of the olfactory system in animals” communications with complex signals in the environments is fundamental
to well-being, reproduction, and pathological states. Sex hormones contribute to specialized sexual behaviors in most animals
in nature. There is a knowledge gap of how odor perception is encoded spanning across different levels, including the molecular
mechanisms, neural substrates, and neural computations that guide precise behavioral programs. In this talk, we will present
how brain integrates this information to guide olfactory navigation with the full spectrum of cells’ activity that responds to sex
pheromone perception, which enables high-efficiency spatial searching and sexually dimorphic behaviors.

It is universal across organisms that searching for specific targets, such as food or mates, requires an array of coordinated behav-
iors, including (1) active sampling, (2) strategic navigation, and (3) decision-making. (1) Sex-pheromone chemoreceptor SRD-1
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exhibits an intriguing sexually dimorphic expression pattern—expression only in head neurons in hermaphrodites, but expres-
sion in an additional male-specific neuron PHD in the tail. Our calcium-imaging results showed that PHDs are activated by crude
sex pheromone and that this perception is SRD-1-dependent. Thus, we hypothesize a novel mechanism for odor localization
in C. elegans: males compare signal inputs from spatially separated detectors and integrate this information to guide olfactory
navigation, enabling high-efficiency spatial searching and sexually dimorphic behaviors. (2) We also observed a novel navigation
strategy in C. elegans: worms switch between three distinct navigation modes (orthokinesis, klinokinesis, klinotaxis) during
pheromone- and other odor-prompted navigation behavior. Worms compare stimulus intensity between sequential single point
measurements to regulate speed (orthokinesis) and/or turning rate (klinokinesis). Alternatively, animals also move their sensory
organ to detect spatial patterns (klinotaxis). (3) Sexually dimorphic behaviors can be elicited by pheromones without any learn-
ing and also can be further shaped by life experience. We observed that pheromone-specific habituation, sex, development
stage, energy state, and reproductive mode contribute to variations in odor preferences.

168 Sensory cilia architecture and intraflagellar transport shape sensory signaling Alison Philbrook, Laura Grunenkovaite,
Piali SenguptaBiology, Brandeis University

Morphologically diverse sensory cilia are essential for sensing a range of environmental stimuli including odorants. Sensory cilia
are formed by the conserved process of intraflagellar transport (IFT) that transports ciliary proteins, including structural and
signaling components, into and out of cilia. Cilia house all signal transduction molecules including receptors and channels and
thus play critical roles in shaping sensory responses. However, how distinct cilia morphologies contribute to sensory signaling
is not well understood. Chemosensory neurons in C. elegans exhibit a range of morphologically unique cilia, and each neuron
type responds to a defined set of chemicals. Using genetics, in vivo calcium imaging, and high-resolution behavioral assays, we
have found that IFT and cilia morphologies differentially contribute to individual sensory neuron responses and chemosensory
behaviors. As mutations in IFT genes result in severely truncated cilia, we generated a temperature-sensitive mutation in a C.
elegans kinesin motor gene to decouple the contributions of cilia morphology and IFT to odorant responses. After acute shift of
kinesin-ts mutants to the restrictive temperature, IFT is blocked but cilia morphology remains intact. We have found that a mini-
mum cilium length but not IFT regulates chemosensory responses in neurons with rod-like simple cilia, whereas cilia morphology
and IFT differentially regulate olfactory response dynamics in neurons with complex cilia. Morphological complexity appears crit-
ical for sensory responses to pyrazine in AWA complex cilia, whereas mutants with severe cilia structural defects can still detect
diacetyl through upregulation of the diacetyl receptor ODR-10 in the AWA sensory endings. However, AWA cilia are required for
the correct organization and concentration of regulatory components including the GRK-2 GPCR kinase such that desensitization
of the diacetyl response is affected in cilia mutants. Additionally, regulated IFT-mediated ciliary trafficking of ODR-10 likely drives
adaptation to diacetyl, whereas adaptation to pyrazine appears to require a different mechanism. Our work describes how spe-
cialized cilia morphologies contribute to sensory responses of individual chemosensory neurons in C. elegans, and highlights the
importance of these structures in precisely shaping sensory behaviors in an odorant-specific manner.

169 NeuroSCAN: a tool for analyzing neuronal relationships across scales and throughout development Noelle L
Koonce?!, Sarah E Emerson?, Mark W Moyle?, Pura Arroyo-Morales!, Nabor Vazquez Martinez?, William A Mohler?, Daniel A
Colén-Ramos**Cell Biology and Neuroscience, Yale University School of Medicine, ?Genetic and Developmental Biology and
Center for Cell Analysis and Modeling, University of Connecticut Health Center, 3Wu Tsai Institute

NeuroSCAN is a web-based resource designed to enable community-wide examination of C. elegans neuronal relationships in
the nerve ring. It facilitates comparisons across spatial and temporal scales— from systems level changes in the positions of
neurons with respect to each other in the neuropil, to cell level morphological changes to the nanoscale positioning of synaps-
es between neurons. Using electron microscopy datasets of the nerve ring throughout larval development, we have derived
three-dimensional representations of the connectome, contactome, and ‘neuron clusters’ (White et al., 1986; Moyle et al., 2021;
Brittin et al., 2021; Witvliet et al., 2021). Neuronal clusters, or groupings, were derived using network algorithms that revealed
structurally and functionally relevant fasciculating neighborhoods throughout development. These neuronal relationships can
now be explored, enabling users to examine morphologies of cluster member-neurons, neuron-neuron contact sites, and syn-
aptic positions between partners, all in the context of the nerve ring. NeuroSCAN also features modeled representations of
neuron contact profile ‘patches’ across development to enable unrestricted exploration of the neuropil’s network architecture.
In combination with other existing tools in the community (WormATLAS, NemaNode, CytoSHOW, WormWiring), NeuroSCAN
facilitates web-based inspection of the nervous system, enabling multi-scale analysis and visualization of neuronal relationships
throughout larval development.

170 Structural insights into the formation of repulsive Netrin guidance complexes Jessica M Priest?, Ev L Nichols?, Jesse B
Hopkins?, Juan L Mendoza®*, Kang Shen?, Engin Ozkan!'Department of Biochemistry and Molecular Biology, Institute for Neuro-
science, and Institute for Biophysical Dynamics, University of Chicago, 2Howard Hughes Medical Institute and Department of
Biology, Stanford University, 3The Biophysics Collaborative Access Team (BioCAT), Argonne National Laboratory, “Department of
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Biochemistry and Molecular Biology and Department of Biochemistry and Molecular Biology, University of Chicago

The wiring of the nervous system is under strict control during development. Cell-surface receptors bind to extracellular guid-
ance cues, directing neurons to their intended targets. Netrin (UNC-6 in nematodes) is a heavily studied bifunctional guidance
cue, capable of attracting and repelling axons by binding to different receptors. The role of Netrin goes beyond axon guidance,
contributing to cell proliferation, migration, differentiation, and survival. DCC receptors (UNC-40 in nematodes) are required for
both attractive and repulsive responses, while UNC-5 receptors are required only for repulsive responses. Molecular details of
Netrin—UNC-5 interactions and how they signal remain elusive as there is limited biochemical characterization and structural in-
formation. Here, we showed that nematode UNC-5 is a heparin-binding protein and determined its structure bound to a heparin
fragment. We used directed evolution strategies and structure-based rational design to modulate the UNC-5—-heparin affinity,
confirming that heparin or related glycosaminoglycans (GAGs) are needed for high-affinity UNC-5—UNC-6 interactions, while a
weaker complex can be formed in the absence of them. Furthermore, nematode UNC-5 and UNC-6/Netrin form a large, stable,
and rigid oligomeric complex in the presence of heparin (~1.5 MDa), which can incorporate the attractive UNC-40/DCC recep-
tor, demonstrating binary and ternary ectodomain complexes at preparative scale for the first time. C. elegans with a heparin-
binding deficient UNC-5 fail to establish proper gonad morphology due to abrogated distal tip cell migration, which relies on
repulsive UNC-5 signaling in response to UNC-6. However, the weaker-affinity UNC-5—UNC-6 complex appears to be sufficient
for axon guidance, as ventrally localized UNC-6 can still repel UNC-5 expressing neuronal commissures towards the dorsal side in
these mutant animals. This observation of two distinct phenotypes may be a result of several mechanistic explanations includ-
ing: (1) UNC-5-mediated cell migrations may depend on the higher affinity of heparin-mediated UNC-6—UNC-5 interactions while
a weaker affinity in the absence of heparin is sufficient for axon guidance functions, or (2) heparin-mediated oligomerization of
the UNC-6—UNC-5 complex is necessary for signaling during distal tip cell migrations. Our findings establish that Netrin responses
may require large signaling complexes mediated by GAGs/proteoglycans, depending on the context.

171 UNC-43/CaMKIl regulates synapse assembly in C. elegans Mizuki Kurashina, Kota MizumotoZoology, University of
British Columbia

Neurons communicate via a specialized interface known as the synapse comprised of a presynaptic and postsynaptic specializa-
tion. While the structural and functional components of the presynaptic sites are well characterized, little is known about how
they are assembled into a functional synapse. the Using the marker strain expressing GFP-tagged active zone (AZ) protein, CLA-1,
and mCherry-tagged synaptic vesicle (SV)-associated protein, RAB-3, we found that unc-43, which encodes the ortholog of calci-
um/calmodulin-dependent protein kinase Il (CaMKIl) is integral for the proper presynaptic assembly. In wild type animals, CLA-1
is localized as a single punctum at the tip of the synaptic varicosity labeled with RAB-3. In the unc-43(n498n1186) loss-of-func-
tion mutant, we observed an increased number of CLA-1 puncta with weaker fluorescence intensity, which are often associated
with diffuse localization of RAB-3, suggesting that unc-43 is required for the proper presynaptic assembly. Consistently, unc-
43(n498) gain-of-function mutants have “overdeveloped” synapses with increased CLA-1 and RAB-3 fluorescence intensity. To
determine which presynaptic proteins’ localization is affected in unc-43, we are currently using the Native- and Tissue-Specific
Fluorescence (NATF) strategy (He et al., 2019; Goudeau et al., 2021) to examine the localization of endogenous synaptic proteins
including SYD-2, UNC-10, ELKS-1, and CLA-1.

To examine the functional conservation between UNC-43 and human CaMKII in presynaptic assembly, we generated a C. el-
egans strain in which endogenous unc-43 locus was replaced with codon-optimized human CaMKIA (hCaMKIIA) cDNA. We
found that the hCaMKIIA animals exhibit wild type locomotion and have normal presynaptic structure, suggesting the functional
conservation between UNC-43 and human CaMKIIA. We then introduced recessive (H477Y) and dominant (K291P) mutations
that are found in the CaMKII gene from patients with intellectual disabilities (Chia et al., 2018; Onori et al., 2018). Indeed, these
disease-associated mutations in hCaMKIIA resulted in presynaptic organization defects that are similar to those in the unc-
43(n498n1186) and unc-43(n498) mutants. Our work reveals a conserved role of CaMKIl in regulating the proper presynaptic
assembly which we will use to further our understanding behind synaptopathies.

172 A gene expression atlas of the entire L1 C. elegans nervous system Seth R Taylor*?, Marc Hammarlund®#, Oliver Hob-
ert®, David M Miller®’, CeNGEN Consortium*>®!Cell Biology and Physiology, Brigham Young University, 2Vanderbilt University
School of Medicine, 3Genetics, Yale University School of Medicine, *Neuroscience, Yale University School of Medicine, *Biolog-
ical Sciences, Columbia University, Howard Hughes Medical Institute, ®Cell and Developmental Biology, Vanderbilt University
School of Medicine, ’Program in Neuroscience, Vanderbilt University School of Medicine

Nervous systems are actively remodeled during post-embryonic development as embryonic neurons mature and new neurons
are integrated into functional circuits. To investigate the genetic programs that drive larval development of the C. elegans nervous
system, we generated single-cell RNA sequencing profiles of ~100,000 cells, including >65,000 neurons from L1 hermaphrodite
larvae. We detected 117 transcriptionally distinct neuron types including all known anatomically-defined neuron classes
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present in mid-L1, several neuron classes born in the late L1, and new motor neuron subtypes. Comparison to our previously
generated profiles of L4 neurons detected >20,000 instances of differential expression (DE) for >4,000 genes. Post-embryonically
derived neurons (e.g., AVM, PVM) showed the highest number of DE genes as well as the most dramatic instances of DE. Most
genes showed differential expression in a small number of neuron types (median = 2), indicating that larval maturation for
individual neuron types involves largely distinct patterns of gene expression. The direction of differential expression (i.e., higher
in L1 or higher in L4) was neuron-type dependent, as 25% of genes showed effects in opposite directions in different neuron
types. Notably, genes involved in neuropeptide and synaptic signaling were highly represented among DE genes. In addition
to post-mitotic neurons, we annotated clusters corresponding to neural progenitors from the Q, T, and P-cell post-embryonic
lineages. We anticipate that this transcriptomic atlas will be a rich resource for investigations of genetic mechanisms of neuronal
differentiation, development and function.

173 Neuropeptide NLP-47 and its receptor GNRR-1 are important for forgetting of olfactory memory in C. elegans Yuuki
Onishil, Mary Arai?, Jamine Hooi Min Teo!, Tomohiro Kitazono?, Takeshi Ishihara?®Graduate School of Systems Life Sciences,
Kyushu University, 2Department of Biology, Faculty of Science, Kyushu University

Animals acquire and store information as memories that are required to regulate their behavior and decision-making. To miti-
gate undesirable effects of old information stored in their brain, they must forget some dispensable memories. However, mo-
lecular mechanisms in forgetting are still unclear. To investigate the mechanisms of forgetting, we use olfactory learning in C.
elegans as a model. C. elegans is highly attracted to some odorants such as diacetyl, although, after prolonged exposure to
odorants without food, the animals adapt to the odorants and show weak chemoattraction. The adapted animals can regain their
chemoattraction after the cultivation on food for several hours, and this recovery can be considered as forgetting. Previously,
our studies suggested that releasing of “forgetting signals” from AWC sensory neurons is important for forgetting of olfactory
memory. However, the molecular basis of “forgetting signals” remains elusive.

Our previous study implies that neuropeptides might be responsible for forgetting signals. Therefore, to identify neuropep-
tides that serve as “forgetting signals” from AWC neurons, we searched for genes by using CeNGEN (C. elegans Neuronal Gene
Expression Network, a dataset of single-cell RNA sequencing), and found 9 candidate of neuropeptide genes which are enriched
in AWC. By using CRISPR-Cas9, we created these mutants and analyzed their forgetting phenotype. Among these candidates, nlp-
47 mutants showed forgetting defect, although they show normal chemoattraction and adaptation to diacetyl as wild type.
Moreover, injection of wild-type genomic fragments could recover forgetting phenotype in the mutants. Cell-specific knock-
out of the neuropeptide gene suggests that releasing this neuropeptide from AWC is required for forgetting. Furthermore, our
genetic analyses revealed that a neuropeptide receptor of this peptide, GNRR-1, which is conserved in human, is also important
for forgetting.

Previously, Ca?* imaging experiments on AWA neurons suggested that AWA store the sensory memory trace because the
Ca* responses to diacetyl in AWA are positively correlated with behavioral changes after conditioning and recovery. To investigate
whether the neuropeptide and receptor affect sensory memory trace in AWA, we examined AWA responses to diacetyl in naive,
after conditioning, and after the recovery, and found that the sensory memory trace in the mutants was remained even after
recovery. This result is consistent with the behavioral change and suggests that the neuropeptide and receptor are involved in
forgetting, presumably by degrading the memory trace in AWA.

Further analyses of these factors will reveal how memory forgetting are regulated by forgetting signals in animals.

174 A pan-neuronal alternative splicing event triggers pan-neuronal gene transcription Eduardo Leyva Diaz!?, Michael
Cesar?, Oliver Hobert*Instituto de Neurociencias, CSIC-UMH, *Department of Biological Sciences, Howard Hughes Medical
Institute, Columbia University

Gene expression programs in differentiating neurons can be subdivided into at least two types, those that control expression
of neuron type-specific proteins and those that control expression of proteins that are shared by all cells in a nervous system,
such as proteins involved in the synaptic vesicle cycle or in neuropeptide biogenesis. Pan-neuronal gene expression is controlled
by members of the CUT homeobox gene family, including the pan-neuronally expressed ceh-44. We address here how the ex-
pression of ceh-44 is directed to the nervous system. Our studies show that ceh-44 pan-neuronal expression is triggered by a
pan-neuronal RNA splicing factor, UNC-75, the C. elegans homolog of vertebrate CELF proteins. UNC-75 spatially specifies the
production of an alternative, CEH-44 homeobox gene-encoding transcript from a ubiquitously expressed gene locus, which can
also produce a conserved Golgi apparatus-localized Golgin protein, CONE-1 (“CASP of nematodes”). During embryogenesis,
before terminal tissue differentiation, the CONE-1/CEH-44 locus exclusively produces the Golgi-localized CONE-1 protein in all
tissues, but upon the onset of postmitotic terminal differentiation of neurons, UNC-75 binds to the CONE-1/CEH-44 transcript
to redirect the splicing machinery to now produce the alternative, CEH-44 CUT homeobox gene-encoding transcript, exclusively
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in the nervous system. CEH-44 subsequently controls the expression of pan-neuronal effectors genes, such as proteins of the
synaptic vesicle cycle. Hence, UNC-75-mediated alternative splicing not only directs pan-neuronal gene expression, but also
excludes a phylogenetically deeply conserved Golgin from the nervous system, paralleling surprising temporal and spatial speci-
ficities of other Golgins that we describe here as well. Remarkably, the unusual combination of Golgin and homeobox gene pro-
duction from a single locus is conserved in vertebrates as well. Our findings provide novel insights into how all cells in a nervous
system acquire pan-neuronal identity features.

175 hrpr-1 rescues smn-1-related motoneurons degeneration by modulating ret-1 splicing. Pamela Santonicola'?, Fed-
erica La Rocca'?, Federica Cieri'#, Giada Onorato'?, Federica Rizzo®, Mafalda Rizzuti®, Giuseppina Zampi', Monica Nizzardo®,
Stefania Corti®>®, Elia Di Schiavi*IBBR - CNR, 2University of Molise, *University of Campania “L. Vanvitelli”, University of Naples
“Federico II”, *Foundation IRCCS Ca’ Granda, ®University of Milan

An efficient splicing of mMRNA is required in all cells, but neurons seem to be more vulnerable to splicing perturbations. In fact, nu-
merous neurodegenerative diseases are caused by splicing defects, such as Spinal Muscular Atrophy (SMA), Amyotrophic Lateral
Sclerosis (ALS), and dementia. However, why neurons are more affected to splicing alterations and which step of the RNA pro-
cessing is impaired in these diseases is still debated. SMA is caused by mutations in the Survival Motor Neuron (Smn) gene, which
is involved in RNA metabolism and splicing. We previously demonstrated that genes differentially expressed or spliced in induced
pluripotent cell-derived motor neurons (iPS-MNs) from SMA patients are enriched in the RNA motif 7. This motif is specifically
recognized by hnRNP Q, a spliceosomal component physically interacting with SMN. We demonstrated that hrpr-1, the hnRNP
Q homolog in C. elegans, is involved in MNs survival as well as smn-1, the Smn homolog. We confirmed their genetic interaction
by nonallelic non-complementation and demonstrated that they exert their neuroprotective function specifically in MNs. In
fact, hrpr-1 overexpression in MNs rescues smn-1 related neurodegeneration. Interestingly, comparing hrpr-1 known targets
in C. elegans and the alternatively spliced genes identified in SMA patients, we identified a new possible downstream target of
the pathway, ret-1. ret-1 is the only homolog in C. elegans of Reticulon genes, a family of transmembrane proteins involved in
vesicle recycling and formation, and in neurite outgrowth. We confirm a possible involvement of ret-1 in SMA, since we observed
alteration in its transcript levels in C. elegans, SMA mice and patients. Moreover, we demonstrated that ret-1 splicing pattern is
altered when smn-1 is depleted, and that ret-1 is mediating the hrpr-1 rescue of smn-1-related neurodegeneration. Finally, we
demonstrated that hrpr-1 and smn-1 work together to guarantee the correct splicing of exon 5 of ret-1 gene. Thus, we identified
for the first time a neuroprotective role of hrpr-1 and the involvement of ret-1 in neurodegeneration.

176 TIR-1/SARM1 inhibits axon regeneration and promotes axon degeneration Lauren C O>Connor, Victoria L Czech,
Brendan Philippon, Emily Norman, Alexandra B ByrneNeurobiology, UMass Chan Medical School

Severed axons must coordinate multiple complex processes to restore function to the injured nervous system. In neurons that
are capable of repairing themselves, including many C. elegans neurons and the mammalian peripheral nervous system, the
axon fragment that remains attached to the cell body regrows using a process called axon regeneration, and severed axon
fragments distal to the injury are cleared. Identifying the molecular mechanisms that regulate both regeneration and destruction
is important to understanding how multiple aspects of the injury response are coordinately regulated. In turn, such advances are
important to restoring function to injured neurons in the mammalian central nervous system, which are incapable of repairing
themselves. We recently found that TIR-1 functions within injured GABA motor axons to inhibit axon regeneration. This is an
intriguing result because the D. melanogaster and mouse homologs of TIR-1, dSarm and SARM1, are critical regulators of the
opposite response to injury, axon degeneration. Upon further examination, we found that TIR-1 also regulates degeneration of
injured axon fragments that have been severed from both the cell body and neuromuscular junction. TIR-1 regulates the two
seemingly opposite responses to injury, axon regeneration and degeneration, by interacting with distinct MAP kinase pathways
on either side of the injury. TIR-1 inhibits axon regeneration by activating the NSY-1/ASK1 MAP kinase signaling cascade in the
severed proximal axon fragment that remains attached to the cell body and promotes axon degeneration by interacting with
the DLK-1/DLK/LZK mitogen-activated protein kinase signaling cascade in the severed distal fragment. The ability to inhibit
axon regeneration is not unique to the TIR-1 homolog; we found that human SARM1 is also capable of inhibiting motor axon
regeneration when expressed in C. elegans motor neurons. Our findings have led us to investigate 1) how do the specific MAPK
pathways regulate each process? And 2) what molecular mechanisms determine whether TIR-1 functions with a specific MAPK
pathway? We will present the data outlined above and our progress identifying upstream regulators of TIR-1 and downstream
effectors of regeneration and degeneration. ldentifying the mechanisms by which TIR-1 alters regeneration and degeneration
will provide a greater understanding of the complex neuronal injury response and how it can be manipulated to drive the system
toward repair.

177 Metabolic mechanisms for suppression of axon degeneration Hadas Dabas?, Kevin De Leon?, Marc Hammarlund*Ge-
netics and Neurobiology, Yale, 2Neurobiology, University of Puerto Rico
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Axon degeneration is an evolutionarily conserved and tightly regulated process that is a hallmark of neurodegenerative diseases.
Recent research indicates that mitochondrial function and localization are key regulators of axon degeneration, yet driving mech-
anisms remain elusive. Understanding the fundamental biology of axon degeneration can aid in identifying targets to combat
neurodegenerative disease.

C. elegans mitochondria-trafficking-mutants (MTMs) such as ric-7, unc-116, and mtx-2;miro-1 have no axonal mitochondria. Lack
of mitochondria results in spontaneous axon degeneration'?. Thus, MTMs are a powerful model for studying axon degeneration
linked to mitochondrial dynamics.

We discovered that inhibiting glycolysis in MTMs strongly suppresses axon degeneration. We tested multiple methods of inhibit-
ing glycolysis, including drugs and genetic mutants; the two MTMs ric-7 and mtx-2;miro-1; and both PVQ and DVC neurons. In all
cases, inhibiting glycolysis suppressed degeneration. Inhibiting glycolysis is expected to reduce ATP levels. Thus, our findings sug-
gest that axon degeneration in MTMs is not due to low ATP levels, since degeneration can be suppressed by further lowering ATP.

What then are the molecular mechanisms involved in MTM axon degeneration? We hypothesize that axonal lactate accumula-
tion drives axon degeneration. Pyruvate, the end product of glycolysis, is normally taken up by mitochondria and used to power
the TCA cycle. Alternatively, pyruvate can be converted to lactate by lactate dehydrogenase (LDH). Thus, in the absence of mito-
chondria, lactate may accumulate in axons and drive degeneration; blocking glycolysis in this context lowers lactate levels and
thus suppresses degeneration. Accordingly, mutation or degron-mediated knockdown of LDH suppresses axon degeneration in
MTMs.

To further test this model, we apply a lactate/pyruvate FRET sensor and a pH sensor to measure the axonal environment in MTM
mutants. We use microbial enzymes with catalytic activities, not found in metazoans, to alter lactate levels in MTM neurons.
Furthermore, we developed an optogenetic assay to measure function of the DVC neuron, revealing the relationship between
function, metabolism, and degeneration. Together, these experiments reveal molecular mechanisms of axon degeneration, fur-
thering our understanding of mitochondria and metabolism in health and disease.

'Rawson et al. 2014 d0i:10.1016/j.cub.2014.02.025
*Zhao et al. 2021 doi:10.1038/s41467-020-20346-2

178 Neural mechanisms of oxygen sensing in a skin-penetrating nematode Breanna Walsh'?3, Elissa A. Hallem**'Depart-
ment of Microbiology, Immunology, and Molecular Genetics, University of California, Los Angeles, 2Molecular Biology Interde-
partmental PhD Program, University of California, Los Angeles, 3UCLA-Caltech Medical Scientist Training Program, University of
California, Los Angeles, *Molecular Biology Institute, University of California, Los Angeles

Soil-transmitted helminths (STHs) infect at least 24% of the global population, with resultant iliness disproportionately impact-
ing under-resourced communities. Strongyloides stercoralis is a skin-penetrating, human-infective STH that infects roughly 600
million individuals. S. stercoralis infective third-stage larvae (iL3s) use external sensory cues (e.g., host body heat, host-emitted
odorants) for environmental navigation, active host seeking, and resumption of development to intra-host stages. In transition-
ing from the free-living to intra-host environment, S. stercoralis iL3s encounter oxygen (O,) concentrations ranging from 21%
(i.e., atmospheric levels) at the soil surface to ~5% in host tissues. We posit that S. stercoralis iL3s likely use O, as a sensory cue
that enables parasitic behaviors and development; however, O, sensing remains unstudied in S. stercoralis and all other parasitic
nematodes. The O,-sensing behaviors of C. elegans dauers (i.e., the developmentally arrested third-stage larvae most analogous
to S. stercoralis iL3s) also remain uncharacterized.

We found that S. stercoralis iL3s demonstrate robust changes in locomotion when exposed to acute shifts in O, concentration.
When exposed to 7% O, iL3s exhibit a gradual slowing response that is reversible when worms return to 21% O,. These respons-
es are the first O,-evoked behaviors to be described in any parasitic nematode. We also found that C. elegans Hawaii dauers
sense and respond to changes in O, concentration, albeit with motile behaviors that are distinct from those in S. stercoralis iL3s.

To uncover the molecular and neuronal bases of O, sensing in S. stercoralis, we used phylogenetic analysis to identify four
candidate O, sensors, each of which are protein-level homologs to the O_-sensing soluble guanylate cyclases (sGCs) found in C.
elegans. Using transcriptional reporters, we found that at least three of the S. stercoralis sGCs are expressed in neurons that
bear anatomic and morphologic similarity to known C. elegans O,-sensing neurons. In S. stercoralis, chemogenetic silencing of
putative O,-sensing neurons resulted in blunted O, -evoked motile behaviors. We are now examining the encoding properties
of these neurons by calcium imaging and comparing the neuronal response properties to those of O,-sensing neurons in C.
elegans dauers. Our results will illuminate how species-specific variation in O, sensation can facilitate behaviors that support
parasitism.
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179 Hierarchical regulation of functionally antagonistic neuropeptides expressed in a single modulatory neuron type
control locomotion of C. elegans Ichiro Aoki?, Shripriya Bhat?, Alexander Gottschalk?:Buchmann Institute for Molecular Life
Sciences, Goethe University Frankfurt, 2Goethe University Frankfurt

Communication among cells via neuropeptides is crucial for proper function of the nervous system. Across diverse species, many
neurons express multiple neuropeptides and small molecule transmitters, raising the question whether these neurons simply
co-release cocktails of transmitters, or some of those neurons may release transmitters separately and specifically.

To address this question, we used the AVK inter/modulatory neurons as a model system that express multiple neuropeptides
including FLP-1 and others, which affect locomotion and arousal*?. To examine the role of AVK on locomotion in detail, we op-
togenetically activated AVK and found that it accelerated locomotion speed despite the fact that FLP-1, the most abundantly
expressed neuropeptide in AVK, suppresses locomotion®*. We therefore aimed to identify the factor that transmits a locomo-
tion accelerating signal from AVK and screened neuropeptides expressed in these cells, since no small molecule transmitter is
known to be expressed in AVK. We found that NLP-10 and its receptor NPR-35° are required for acceleration induced by AVK-
photoactivation. Remarkably, the effect of AVK-derived NLP-10 was completely abolished in npr-35 mutants, suggesting NPR-35
is the sole receptor for NLP-10 at least in this context. Secretion of NLP-10 from AVK was decreased in the absence of FLP-1 in
AVK, consistent with antagonizing roles of these neuropeptides on locomotion speed. This result suggests either that FLP-1
suppresses NLP-10 release through autocrine or that both peptides compete for the release machinery. Interestingly, FLP-1 and
NLP-10 were differentially packaged into dense core vesicles, suggesting that trafficking and/or release of these peptides are
differentially regulated. We are now identifying the downstream neural circuit by performing cell-specific rescue experiments
for npr-35 mutants to clarify how AVK-derived FLP-1 and NLP-10 antagonistically regulate locomotion.

Intriguingly, NLP-10 and NPR-35 were required for acceleration upon blue light illumination, especially after repeated illumina-
tion, suggesting NLP-10-NPR-35 signaling actively suppresses habituation to noxious stimuli.

Taken together, our study showed that two hierarchically regulated neuropeptides expressed in the same cell, antagonistically
regulate locomotion.

1. Oranth et al. Neuron 100, 1414 (2018)

2. Chew et al. Philos. Trans. R. Soc. B Biol. Sci. 373, 20170368 (2018)
3. Nelson et al. Science 281, 1686 (1998)

4. Buntschuh et al. PLoS One 13, e0189320 (2018)

5. Beets et al. bioRxiv (2022) doi.org/10.1101/2022.10.30.514428

180 Identifying the aging intestine secretome and its role in lifespan regulation Jason W Miklas?, Nicole R Haseley?, Anne
Brunet'Genetics, Stanford University, 2Stanford University

Organs communicate to maintain homeostasis. Understanding the mechanisms by which organs communicate and how this is
affected during aging could provide new avenues for therapeutic interventions to counter aging and disease. Secreted proteins
have the exciting potential to be critical in organ-to-organ communication and potentially regulate lifespan. Yet, it is not clear
how the secreted protein landscape changes with age and how this contributes to organismal decline. | am particularly inter-
ested in how the intestinal ‘secretome’ changes with age because the intestine has a unique multifaceted role in metabolism
and immunity, interfaces with the microbiome, and can act as a signal generator to distal tissues. | have developed a tissue and
compartment specific protein labeling tool by localizing the biotinylating protein TurbolD to the intestine endoplasmic reticulum
of C. elegans. Using quantitative proteomics, | characterize the intestine secretome — the ensemble of secreted proteins and
secretion machinery proteins — in young and old worms and identified 71 proteins that changed with age. To systematically un-
derstand how the intestine secretome becomes disrupted with age, | generated transcriptional and translational reporters of 5
of these proteins along the secretion pathways. Notably, | identified a secreted protein whose secretion pattern change with age.
To determine the impact of intestine secretome proteins on lifespan, | performed lifespan assays for these 5 intestine secretome
proteins that either significantly increased or decreased with age using RNAI. | found that two of them, when knocked-down,
significantly extended lifespan. | also overexpressed these genes in the intestine and assessed lifespan. | found that intestine
specific overexpression of one of these genes led to a significant decrease in lifespan. Together, my experiments uncover new
proteins along the secretion machinery, included secreted proteins. My results also implicate the intestine secretion machinery
and secreted proteins as key players in regulating lifespan, which could provide new strategies to counter aging and disease.
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181 Ribosome rescue factor PELO-1/PELOTA prevents premature aging by enhancing mRNA quality and autophagy in C.
elegans and mammals Jongsun Leel?, Bora Lee??, Hye-in Lee3?, Eun Ji E. Kim?, Seokjin Ham?, Eunah Kim?, Hae-Eun H. Park?,
Sieun S. Kim?, Yoonji Jung!, Hyunwoo C. Kwon?, Seokjun G. Ha?, Jinsoo Seo3, Kwang Pyo Lee?, Seung-Jae V. Lee!'Biological Sci-
ences, Korea Advanced Institute of Science and Technology, 2Korea Research Institute of Bioscience and Biotechnology, 3Brain
Sciences, Daegu Gyeongbuk Institute of Science and Technology

Ribosome-associated quality control (RQC) is an essential biological process for maintaining the proper quality of ribosomes,
functioning in conjunction with nonstop decay (NSD) and no-go decay (NGD) mRNA surveillance pathways. Defects in RQC and
the mRNA surveillance pathways impair cellular homeostasis, but their role in aging remains largely unknown. Here, we show that
the RQC system that enhances both mRNA and protein quality promotes longevity and delays aging in C. elegans and mammals.
Through a genetic screen targeting 27 conserved RQC and mRNA surveillance factors, we found that genetic inhibition of PELO-
1/Pelota, the ribosome rescue factor, and SKIH-2/SKIV2L, a component of 3’-to-5’ exonuclease complex, robustly decreased
lifespan. We also found that pelo-1(cc2849) and skih-2(cc2854) mutations exacerbated age-dependent motility declines and
Alzheimer’s disease (AD) model-associated paralysis. We showed that PELO-1 and SKIH-2 were downregulated in aged animals,
which we showed to display reduced RQC, NSD and NGD activities. We found that pelo-1 and skih-2 were required for the
longevity of various established mutants, including insulin/IGF-1 receptor daf-2(e1370) mutants, which exhibited enhanced
mRNA surveillance. Thus, PELO-1 and SKIH-2 appear to be essential for longevity and healthspan. Next, we sought to determine
how RQC and the mRNA surveillance regulated by pelo-1 and skih-2 affected aging. Our RNA sequencing analysis indicated that
genes that were differentially expressed by pelo-1; skih-2 double mutations in daf-2 mutants significantly overlapped with those
by mutations in hlh-30/TFEB, the master regulator of autophagy. In addition, hlh-30(tm1978) mutations did not further decrease
the short lifespan of daf-2 pelo-1; skih-2 mutants. Further, by using HLH-30::GFP and GFP::LGG-1, we showed that the pelo-
1 and skih-2 mutations reduced autophagy activity in daf-2 mutants. Thus, PELO-1 and SKIH-2 appear to promote longevity via
enhancing autophagy. As the role of Pelota in RQC and the mRNA surveillance is conserved in eukaryotes, we next focused on
determining the function of Pelota/PELOTA in aging and age-associated diseases using mammalian systems. We found that PELO-
TA knockdown accelerated senescence in cultured human IMR90 cells. In addition, muscle-specific Pelota knockout caused
sarcopenia and substantially reduced lifespan in mice. Further, PELOTA knockout exacerbated the pathogenesis in human iPSC-
derived AD model neurons. Lastly, we showed that the Pelota/PELOTA knockout decreased autophagy, by assessing autophagy
markers, LC3 and p62, in mice and the human iPSC-derived AD neurons. Thus, PELO-1/Pelota is critical for longevity and the
prevention of age-associated diseases by enhancing autophagy-mediated proteostasis as well as RQC and mRNA surveillance,
conserved from C. elegans to mammals.

182 Maternal insulin signaling to germ cells regulates adaptive changes in offspring metabolism via a mitochondrial ETC
dependent mechanism Kim Nguyen, Jason Cooper, Nick BurtonVan Andel Institute

Growing evidence from model genetic organisms (C. elegans, D. melanogaster) indicates that insulin signaling to oocytes reg-
ulates offspring metabolism across diverse taxa. For example, we previously found that reduced maternal insulin signaling to
germ cells in C. elegans promotes a >10-fold increase in offspring survival in response to osmotic stress. This maternally reg-
ulated adaptation is mediated, at least in part, by increasing glycerol production in offspring. How reduced insulin signaling
to oocytes might promote such adaptive changes in offspring metabolism, however, is unknown. Recently, we found that the
effects of maternal insulin signaling to germ cells on offspring response to osmotic stress in C. elegans are transmitted via a
mechanism that depends on proper mitochondrial electron transport chain (ETC) function. Furthermore, we found that the
effects of reduced insulin signaling to germ cells on offspring response to osmotic stress are lost in many different mitochondrial
ETC mutants (nuo-6, nduf-7, gas-1, mev-1, isp-1). To determine how mitochondrial ETC mutations disrupt the effects of maternal
insulin signaling on offspring we performed a chemical mutagenesis screen for suppressors of isp-1 mutants’ failure to adapt to
osmotic stress. From this screen we found that the loss of the AMP-kinase subunit AAK-2 restores the ability of isp-1 mutants
to adapt to osmotic stress. By combining these genetic findings with broad metabolomics and transcriptomics approaches, we
propose a model in which reduced insulin signaling to oocytes promotes a remodeling of oocyte mitochondria (as has been
reported in flies and frogs — Sieber et al., Cell 2016). This remodeling in in oocyte mitochondria in turn alters long-term offspring
metabolism in such a way that promotes increased glycerol production in larvae and increased resistance to osmotic stress by
altering signaling via AAK-2. If true, these findings suggest that oocyte mitochondria might transmit environmental information
from mothers to offspring independently of any change in offspring DNA sequence (mtDNA or genomic DNA). Furthermore,
similar observations of insulin regulated mitochondrial remodeling in fly and frog oocytes suggest that such a phenomenon
might be broadly conserved throughout evolution and potentially explain some of the epidemiological links between maternal
environments and offspring to susceptibility to various metabolic pathologies in humans.

#Worm23 | 73



183 Nutrient deprivation induces a tissue-specific, reversible, large-scale chromatin reorganization in C. elegans Nada
Al-Refaie'?, Johanna Hornung?, Francesco Padovani?, Francesca Binando?, Elif Sarinay Cenik3, Kurt Schmoller?, Daphne Selvaggia
Cabianca®Institute of Functional Epigenetics, HelmholtzZentrum Muenchen, *Faculty of Medicine, LMU, 3University of Texas at
Austin

Lack of nutrients is a major environmental input in biology with feeding/fasting cycles occurring in virtually all animals. Epigene-
tic mechanisms link the environment to chromatin regulation. Yet, whether and how, fasting impacts on chromatin organization
in a multicellular organism remains unknown.

Here, we used C. elegans to investigate the effects of fasting on 3D chromatin architecture within tissues of intact animals
by live microscopy. Strikingly, we found that during fasting chromatin within all intestinal cells undergoes a large-scale spatial
reorganization which is rapidly reversed by refeeding, revealing a dynamic process.

Treating fed animals with Actinomycin D, induces a fasting-like chromatin redistribution, suggesting that a transcriptional shut-
down might promote the spatial genome reorganization observed in absence of nutrients. To address the specific role of the
three different RNA polymerases, we used the auxin-inducible degradation system and found that the degradation of an RNA
pol I-specific subunit is sufficient to i) trigger a fasting-like chromatin architecture in fed animals and ii) impede the restoration
of a fed-like 3D genome organization when fasted animals are refed. Moreover, nucleolar size is drastically reduced in fasted
intestinal cells indicating that rRNA synthesis is diminished. Thus, RNA pol | activity is central to the chromatin reorganization
induced by lack of nutrients.

During fasting, the genome of intestinal cells becomes enriched at the nuclear periphery and around the nucleolus, forming
“chromatin rings” readily visible in confocal images. To gain insights into a potential function of this reorganization, we used a
fluorescence-based tool to monitor both the activity and positioning of an active allele during fasting, at the single-cell level.
Remarkably, alleles localizing within either one of the two “chromatin rings” display decreased expression compared to those
positioned away, suggesting that the “chromatin rings” induced by fasting are repressive environments.

Altogether, this work revealed that a physiological environmental stimulus, such as fasting, induces a large-scale, tissue-specific
reorganization of chromatin architecture and uncovered an unprecedented role of RNA Pol | in shaping the 3D genome organi-
zation of a metabolic tissue.

184 Multi-species nematode screening uncovers a new class of broad-spectrum anthelmintic compounds Hala
Zahreddine Fahs?, Fathima Refai?, Suma Gopinadhan?, Gennaro Esposito?, Patricia Cipriani’, Yasmine Moussa?, Stefan Kremb?,
Xin Xie?, Yanthe Pearson?, Rick Maizels?, Antony Page?, Fabio Piano'?, Kristin C Gunsalus?!NYU, 2NYU Abu Dhabi, 3University of
Glasgow

Parasitic helminths are a major global health threat, infecting nearly one-fifth of the human population and causing significant
losses in livestock and crops. New anthelmintic drugs are urgently needed, as resistance to existing drugs is emerging. Using the
NYUAD HTS platform, we screened 35,000 compounds for broad anthelmintic properties while being non-toxic to human cells.
The screen identified most known anthelmintics and numerous compounds with no previously reported anthelmintic activity.
Among these, four related natural compounds caused dose-dependent lethality in Caenorhabditis elegans and Pristionchus
pacificus across all developmental stages, including dauer and embryos, while being relatively well tolerated in mammalian
U20S cells. These molecules also caused mortality in direct testing on three veterinary parasitic nematode species: the multi-
drug resistant Haemonchus contortus UGA strain (ruminants), Teladorsagia circumcincta (sheep and goat) and Heligmosomoides
polygyrus (rodents). In vivo preclinical trials in mice infected by Heligmosomoides polygyrus helminths further showed that
these compounds cause a consistent and significant reduction in H. polygyrus egg laying and adult worm load. In-depth pheno-
typic characterization in C. elegans revealed abnormal lipid accumulation, mitochondrial defects, reduced oxygen consumption,
diminished ATP levels, and increased reactive oxygen species. Together with genetic and pharmacological perturbations, these
results point to lipid metabolism as the key target pathway of these novel anthelmintic compounds.

185A  High-throughput screening of fluorescent Caenorhabditis elegans using the COPAS VISION large particle imaging
flow cytometer Giuliano Ferrero, Francis Smet, Tom Mullins, Mariya Lomakina, Yifei WangUnion Biometrica

Union Biometrica’s large particle flow cytometers enable the analysis and gentle dispensing of large objects, such as C.ele-
gans, zebrafish and insect larvae, cell clusters and seeds. The COPAS VISION instrument pushes the boundaries of flow cytometry
by adding a brightfield camera that captures images of the samples as they pass through the flow cell. Sorting decisions of the
objects are made based on measurements of relative size, optical density and fluorescence, as well as localized fluorescence as
determined by the Profiler. The collected images and flow cytometry measurements are synchronized so that objects dispensed

#Worm23 | 74



to wells of multiwell plates can be traced back to their corresponding image. The FlowPilot software, designed to acquire cy-
tometry data, boasts a dedicated image processing suite where the profiler graph can be superimposed on the acquired images
to match the signal with the corresponding areas of the sample. We hereby use a COPAS VISION to image C.elegans at different
stages and to assess the expression of mCherry in the pharynx. The images we obtained helped determining how the orientation
and conformation of the sample in the flow stream correlate with the optical density and fluorescence profiles, confirming the
benefits of adding imaging features to the cytometer.

186A  Analyses of mechanisms of ALLO-1 targeting to the paternal organelles in embryos Takuya Norizuki', Taeko Sasaki?,
Yasuharu Kushida?, Nobuo N. Noda?, Ken Sato?, Miyuki Sato?!Institute for Molecular and Cellular Regulation, Gunma Universi-
ty, 2Gunma University, 3Hokkaido University

Autophagy is a conserved catabolic system for lysosomal degradation of cytoplasmic components, and is involved in various de-
velopmental and physiological processes. We previously reported that autophagy is required for degradation of sperm-derived
mitochondria and membranous organelles in Caenorhabditis elegans embryos (Sato and Sato, 2011, Science), and subsequently,
similar processes were also reported in mammals and Drosophila. Our further analyses identified ALLO-1 as an autophagy adap-
tor which recruits autophagy machinery components to paternal organelles in C. elegans embryos (Sato et al., 2018, Nat. Cell
Biol.). However, it still remains unclear how oocyte-derived ALLO-1 is recruited to paternal organelles after fertilization. In this
presentation, we will present our latest data on regulation of ALLO-1 targeting to the paternal organelles in embryos.

187A  Ciliopathy Disease Modelling in C. elegans: using CRISPR to interpret patient variants and characterise molecular
mechanisms of Joubert Syndrome Karen | Lange, Emilia Filipczak, Sofia Tsiropoulou, Oliver BlacqueUniversity College Dublin

Primary cilia are microtubule based organelles on the cell surface that function as sensory and signalling antennae. The tran-
sition zone is a distinct region at the base of the cilia that acts as a membrane and cytosolic diffusion barrier that is important
to maintain the unique composition of the organelle. Defects in cilia structure/function are associated with diseases known as
ciliopathies. One such condition, Joubert syndrome, is a rare genetic disorder characterised by a midbrain-hindbrain malforma-
tion and a wide range of associated symptoms (developmental delay, breathing abnormalities, liver and kidney dysfunction, and
retinal degeneration). More than 40 Joubert syndrome genes are known, with many encoding proteins that localise to the tran-
sition zone at the base of the cilium. Many patient variants, especially missense mutations, are classified as variants of uncertain
significance (VUS) due to insufficient evidence to conclude on their pathogenic or benign nature. A VUS classification is not clin-
ically actionable towards disease molecular diagnosis, management, treatment and counselling. Modelling and characterising
VUS in C. elegans can provide evidence about their pathogenicity. This project is using CRISPR-Cas9 genome editing to model
missense and truncating patient variants (pathogenic and VUS) in four Joubert syndrome genes: RPGRIP1L (mks-5), CEP290 (cep-
290), CC2D2A (mks-6), and TMEM67 (mks-3). Endogenous worm genes are tagged with GFP and the patient variants are engi-
neered into conserved positions. Quantitative assays of cilia structure and function (dye filling, chemotaxis, osmotic avoidance,
roaming, protein localisation) are used to determine the effect of the mutations relative to wild type and null mutant controls.
Variants that affect gene function (ie. pathogenic variants) are further characterised with electron microscopy to investigate
transition zone ultrastructure and biotin proximity labelling (TurbolD) to determine how the mutations affect the molecular
composition of the transition zone. This project is part of a larger collaboration (NDCil) to characterise these same variants in
other animal and cell-based systems (zebrafish, mice, patient derived stem cells). The overall goal of the project is to provide in
vivo evidence for interpreting and reclassifying patient VUS, and establish allelic series of worm strains for elucidating Joubert
Syndrome disease mechanisms.

188A  Dynamics of oocyte-surface proteins during and after fertilization Sugiura Kenta, Sato Kenlnstitute for Molecular and
Cellular Regulation, Gunma University

Fertilization is an essential phenomenon for sexual reproductive organisms to produce offspring and requires membrane fu-
sion between a male and a female gamete. In C. elegans, a subset of maternal Plasma Membrane (PM) proteins are selectively
internalized from the PM and degraded in the lysosomes after fertilization. For example, CAV-1-GFP, which localizes to cortical
granules in oocytes, is immediately targeted to the PM after fusion and then degraded during oocyte-to-embryo transition.

EGG complex components including EGG-1-5, CHS-1 and MBK-2 also undergo degradation at zygotes. Transmembrane proteins
EGG-1, EGG-2 and CHS-1 localize on the oocyte PM, and the other factors peripherally associate with the cortex region with the
PM proteins. Time-lapse imaging for fluorescent protein-tagged-EGG complex components indicated that the proteins were
evenly distributed on the oocyte PM, and then formed to punctate structures approximately 15 min after fertilization. While the
degradation of EGG complex proteins were also observed under fertilization defective mutants, the punctation and internaliza-
tion of EGG-1 were not induced in infertile mutants, suggesting that the mechanism of EGG-1 degradation is distinct from the
other components and depends on fertility.
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Live imaging analyses revealed another aspect of the dynamics of the EGG complex proteins at the timing of the sperm-oocyte
fusion. The signal intensity of the EGG complex components at the sperm contact region were instantly decreased, then recov-
ered after a few ten seconds. We referred such regions to as a Fertilization Zone (FZ), where the signals of the maternal mem-
brane proteins localized to the oocyte PM are transiently lost due to sperm contact/fusion. We also found that the signals of
actin filaments and vitelline layer proteins, which interlines and covers the oocyte PM, respectively, as well as the FZ of the EGG
complex proteins, transiently disappears and recovers during fertilization.

GFP-tagged PH (PLCd1), which peripherally associates with the oocyte PM, also showed the FZ. Fluorescent signal decreasing
durations showed statistical differences; the FZ duration of EGG components maintained longer time than that of PH (PLCd1),
suggesting that the conditions of the FZ are differed by proteins characteristics. We are now trying to investigate the physiolog-
ical significance and molecular mechanisms underlying the FZ formation in fertilization in detail.

189A Identification of polycystin interactors within ciliary extracellular vesicles using proximity labeling in Caenorhabdi-
tis elegans Topics: Cell Biology / Intracellular Trafficking and Organelles Inna Nikonorova?, Elizabeth desRanleu?, Katherine
Jacobs?, Joshua Saul?, Jonathon Walsh?, Juan Wang?!, Maureen Barr'!Genetics, Rutgers University, 2Rutgers University

Intercellular communication via extracellular vesicles (EVs) implies existence of mechanisms for precise packaging and targeting
of cell-specific signaling cargo. Identification of cargo composition of individual EV subtypes is integral to understanding their
bioactivity and one of the major challenges of the EV field.

In C. elegans, signaling ciliary EVs are released from male-specific ciliated neurons and transferred to the vulva of a mating part-
ner, suggesting a role in inter-organismal communication. We recently identified the proteome of ciliary EVs released by the an-
imal into the environment. Here we present a much-improved pipeline for dissection of the proteome of individual EV subtypes
using a proximity-labeling approach.

We targeted a proximity-labeling enzyme TurbolD to the evolutionarily conserved EV cargo polycystin PKD-2::GFP using an an-
ti-GFP nanobody domain. Targeted EVs were enriched using buoyant density centrifugation, followed by pulldown of biotinylat-
ed proteins. Mass spectrometry analysis revealed 20 candidate interactors of PKD-2, as opposed to 2,888 EV cargo of the whole
EV proteome. For validation, we generated CRISPR knock-in fluorescent reporters for the top 8 hits and analyzed their trafficking
to PKD-2-carrying ciliary EVs.

Results: We discovered that PKD-2 proximity-interactors comprise two categories: (i) a genus-specific set of transmembrane
adhesion proteins and (ii) an evolutionarily conserved set of soluble proteins with signaling function. All analyzed proximity-in-
teractors colocalize with PKD-2 in cilia and ciliary EVs. The adhesion proteins are expressed and shed in ciliary EVs in non-overlap-
ping PKD-2-expressing ciliated sensory neurons, suggesting a potential role in EV targeting. In contrast, evolutionarily conserved
soluble cargo are expressed in all PKD-2 expressing neurons and depend on the polycystins LOV-1 and PKD-2 for their loading to
EVs, suggesting a role in EV signaling. We are currently testing these hypotheses.

Conclusion: Coupling density equilibration with pulldown of biotinylated proteins resulted in at least 10,000-fold specific enrich-
ment for interactors of the targeted EV cargo with virtually no false-positive hits. This methodology may be applied systematical-
ly to many EV cargo to break the code of ciliary EV cargo sorting and combinatorial composition.

190A Mitochondrial morphology and inheritance during asymmetric cell division Jens Van Eeckhoven, loannis Segos,
Barbara ConradtCell and Developmental Biology, University College London

Mitochondria are essential to eukaryote cells. These power plants of eukaryote cells cannot be synthesised de novo and
therefore need to be transferred from mother cell to daughter cells. During symmetric cell divisions, they typically distribute
evenly among daughter cells. In asymmetrically dividing cells however, they can distribute non-randomly and this has been
proposed to contribute to or cause changes in cell fate. How mitochondria impact cell fate in this context is unknown. In C. ele-
gans’ Q lineage, asymmetric division can generate an apoptotic cell death. Using the division of QL.p as a model, we studied mi-
tochondrial distribution and morphology at super resolution (see Segos et al.’s poster). Principal component analysis (PCA) of six
mitochondrial shape and size parameters allowed us to reduce the data to three dimensions retaining ~90% of all variance. The
first three principal components (PCs) mainly contained size variation (PC1), variation in ellipticity (PC2), and variation in spheric-
ity and surface/volume ratio (PC3), respectively. Using this approach, we found that the apoptotic daughter cell QL.pp receives
fewer mitochondria during division and that these mitochondria are on average smaller (PC1) and more rounded (PC3). When
we tested this in symmetric QL.p divisions (pig-1 /MELK mutant), the biased segregation between daughter cells disappeared.
We previously showed that mitochondria in apoptotic cells are fragmented (Jagasia et al, 2005). Our results suggest that there
already is a bias in their segregation during cell division. To further investigate the role of mitochondrial morphology in this
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process, we assayed the survival of QL.pp in mitochondrial fission (fzo-1) and fusion (drp-1) mutants. fzo-1 mutants have small
and round mitochondria exclusively, whereas drp-1 mutants have long tubular mitochondria. Segregation of mitochondria
during asymmetric QL.p division was disrupted in these mutants, with both mutants showing an increased variance in the
mitochondrial material inherited by the daughter cells. Additionally, QL.pp survived ~8% of the time in both of these mutants.
Overall, our results indicate that the morphology and number of mitochondria inherited by QL.pp assume a role in QL.pp’s ability
to undergo apoptosis.

191A  Extracellular matrix regulates polycystin localization and extracellular vesicle release from C. ele-

gans sensory cilia Katherine C Jacobs!, Deanna M De Vore?, Karla M Knobel?, Ken C Q Nguyen*, David H Hall*, Maureen M
Barr!'Department of Genetics and Human Genetics Institute of New Jersey, Rutgers University, 2Diane C. Lobosco STEM Acade-
my, 3Waisman Center, University of Wisconsin-Madison, “Albert Einstein College of Medicine

The primary cilium is a signaling organelle on many cell types that senses external signals via transmembrane receptors and ion
channels. Cilia also send signals by releasing extracellular vesicles (EVs). Ciliary defects underlie a class of human diseases known
as ciliopathies. Autosomal Dominant Polycystic Kidney Disease (ADPKD) is a ciliopathy caused by mutations in the transmem-
brane polycystin proteins, PC1 and PC2, which localize to renal primary cilia and are cargoes of urinary EVs. Despite decades
of research, the function of polycystins and regulation of their localization remain enigmatic. In C. elegans, the polycystin ho-
mologues LOV-1 and PKD-2 localize to the sensory cilia of male-specific neurons and are cargoes of cilia-derived EVs, making C.
elegans an excellent model for the study of polycystin localization and function as well as the fundamental biology of EVs.

We have previously found that C. elegans mutants for a putative extracellular matrix (ECM) gene mec-9 display PKD-2 overaccu-
mulation in cilia and at the ciliary base. We hypothesize that ECM plays a role in regulating polycystin localization and function.
Additionally, mec-9 mutants have increased levels of EV release, raising the possibility that ECM affects ciliary EV biogenesis.
Investigation of how mec-9 affects polycystin localization and EV release will be discussed. A hallmark of ADPKD is renal fibrosis
caused by dysregulation of ECM, and this work will shed light on the relationships between ECM, polycystins and EVs.

192A A split-GFP based biosensor for the detection of mature CED-3 caspase in vivo Madiha J. Ghani?, Hai Wei?, Eric J.
Lambie'?, Barbara Conradt*'Cell and Developmental Biology, University College London, Faculty of Biology, LMU Munich

Caspases are cysteine-dependent aspartate-directed proteases that are key downstream effectors of the apoptosis pathway in
animals as diverse as C. elegans and mammals. Caspases are synthesized as essentially inactive ‘pro-caspases’, which can be found
in most if not all cells. In cells programmed to die, apoptosomes are assembled, and this enables the cleavage and maturation of
pro-caspases to the fully matured and active proteases. Each mature caspase is generated from two pro-caspase molecules and
composed of two small and two large subunits. Once caspase activity in a cell has reached a certain ‘lethal’ threshold, apoptotic
cell death is triggered.

Using indirect assays, our group has previously obtained evidence that a low level of activity of the C. elegans caspase CED-3
is already present in mothers of cells programmed to die and that this low level of CED-3 caspase activity is asymmetrically
inherited by the daughter that is programmed to die. However, because of the lack of a caspase sensor, we have so far been
unable to directly visualise and quantify mature CED-3 caspase in real time in vivo. To address this, our current work focuses on
designing a biosensor for quantitative and real-time measurements of active CED-3 caspase in vivo. We will utilize a split-GFP
(GFP1-10 and GFP11) approach to monitor the assembly of the mature CED-3 caspase rather than CED-3 caspase activity per se,
which will allow us to obtain not only single cell but also subcellular resolution. Using CRISPR/Cas12a mediated genome editing,
the endogenous ced-3 locus will be edited to generate a CED-3 protein tagged at its C-terminus with a 15 amino acid flexible
linker and a codon-optimised GFP11 fragment. The complementary GFP1-10 fragment will be inserted into a ced-3 transgene,
which will be integrated into the genome using miniMos technology. We expect that the maturation of CED-3 caspase will result
in the assembly of functional GFP, capable of emitting fluorescent light. Once the senor has been established and validated, our
objective is to investigate the maturation of CED-3 caspase in cell death lineages and the impact of cell size on maturation. This
sensor will also help to determine the subcellular localization of mature CED-3 caspase and to study CED-3’s non-apoptotic roles
in C. elegans development.

193A  Linker cell-type death (LCD) — a physiological model for nuclear and chromatin aberrations Olya Yarychkivska, Yun Lu,
Shai ShahamThe Rockefeller University

Changes in nuclear morphology and chromatin organization are commonly observed in physiological and pathological conditions
such as developmental cell death, aging, progeria, and aggressive cancers. However, the precise consequences, implications and
molecular nature of these changes for disease progression are not well understood. Aspects of these nuclear changes are also
seen during the demise of the C. elegans linker cell. This cell is a sex-specific migrating leader cell that transitions from having an
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oval nucleus to one with a deformed nuclear envelope as it undergoes non-apoptotic, caspase-independent programmed cell
death (LCD, Linker Cell-type Death). To follow dynamic changes in nuclear morphology and chromatin during linker cell death,
we used endogenously tagged fluorescent Lamin protein to show that the nuclear lamina acquires unusual ring formations that
precede onset of visible NE deformations. The cell then undergoes stereotypic events of budding, splitting (small cytoplasmic
fragment buds off), and engulfment resulting in a refractile cell morphology. Using animals staged at different times, as well as
long-term live imaging of individual animals, we discovered that the nuclear lamina dissociates as the LC splits. Simultaneously,
linker histone H1 and nucleosome-associated histone H2B staining transitions from nuclear puncta to a cell-wide diffuse
distribution. Surprisingly, following budding, the lamina fully reassembles with the unusual ring formations, resembling changes
observed in metastatic cancer cells, and histones are re-incorporated into chromatin puncta. EM studies support our observations
revealing nuclear envelope defects, including inner nuclear membrane vesicles. To decipher the molecular mechanism behind
these nuclear dynamics, we are conducting a whole-genome LC-specific RNAi screen for animals exhibiting defects in lamina
dynamics. Surprisingly, we have identified genes involved in cell cycle regulation and cytokinesis, suggesting that cell division
and cell death may be intimately linked. Because nuclear changes are prominent in a host of pathological settings in humans, we
believe that our studies may identify factors relevant for these conditions as well.

194A Sensing damage in the skin Thomas SONNTAG?, Shizue Omi?, Claire Valotteau®, Nathalie Pujol**CIML, Aix Marseille
Univ, INSERM, CNRS, CIML, Turing Centre for Living Systems, Marseille, France, 2CIML, Aix Marseille Univ, INSERM, CNRS, Turing
Centre for Living Systems, 3LAl, Aix Marseille Univ, INSERM, CNRS, Turing Centre for Living Systems

The skin is a physical barrier that provides protection from the outside world. Any breach of its integrity allows potential patho-
gens to enter. Animals therefore have evolved mechanisms to repair tissue and induce sophisticated protective immune re-
sponses. In common with all invertebrates, C. elegans has only an innate immune system, but further, unlike insects, lacks
motile immune cells to help repair barrier epithelia. On the other hand, its epidermis is surrounded by a stiff apical extracellular
matrix (aECM), which has features in common with the cell walls of plants and yeast. The aECM exerts tension on the underlying
tissues and counters hydrostatic pressure. In plants, cells constantly monitor the mechanical integrity of their cell wall during
growth prompting the question of whether C. elegans does likewise for its aECM. Mechanical coupling between the aECM and
the epidermis is known to be essential for embryonic elongation. In the adult, we have found that a decrease in skin stiffness
results in the induction of an immune response in the epidermis”. We now intend to explore how mechanical inputs control
tissue repair. We are probing the biophysical properties of the skin with Atomic force microscopy and nanoablation, and found,
as predicted, stress anisotropy in the cuticle. In parallel, we have run a pilot suppressor screen for mutants that block the con-
stitutive expression of the innate response reporter nlp-29p::GFP in the epidermis in furrow-less dpy-7 mutants. One of the
suppressors encodes the protein FO9F9.2. It shares a C-Ter cysteine-rich domain with DPY-6, as well as 4 other secreted proteins,
F01G10.9, F13B9.2, Y34B4A.10 and F33D4.6, but no other sequence similarity to other proteins. A transcriptional reporter
shows that FO9F9.2 is expressed in the epidermis and in a pair of neurons and their support cells. GFP-tagged FO9F9.2 is secreted
in the cuticle furrows. Abrogation of FO9F9.2 in a mutant or through RNAI inactivation suppresses the constitutive expression
of nlp-29p::GFP observed in all six furrow-less Dpy mutants, namely dpy-2, dpy-3, dpy-7, dpy-8, dpy-9 & dpy-10, without affecting
their Dpy phenotype, nor the absence of furrows. Several phenotypes have been ascribed to furrow-less mutants, including de-
creased stiffness, meisosome fragmentation, abnormal cortical cytoskeleton and altered permeability. Further epistasis analyses
are needed to explain the role of FO9F9.2 in regulating cuticle damage sensing.

*Aggad et al. elife, 10.7554/elife.75906, in press

195A  Actomyosin interconnectivity in body wall muscles Ana Marta Silva, Daniel S. Osdrio, Fung Y Chan, Inés Lima, Rita
Marques, Reto Gassmann, Ana X CarvalholBMC, Instituto de Biologia Molecular e Celular, and i3S, Instituto de Investigacdo e
Inovacdo em Saude, University of Porto, Portugal.

A variety of actin crosslinkers, proteins that bridge actin filaments, coexist in the same tissue but the collective contribution of
actin crosslinkers to the mechanical properties of distinct cellular actomyosin networks is poorly studied in vivo. The muscle
sarcomere is an actomyosin network that is highly dependent on interconnectivity and several proteins with actin crosslinking
activity have been described to be mutated in human muscle disease. a-actinin is thought to be the major actin crosslinker in
muscle, crosslinking not only actin filaments but also titin, a giant protein that interconnects the center of the sarcomere with
its edges. C. elegans body wall muscles are responsible for animal movement and sarcomeres have similar structure and pro-
tein composition to their vertebrate counterparts. Interestingly, a null mutant of the sole C. elegans a-actinin (ATN-1) is able
to develop functional body wall muscles that, although presenting some anomalies, only mildly impair animal motility. This
suggests that other proteins work alongside a-actinin to ensure sarcomere interconnectivity. In this study, we took advantage
of the atn-1 null mutant and used it as a sensitized background to perform a 3D-motility-based RNAi screen of 19 actin binding
proteins that express in muscle and crosslink actin in vitro. We found that depletion of 6 candidate proteins aggravated the bur-
rowing ability of atn-1 null animals. Analysis of sarcomeric structure by live imaging of animals expressing fluorescent reporters
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of muscle confirmed that atn-1 null muscles depleted of one of the hits, vinculin, presented much stronger sarcomere defects
than non-depleted muscles. Defects included decreased number of sarcomeres, disorganized sarcomeric structure, and actin
aggregation, and became more severe as animals aged. We are currently investigating how the a-actinin-titin-myosin axis for
force propagation is affected by depleting vinculin in atn-1 mutants that do not bind actin or titin. With this study we expect to
improve our mechanistic understanding of actomyosin networks in vivo and to significantly expand our knowledge on synergistic
effects between F-actin crosslinkers, which have so far been mostly studied individually and in vitro. This will contribute to a
better understanding of sarcomere interconnectivity that is key for muscle function and impacts both genetic muscle diseases
and muscle loss due to aging or chronic diseases.

196A Routine immunostaining, fluorescence in situ hybridization, and expansion microscopy in C. elegans enabled

by cuticle removal using spatially-restricted enzymatic digestion Chi Zhang'?, Yangning Lu'?, Madison A. Sneve’?, Ruihan
Zhang'?, Edward S. Boyden®*!McGovern Institute, Massachusetts Institute of Technology, 2Howard Hughes Medical Institute,
Massachusetts Institute of Technology

Immunostaining and fluorescence in situ hybridization (FISH) of C. elegans is challenged by the impermeability of its cuticle to
protein and RNA labeling reagents. Here we report a new method that uses hydrogel-anchored proteases to fully permeabilize
the cuticle, which enables robust staining of protein epitopes and RNAs throughout the entire intact animal across developmental
stages while preserving tissue morphology.

For protein staining, both exogenously expressed and endogenous protein epitopes can be stained; we demonstrated success-
ful staining of endogenous epitopes of the nucleolar protein DAO-5 and exogenously expressed fluorescent protein epitopes
throughout worm bodies. Colocalization analysis confirmed that immunostaining signals were consistent with expected localiza-
tion patterns of the respective proteins.

For RNA-FISH, we demonstrated the staining of myo-3 mRNA and the colocalization of mRNA signals with MYO-3::GFP in
myofilaments in muscle cells and the staining of unc-25 RNA and the colocalization of mRNA signals with UNC-25::GFP in
GABAergic neurons, throughout the entire intact animal.

Furthermore, we performed expansion microscopy on cuticle-permeabilized and immunostained C. elegans, which resulted in
more uniform expansion of adult animals (<5% versus >30% distortion) with a higher expansion factor (~6- versus 2.8-fold) and
reduced experimental time (6 versus 17 days) compared to the previous method (eLife 2020 doi: 10.7554/elife.46249).

Overall, this cuticle permeabilization method transforms cuticle-enclosed C. elegans into soft tissues for improved and routine
immunostaining, fluorescent in situ hybridization, and expansion microscopy, making it a valuable tool for future studies.

197A  An adapted MS2-MCP system for live imaging endogenous cytoplasmic mRNAs Cristina Tocchini, Susan Elisabeth
MangoBiozentrum

Subcellular mRNA localization is an evolutionarily widespread phenomenon involved in different aspects of post-transcriptional
gene regulation and protein allocation. Although a growing number of localized transcripts has been uncovered, the dynamics
and the mechanisms through which the localization gets achieved are largely unknown. Live imaging of RNA molecules con-
stitutes an invaluable means to understand the dynamics through which transcripts can localize subcellularly, but live imaging
in Caenorhabditis elegans has been difficult to achieve. Endogenous transcripts have been observed in nuclei, but endogenous
mRNA has not been detected in the cytoplasm.

We have adapted live imaging methods to visualize mRNA in embryonic epithelial cells. We have tagged endogenous transcripts
with MS2 hairpins that are bound by fluorescent MCP proteins, and detected both nascent transcripts in nuclei and mature RNAs
in the cytoplasm. Analysis of diverse constructs have revealed rules to achieve functionally tagged mRNAs. Although our focus
has been epithelial cells during morphogenesis, this method can likely be applied for other cell types and stages.

198A  Characterizing the subcellular distribution of SOD-1 in C. elegans cells and tissues Lucia Sedlackova?, Jeremy Vicen-
cio!, Daisuke Chihara?, Nicholas Stroustrup’?!Centre for Genomic Regulation (CRG), 2Universitat Pompeu Fabra (UPF)

Superoxide dismutase 1 (SOD1) is an antioxidant enzyme that is prone to misfolding and gain of function toxicity implicated in
neurodegenerative diseases. SOD1 is ubiquitously expressed and within cells freely diffuses in the cytosol and the mitochondrial
intermembrane space where it catalyzes detoxification of superoxide, a toxic radical species. Misfolding of SOD1, which can be
triggered by mutation, endoplasmic reticulum stress and oxidation, precedes its aggregation and mislocalization to intracellular
compartments'. The identification of SOD1 as a player in the pathology of neurodegenerative diseases led to studies focusing on
its role within the nervous system, leaving other tissues largely understudied. To characterize SOD-1 subcellular localization in
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adult nematodes, ageing and stress, we tagged sod-1 with a wrmScarlet fluorophore at its endogenous locus. We find that the C.
elegans SOD-1 protein is widely expressed in soma throughout the larval stages and adulthood. A diffuse cytosolic distribution
was observed with two exceptions, the coelomocytes, in which SOD-1 localizes to vesicular compartments, likely endosomes,
and in hypodermis, in which SOD-1 co-localizes with mitochondria. SOD1 localization to these organelles was previously only
reported from models of SOD1 pathogenesis, as a result of aberrant binding to mitochondrial membrane proteins? or a system
for aggregated protein removal®. To date, neither localization has been associated with normal functionality of the native SOD1
protein. In summary, we have generated a model to study cell-specific distribution patterns of SOD-1 in C. elegans and report
that subcellular distribution of the enzyme varies across cell and tissue types in patterns previously only associated with dis-
ease. Further study in this model could lead to elucidation of mechanisms driving distinct forms of SOD-1 subcellular localization
in cells susceptible to different sources of stress and the outcomes of SOD1 mislocalization in pathogenesis.

1. Eleutherio, E. C. A, Magalhdes, R. S. S., de Araujo Brasil, A., Neto, J. R. M. & de Holanda Paranhos, L. SOD1, more than just an
antioxidant. Archives of Biochemistry and Biophysics 697, 108701 (2021).

2. Vande Velde, C. et al. Misfolded SOD1 associated with motor neuron mitochondria alters mitochondrial shape and distribution
prior to clinical onset. PloS one 6, €22031 (2011).

3. Gomes, C., Keller, S., Altevogt, P. & Costa, J. Evidence for secretion of Cu, Zn superoxide dismutase via exosomes from a cell
model of amyotrophic lateral sclerosis. Neuroscience letters 428, 43-46 (2007).

199A Deletion of flwr-1 suppresses rab-37 mutant hypersensitivity to inhibitors of cholinesterase Kevin J Kruse'?, Erik J
Jorgensen?School of Biological Sciences, University of Utah, 2Howard Hughes Medical Institute

The small GTPase Rab26/Rab-26 recycles synaptic vesicles through the autophagy pathway in flies and mice. The C. elegans
ortholog of Rab26/Rab-26, RAB-37b, is expressed primarily in neurons, though its function in worms is unknown. Overexpres-
sion of GFP:: RAB-37b in C. elegans neurons causes overgrowth and excessive branching of neuronal processes, with large GFP
accumulations in cell bodies. A strain obtained from the Oklahoma C. elegans Gene Knockout Project (strain RB1433), in which
a major portion of the rab-37 locus (including exons 2-4) is deleted, causes delayed and reduced egg laying, resulting in a slowly
growing population of animals. Deletion of rab-37 also makes animals hypersensitive to inhibitors of cholinesterase (hic). At 20°
C median survival time for rab-37 deletion mutants was 60 minutes, compared to 90 minutes for wild type (N2). | performed an
ENU screen to identify suppressors of the rab-37 deletion. As rab-37 mutant worm populations are slow growing, suppressors
were identified from populations of animals that grew faster than plates of rab-37 deletion animals. An early candidate is the
tetraspan protein FLWR-1 (formerly known as F20D1.1), an ortholog of the conserved Flower/Fwe protein in humans, mice, and
flies. Flower is thought to be a calcium channel that cycles between synaptic vesicles and the plasma membrane and is required
for activity dependent bulk endocytosis. Deletion of flwr-1 in rab-37(-) animals restores egg laying and rescues the hic phenotype.

200A HDAC inhibition combats neurodevelopmental trafficking stressors Caitlin Taylor, Kang ShenStanford University

Neurons are large, complex cells that face unique membrane trafficking challenges both during rapid developmental outgrowth
and over the course of a long functional lifetime. We have previously shown that the recycling endosome protein RAB-10 and the
unfolded protein response regulator IRE-1 are essential for dendritic development in the C. elegans sensory neuron PVD: loss of
either rab-10 or ire-1 results in a dramatic reduction of the PVD dendritic arbor and defective trafficking of membrane proteins.
The broad importance of membrane trafficking in neuronal health is underscored by many studies linking endolysosomal and
secretory genes to both neurodevelopmental and neurodegenerative diseases, and we sought to uncover novel mutations that
can protect developing neurons from membrane trafficking stressors. We performed a forward genetic modifier screen using the
null allele of rab-10 and isolated a loss-of-function allele of sin-3 which rescued the dendritic defects of rab-10. sin-3 functions in
a histone deacetylase complex (HDAC), which suggests a neuroprotective role for HDAC inhibition during dendritic development.
HDACs are major regulators of chromatin structure that repress transcription by deacetylating histones, and we hypothesize that
HDAC inhibition results in increased transcriptional flexibility that may be beneficial to combat cellular stress. We found that
perturbing a SIN-3/HDA-3 complex rescued morphological and trafficking defects caused by both rab-10 and ire-1, suggesting
that HDAC inhibition can compensate for multiple cellular stressors, including ER stress and endolysosomal dysfunction. Our
subsequent genetic and cell biological analyses suggest that HDAC inhibition protects against different cellular stressors via two
distinct mechanisms, by altering endolysosomal trafficking outcomes and improving the processing of misfolded proteins. We
hypothesize that SIN-3/HDA-3 inhibition promotes alternative cell biological pathways that allow diseased neurons to compen-
sate for multiple membrane trafficking defects. We propose that transcriptional regulation of these compensatory developmen-
tal stress responses can help combat neuronal dysfunction.

201A Bilayer lipid metabolism and chromatin-based membrane remodeling seal holes in the nuclear envelope Sarah R
Barger?, Han Yang?, Shirin Bahmanyar?'Molecular Cellular and Developmental Biology, Yale University, 2Yale University
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After open mitosis, holes in the nuclear envelope occupied by spindle microtubules must be sealed to establish nuclear compart-
mentalization. The inner nuclear membrane protein, LEM-2, recruits CHMP-7, which serves as an adaptor for ESCRT membrane
remodeling machinery to execute sealing. The transient accumulation of LEM-2/CHMP-7 to nuclear envelope holes is conserved
across multiple organisms; however, loss of CHMP-7 gives rise to subtle or no defects in nuclear permeability suggesting redun-
dant mechanisms are responsible for sealing holes. Using the stereotypical divisions of early C. elegans embryos, we found that
CNEP-1, the nuclear envelope-associated regulator of the phosphatidic acid phosphatase lipin, contributes to nuclear closure
by controlling metabolic changes in bilayer ER/nuclear envelope lipids. Interestingly, loss of cnep-1/lipin results in intranuclear
membranes that originate at sealing sites suggesting a role for lipid metabolism in remodeling membranes around chromatin.
Using endogenous CRISPR-mediated mutagenesis, we show that the interaction between LEM-2 and the DNA crosslinking pro-
tein BAF prevents membranes from abnormally wrapping mitotic chromosomes during nuclear envelope sealing. Strikingly,
when both LEM-2/BAF binding and cnep-1/lipin are absent, enwrapped mitotic chromosomes are persistent causing irregular
nuclear shapes and enhanced nuclear leakiness. EM tomography revealed abnormal stacks of nuclear membranes and nuclear
envelope ingressions in embryos lacking CNEP-1 and LEM-2/BAF binding. Importantly, nuclear formation defects resulting from
disrupted lipid metabolism are specific to loss of the LEM-2/BAF interaction - deletion of chmp-7 or the domain of LEM-2 that
binds CHMP-7 results in comparatively subtle defects. Together, our data support a mechanism in which bilayer lipid metabolism
and membrane remodeling mediated by chromatin-LEM-2 interactions prevents abnormal membrane wrapping of chromatin
for proper sealing. We are currently investigating how lipid composition and fatty acid saturation of nuclear membranes cooper-
ates with chromatin-based membrane remodeling for hole closure.

202A A BORC-dependent molecular pathway for vesiculation of cell corpse phagolysosomes Gholamreza Fazeli!, Roni
Levin-Konigsberg?, Michael C Bassik?, Christian Stigloher', Ann M. Wehman3!University of Wuerzburg, 2Stanford University
School of Medicine, 3University of Denver

Phagocytic clearance is important to provide cells with metabolites and regulate immune responses, but little is known about
how phagolysosomes finally resolve their phagocytic cargo of cell corpses, cell debris, and pathogens. While studying the phago-
cytic clearance of non-apoptotic polar bodies in C. elegans, we previously discovered that phagolysosomes tubulate into small
vesicles to facilitate corpse clearance within 1.5 hours. Here, we show that phagolysosome vesiculation depends on amino acid
export by the solute transporter SLC-36.1 and the activation of TORC1. We demonstrate that downstream of TORC1, BLOC-1-re-
lated complex (BORC) is de-repressed by Ragulator through the BORC subunit BLOS-7. In addition, the BORC subunit SAM-4
is needed continuously to recruit the small GTPase ARL-8 to the phagolysosome for tubulation. We find that disrupting the
regulated GTP-GDP cycle of ARL-8 reduces tubulation by kinesin-1, delays corpse clearance, and mislocalizes ARL-8 away from
lysosomes. We also demonstrate that mammalian phagocytes use BORC to promote phagolysosomal degradation, confirming
the conserved importance of TOR and BORC. Finally, we show that HOPS is required after tubulation for the rapid degradation
of cargo in small phagolysosomal vesicles, suggesting that additional rounds of lysosome fusion occur. Thus, by observing single
phagolysosomes over time, we identified the molecular pathway regulating phagolysosome vesiculation that promotes efficient
resolution of phagocytosed cargos.

203A  DRP-1 mediates microvillar effacement induced by Enterohemorrhagic Escherichia coli Cheng-Rung Huang?, Ting-
Chiao Chen?, Chang-Shi ChenInstitute of Biochemistry and Molecular Biology, National Cheng Kung University, 2National
Cheng Kung University

Enterohemorrhagic E. coli (EHEC) induces the characteristic «attaching and effacing» (A/E) lesion that results from actin
cytoskeletal remodeling. Compared with the mechanism of EHEC-induced microvillar attachment, which has been thoroughly
investigated over the past several decades, the underlying mechanism of EHEC-induced effacement of intestinal microvilli
remained largely unknown. Our previous study showed that a signaling pathway involving mitotic cyclin-dependent kinase 1
(CDK-1) and diaphanous-related formin 1 (CYK-1) confers EHEC-induced microvillar effacement in Caenorhabditis elegans. Here
we revealed that Dynamin-related protein 1 (DRP-1), a key regulator of mitochondria fission and a substrate of CDK-1, is required
for EHEC-induced microvillar effacement in C. elegans. Furthermore, we demonstrated that DRP-1 involves in the CDK-1-formin
signaling pathway to regulate EHEC-induced actin (ACT-5) redistribution. Taken together, our results support the notion that the
CDK-1-DRP-1-formin signaling axis is necessary for EHEC-induced microvillar effacement, and mitochondrial dynamics may play
arole.

204A  Changes in nucleolar architecture and biological functions during C. elegans aging Laeya Baldini, Steph WeberMcgill
university

The nucleolus is the most prominent organelle in the nucleus of eukaryotic cells. It coordinates the biogenesis of ribosomes.
Recent progress has revealed the nucleolus to be a multilayered condensate formed through phase separation. This description
offers new and unexpected insights into the biophysical rules governing its compartmentalization. However, how the architec-
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ture and biophysical properties of the nucleolus dictate its function, and whether these change throughout an organism’s life
cycle, remains poorly understood. Thus, our research focuses on studying changes in the architecture and activity of the nu-
cleolus during C. elegans aging. We use confocal microscopy and quantitative image analysis to monitor changes in nucleolar
architecture throughout adulthood. Preliminary results demonstrate that the nucleolus exhibits rearrangement from a core-
shell architecture to inverted cap during aging, disrupting the ordered layers thought to be critical for coordination of ribosome
biogenesis. Moreover, RNA fluorescence in situ hybridization shows that this change is associated with a decrease in pre-rRNA
synthesis. The nucleolus may progressively adapt and play other critical functions to cope with the physiological challenges that
arise during the aging process. One hallmark of aging is the loss of protein homeostasis. Since the nucleolus has been shown to
prevent protein aggregation during heat shock, we hypothesize that the nucleolus acts as a storage compartment for nuclear
protein aggregates to protect cells from proteotoxicity during aging. Our next steps will be to evaluate protein aggregation by
immunofluorescence. In addition, we aim to characterize the different stages of nuclear protein aggregation during aging by
guantitative imaging and to monitor its reversibility by FRAP. Ultimately, we aim to determine whether the nucleolus exerts
a protective effect on organism by reducing protein aggregation toxicity. We will study the impact of nucleolar architecture
changes on the worm’s physiological state by measuring lifespan and functional declines.

205A Identification of new apoptosis regulators in C. elegans Nadin Memar'?, Afroza Aman'?, Ralf Schnabel®, Anton Gart-
nert?Institute for Basic Science - Center for Genomic Integrity, 2UNIST, 3Institut fir Genetik, TU Braunschweig

Apoptosis, the major form of programmed cell death, is important for the development of multi-cellular organisms. Defects in
its regulation and execution have been implicated in a wide variety of diseases such as autoimmune diseases or cancer. Genetic
analyses in C. elegans led to the isolation of apoptosis genes, and the elucidation of a conserved core apoptosis pathway needed
during somatic development, and in the germ cells, where apoptosis is also induced by DNA damaging agents, and meiotic
recombination failure. Even though many details of the apoptotic pathway have been worked out, its regulation is still not
fully understood. Previous genetic screens were based on the isolation of apoptosis mutants that are viable under laboratory
conditions.

We take advantage of a collection of temperature sensitive (ts) embryonic lethal mutants, to identify new regulators of pro-
grammed cell death that were missed in previous genetic screens because they are not only important for programmed cell
death but also essential for embryonic development. We performed a secondary screen of the ts mutant collection from the
Schnabel laboratory using semi-automated 4D microscopy to generate recording of the entire embryonic development which
can be subsequently used to dissect the cell death pattern in these mutants with the software SIMI°BioCell. Using this approach,
we were able to isolate a new candidate, ced-x(t3481ts). This mutant exhibit excessive apoptosis during embryogenesis and
in the germline, a phenotype also observed in a mutant carrying a loss-of-function mutation in the anti-apoptotic ced-9/BCL2
gene. Backcrossed ced-x(t3481ts) complements a ced-9 loss of function allele, and sequencing of the ced-9 locus in the ced-
x(t3481ts) mutant did not reveal any mutation. These results suggest that ced-x(t3481ts) is a second locus besides ced-9 that
protects somatic and germ cells from apoptotic death.

206A  Regulation of centriole number by the microtubule remodeling factor SSNA-1 Jason Pfister!, Lorenzo Agostini?, Na-
oko Mizuno?, Kevin O’Connell**NIDDK, NIH, 2NHLBI, NIH

The centrosome functions as the primary microtubule-organizing center (MTOC) of the cell and plays important roles in cilio-
genesis and assembly of the mitotic spindle. It is composed of an orthogonally oriented pair of barrel-shaped structures known
as centrioles surrounded by a dense proteinaceous matrix called the pericentriolar material (PCM). In mitotic cells, centrioles
duplicate once per cell cycle in a process that is highly regulated to insure proper centriole number. Improper duplication,
resulting in either too few or too many centrioles, disrupts spindle structure and cilia function. Indeed, abnormal centriole
number has been linked to cancers, primary microcephaly, and a variety of ciliopathies. Work in C. elegans has identified a core
group of conserved proteins essential for centriole biogenesis; among these is the master regulatory kinase ZYG-1, a homolog
of Plk4. Here we report our molecular and genetic analysis of the C. elegans protein SSNA-1, whose human ortholog has been
shown to function in neuronal branching and microtubule remodeling. In vitro studies demonstrate that, like its vertebrate
counterparts, worm SSNA-1 forms high-order oligomers that are essential for its function and can bind and branch microtubules.
Using CRISPR-mediated genome editing, we have deleted the ssna-1 gene and find that this results in a significant decline of
embryonic viability and the formation of multipolar spindles. While our analysis indicates that the loss of SSNA-1 results in
centriole overduplication, we find that ssna-1 and zyg-1 genetically and physically interact in complex manner suggesting that
SSNA-1 plays both positive and negative roles in centriole assembly. In particular, we find that loss of SSNA-1 alters centriolar
composition such that centrioles have less ZYG-1 at a time when overduplication is occurring. Finally, we have localized SSNA-1
in the embryo and find that during the first cell cycle SSNA-1 is restricted to centrioles; however, during the subsequent divisions,
SSNA-1 also localizes to novel satellite-like structures that surround the PCM.

207A  The nucleoporin NPP-14 is required for co-clustering of nuclear pores and P granules in the C. elegans germ-
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line Laura L Thomas, Geraldine L SeydouxMolecular Biology and Genetics, HHMI / Johns Hopkins University School of Medicine

P granules are germline-specific condensates that enrich small RNA pathway components, including Argonautes. In the pachy-
tene region of the germline, P granules are perinuclear and overlay clusters of nuclear pores (Sheth et al, 2010, Development).
This organization has been proposed to facilitate surveillance of nascent germline transcripts by the small RNA machinery in P
granules.

We have identified the non-essential nucleoporin NPP-14, a conserved cytoplasmic filament component, as playing a key role
in P granule/nuclear pore co-clustering. In npp-14 mutants, nuclear pores appear more uniformly distributed across the nuclear
envelope, resembling the distribution typically seen in somatic nuclei. P granule coverage of nuclei is uneven and no longer
correlated with nuclear pores. In addition, P granules in npp-14 mutants are often detected in the rachis (the shared cytoplasm
in the pachytene region). Interestingly, we observed a similar phenotype in mutants deficient for MIP-1, a recently identified P
granule protein (Cipriani et al, 2021, elLife; Price et al, 2021, elLife).

Our observations suggest that clustering of P granules and nuclear pores is interdependent and requires both nuclear pore and
P granule components. We are currently using the npp-14 mutant to investigate the function of P granule coverage of nuclear
pore complexes in the germline.

208A  Cortical actomyosin flow driven polarization, what goes with the flow and why? Zeno Messi?, Rukshala lllukkumbu-
ra'2, Nisha Hirani?, Nathan Goehring!!Polarity and Patterning Networks Lab, The Francis Crick Institute, *Leica Microsystems

Akey requirement for polarized cellsis an ability to pattern the localization and activity of molecules along the polarity axis. This can
be achieved through a variety of mechanisms including reaction-diffusion-like processes or localized protein production. In many
cases, molecules are polarized by active transport. One such transport mechanism is cortical actomyosin flow (CAF) as seen during
the polarization of the C. elegans zygote. CAF segregates a set of conserved membrane-associated proteins, the PAR proteins (PAR-
3, PAR-6, PKC-3), into the nascent anterior, breaking symmetry, allowing a second set of complementary PAR proteins (PAR-1, PAR-
2 and LGL-1) to associate with the posterior membrane. A key question is how segregation by CAF is rendered selective to allow
differential segregation along the polarity axis. To address this question, we leverage advantages provided by C. elegans zygote, in-
cluding genome-engineering tools, a well understood polarity network, reproducible polarization geometry, and ease of imaging.
First, we focus on the context of PAR polarity. Recent data indicate that segregation of anterior PAR proteins is linked to
oligomerization of the scaffold protein PAR-3. We therefore address what features render PAR-3 uniquely sensitive to seg-
regation by CAF. We aim to distinguish between several models for segregation, including differential coupling to the ac-
tin cortex, differential membrane association, positive feedback, and the role of PAR-3 oligomerization. Second, we ex-
plore the landscape of molecules transported by CAF. We will assess diffusion, membrane association, and advection of
diverse molecules in the C. elegans zygote, including both endogenous and synthetic molecules (engineered with tunable
features, e.g. membrane affinity, oligomeric state, and/or actin binding). Thus, we will assess how kinetic behaviours de-
fine the efficiency of segregation, to what degree advection is a universal feature of membrane/cortex associated mol-
ecules in this system, and, extending this analysis to other cell types, whether these characteristics are context dependent.
Our work will provide insight into how the PAR polarity network engages CAF to enable its polarization, and into the landscape
and biophysical features of molecules transported by CAF. Thus, we will establish the system design principles that govern how
CAF shapes molecular distributions in cells and tissues.

209A PAM-1 interacts with the cell-cycle machinery to regulate meiosis and mitosis in C. elegans Aidan Durkan?, Sophie
Lear?, Sarah Bell*, Annalise Koup?, Molly Jud?, Bruce Bowerman?, Rebecca Lyczak®'Biology, Ursinus College, 2University of Ore-
gon, 3Biology, Ursinus Col

Puromycin-sensitive aminopeptidases are implicated in cell-cycle regulation in many species. PAM-1, the C. elegans homolog of
this metalloprotease, is needed for timely meiotic exit and polarization of the anterior-posterior axis. PAM-1 interacts with WEE-
1.3 in polarity establishment and oocyte maturation. WEE-1.3 is a kinase that negatively regulates the cyclin-dependent kinase,
CDK-1, suggesting that PAM-1 may work with key cell-cycle machinery. Here we have examined the role of PAM-1 in meiosis
and mitosis in both pam-1 mutants and suppressed strains. In pam-1 mutant embryos, delays are observed during meiosis Il
and mitosis, as well as defects in sister chromatid separation. We compared these phenotypes in strains carrying different pam-
1 suppressors, spam-2 and spam-3. In both suppressed strains, there were improvements in both meiosis and mitosis, showing
that these suppressors may regulate M phase. In our previous work, we determined that spam-2 is a missense mutation in wee-
1.3 that does not seriously compromise its function. While we are still working to confirm the causative spam-3 mutation, we
have evidence that the strain contains a missense mutation in cdc-25.1. CDC-25.1 is the activating phosphatase that removes
inhibitory phosphates added by WEE-1.3 to CDK-1. To further explore the interaction between PAM-1 and CDC-25.1, we inacti-
vated cdc-25.1 with RNAi in pam-1 and pam-1; spam-3 strains. We found that inactivation of cdc-25.1 eliminated the suppres-
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sion of pam-1 normally observed in pam-1; spam-3 strains, suggesting that CDC-25.1 is necessary for the suppression. We are
currently exploring this interaction further by crossing pam-1 and pam-1; spam-3 strains with loss-of-function and gain-of-func-
tion cdc-25.1 mutants. Our study suggests that PAM-1 may act to regulate the activity of CDK-1 during meiosis and mitosis.

210A A primary microcephaly-associated sas-6 mutation perturbs centriole duplication and ciliogenesis in Caenorhabditis
elegans Mary Bergwell', Amy Smith?, Ellie Smith3, Carter Dierlam* Ramon Duran*, Erin Haastrup*, Rebekah Napier-Jameson®,
Rory Seidel*, William Potter®, Adam Norris®, Jyoti lyer**Oklahoma Medical Research Foundation, 2Pfizer Inc., 3Technische Univer-
sitat Kaiserslautern, “University of Tulsa, >Southern Methodist University

A previous study identified a missense mutation within the human SASS6 gene to be associated with the incidence of primary
microcephaly (MCPH) in a Pakistani family. However, the consequences of this mutation have never been investigated in the
context of a multicellular eukaryotic animal model. Further, the effect of this mutation on ciliogenesis is yet to be determined. In
our study, we used CRISPR/Cas9 genome editing to re-create the MCPH-associated sas-6(L69T) mutation in the nematode Caenor-
habditis elegans. Our studies indicate that the sas-6(L69T) mutation affects ciliogenesis more severely than centriole duplication.
Specifically, our studies reveal that centriole duplication is only mildly defective in sas-6(L69T) mutant worms. As a conse-
quence, C. elegans carrying the sas-6(L69T) mutation do not exhibit any defects in brood size or embryonic viability. However,
interestingly, introducing the sas-6(L69T) mutation into a temperature-sensitive zyg-1(it25) strain that is partially compromised
for centriole duplication, causes an increased failure of centriole duplication, thereby leading to a robust increase in embryonic
lethality. Ciliogenesis defects have been previously linked with the incidence of MCPH. Strikingly, analysis of ciliogenesis in
worms carrying the MCPH-associated sas-6(L69T) mutation revealed that C. elegans phasmid cilia are significantly shorter in
the sas-6(L69T) mutant wormes, indicating that ciliogenesis is perturbed in the presence of this mutation. Further, C. elegans car-
rying the sas-6(L69T) mutation also exhibit dendritic defects and defects in chemotaxis towards butanone. Since sas-6 is an
essential gene, most mutations in sas-6 yield sterility or embryonic lethality, thereby making it difficult to dissect the role of
SAS-6 in cilia assembly and maintenance. Through our studies, we have identified a pathologically relevant sas-6 allele that more
selectively perturbs ciliogenesis. Therefore, in the future, this allele could serve as a novel tool to further probe the mechanism
by which SAS-6 regulates ciliogenesis.

211A A model for striated muscle disorders caused by variants of human laminA Ellen Gregory?, Shilpi Kalra®, Trisha Brock?,
Gisele Bonne?, GW Gant Luxton?, Christopher Hopkins?, Daniel Starr'*MCB, UC Davis, 2InVivo Biosystems, 3Institut de Myologie

Striated muscle laminopathies caused by missense mutations in the nuclear lamin gene LMNA are characterized by cardiac
dysfunction and often skeletal muscle defects. Attempts to predict which LMNA variants are pathogenic and to understand their
physiological effects lags behind variant discovery. We used C. elegans as a model by introducing pathogenic human LMNA variants
and variants of unknown significance at conserved residues within the Imn-1 gene. Severe missense variants lead to reduced fer-
tility and/or motility in C. elegans. Nuclear morphology defects were also evident in the hypodermal nuclei of many lamin variant
strains, indicating a loss of nuclear envelope integrity. Phenotypic severity varied within the two classes of striated muscle mis-
sense mutations, but overall, variants associated with both skeletal and cardiac muscle defects in humans lead to more severe
phenotypes in our model than variants predicted to disrupt cardiac function alone. We also identified a separation of function
allele, Imn-1(R204W), that exhibited normal viability and swimming behavior but had a severe nuclear migration defect. Thus,
we established C. elegans models that can be used as avatars for human laminopathies and characterized human LMNA variants
that lend new insight into lamin function during nuclear migration in normal development.

212A  APC/C™*1js controlled at several levels in the germline David Puerta®?, Sara Rivera-Martin?, Jose Perez-Martin?3In-
stituto de Biomedicina de Valencia (CSIC), Instituto de Biologia Funcional y Genomica (CSIC), 3Instituto de Biomedicina de
Valencia CSIC

The Anaphase Promoting Complex/Cyclosome (APC/C) is a significant ubiquitin ligase in cell cycle regulation and differentiation.
APC/C targets many proteins using its co-activators Cdc20 and Cdh1 (FZR-1 in C. elegans). We have discovered that in C. elegans,
APC/C*1promotes the degradation of MES-4 once the germline stem cells (GSC) enter the meiotic program. Since MES-4 is part
of histone methylation complexes required to maintain GSC stemness, we believe these proteins’ APC/C™*! mediated degrada-
tion is required for the correct mitosis/meiosis transition.

Interestingly, along the distal part of the germline, where MES-4 is enriched, the APC/C**!complex was also present, indicating
that its activity should be controlled somehow. We have tried to describe which elements were involved in the apparent repres-
sion of the APC/C™*complex in the mitotic region of the gonad.

We have found that at least two mechanisms cooperate to down-regulate APC/C*#1complex. On one side, the co-activator FZR-1
is kept low by the concourse of FBF proteins. In addition, the activity of the CDK complex down-regulates the activity of the APC/
C*1complex.
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In this communication, we will also describe how the Notch pathway, which maintains the stemness of GSCin C. elegans, impacts
these two negative controls of the activity of APC/CF"1,

213A RG/RGG repeats in the C. elegans homologs of Nucleolin and GAR1 contribute to sub-nucleolar phase
separation Emily L Spaulding, Alexis M Feidler, Lio A Cook, Dustin L UpdikeMount Desert Island Biological Laboratory

The intrinsically disordered RG/RGG repeat domain is found in several nucleolar and P-granule proteins, but how it influenc-
es their phase separation into biomolecular condensates is unclear. We survey all RG/RGG repeats in C. elegans and uncover
nucleolar and P-granule-specific RG/RGGmotifs. An uncharacterized protein, KO7H8.10, contains the longest nucleolar-like RG/
RGG domain in C. elegans. Domain and sequence similarity, as well as nucleolar localization, reveals KO7H8.10 (NUCL-1) to be
the homolog of Nucleolin, a protein conserved across animals, plants, and fungi, but previously thought to be absent in nema-
todes. Deleting the RG/RGG repeats within endogenous NUCL-1 and a second nucleolar protein, GARR-1 (GAR1), demonstrates
these domains are dispensable for nucleolar accumulation. Instead, their RG/RGG repeats contribute to the phase separation of
proteins into nucleolar subcompartments. Despite this common RG/RGG repeat function, only removal of the GARR-1 RG/RGG
domain affects worm fertility and development, decoupling precise sub-nucleolar structure from nucleolar function.

214A  Genome-wide synthetic lethality RNAI screen identifies genes essential for survival in response to the loss of
the lem-3 or six-1 nucleases in C. elegans. Stephane Rolland®?, Hajung Yun?, Luthfiyyah Mutsnaini'?, Taekyung Kim?, Anton
Gartner*#Institute for Basic Science - Center for Genomic Integrity, 2UNIST, *Pusan National Univerisity

Faithful chromosome segregation requires that all DNA bridges that physically link chromatids are removed before the comple-
tion of cell division. These bridges can originate from persistent recombination intermediate, local under-replication or chro-
mosome entanglement and are processed by the conserved BTR complex in S-phase, the SLX-1/MUS-81 nucleases in G2 and
the GEN-1 nuclease in late anaphase. Despite these redundant mechanisms, some bridges commonly persist in late mitosis.
We have previously identified in C. elegans the conserved midbody-tethered nuclease LEM-3/Anklel as part of a ‘last chance’
mechanism that processes these persistent DNA bridges just before the cell divides (Hong et al, 2018a (PMID: 29463814)). We
have also previously shown that the combination of lem-3 and slx-1 mutations causes synthetic lethality (Hong et al, 2018b
(PMID: 29879106)). This provided us with an inroad for a synthetic lethality genetic screen to identify genes that act with lem-
3 and/or six-1 to process persistent DNA bridges. Candidates might also include genes that affect meiotic recombination or genes
whose depletion leads to cryptic defects in DNA repair and DNA metabolism, which are only visible in lem-3 and/or six-1 mutant
background. Using a COPAS Biosorter, we have so far screened 50% of the Vidal RNAI library (~¥6000 clones) and identified 164
primary candidates. Among the confirmed candidates, we found two genes coding for histone H4 variants and one gene coding
for a histone H3 variant, which caused synthetic lethality specifically with the lem-3 mutant.

We hypothesize that these synthetic defects are due to cryptic defects in DNA replication, fork stalling, or replication restart and
that lethality in double mutants is due to a failure to process branched DNA molecules leading to excessive DNA bridge forma-
tion. We also expect to find genes directly required for LEM-3 regulation.

215A  Epithelia delimits glial apical polarity against mechanical shear to maintain glia-neuron - architecture Cecilia G
Martin?, James S Bent?, Aakanksha Singhvi*:Medical Scientist Training Program, University of Washington, 2Basic Sciences, Fred
Hutchinson Cancer Center, 3Basic Sciences Division, Fred Hutchinson Cancer Center

Foranorganto maintain properarchitecture and function, its different component cell-types must coordinate their cell-shapes with
eachotherthroughlife. Whilecell-intrinsicdevelopmentalmechanismsdrivinghomotypiccell-cellcoordinationare known, how het-
erotypiccellscollectivelyregulate cell-shapeisless-clear. Wereportthat, inasense-organ, epithelial cellsdelimitand maintain polar-
itydomains of contactingglia, and thereby, associated neuron shapesthroughoutlife. We uncoveramolecular pathway wherein epi-
thelia-to-gliasignaling dictates sense-organarchitecture through animallife,and reportstriking heterogeneity intheseinteractions.

Briefly, Hsp co-chaperone UNC-23/BAG2 keeps epithelial apical domains from deforming with animal movement. These defects
appearinadultanimals and are progressive with age. Epithelial apical domains stretch aberrantly and progressively in adult unc-23
mutant animals, which in an FGFR-dependent manner, dislocates glial apical cytoskeleton proteins SMA-1/BH-Spectrin and actin.
This alters glial apical polarity and cell shape, and concomitantly, associated neuron-ending shape. Notably, epithelial UNC-23 acts
temporally at a developmental critical period to maintain glia-neuron shape in adults, and spatially within a defined anatomical
zone to only affect head glia. Lastly, intervention in either epithelia, glia or neuron ameliorate or phenocopy unc-23 neural defects.

Epi/endothelia resist mechanical stress and contact glia-neuron units across central/peripheral nervous systems and species,

and all components of the identified molecular pathway are conserved and disease-relevant. Thus, we posit that analogous
epithelia-glia mechanobiological coupling may broadly regulate glia-neuron shapes through animal life.
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216A Intentionally left blank

217A  Coordinating the Seam Cytoskeleton & Matrix: How the Worm Forms Alae Trevor Barker, Meera SundaramGenetics,
University of Pennsylvania

All exposed epithelial surfaces are lined by a lipid and glycoprotein-rich apical extracellular matrix (aECM). Some aECMs form
hardened acellular structures like Drosophila denticles, C. elegans alae, and fish scales, but the mechanisms by which these
acellular structures are shaped remain poorly understood.

Alae are ridges found in the lateral cuticle of L1s, dauers, and adult C. elegans. Our lab, in conjunction with Alison Frand (UCLA)
and Ken Nguyen and David Hall (Albert Einstein College of Medicine), recently found that actin within the L4 seam cytoskeleton
is used to pattern the overlying “pre-cuticle” matrix into regions of adhesion vs. delamination (Katz, Barker et al 2022). These
differing regions are what lead to the peaks vs. valleys of the forming adult alae, respectively. The seam cytoskeleton includes
longitudinal actin filament bundles (AFBs), and the seam aECM shows complimentary patterns. We hypothesize that an un-
known set of proteins control the assembly of these AFBs, anchor them to the apical plasma membrane, and connect them to
the matrix to cause delamination.

| recently discovered roles for VAB-10 (or spectraplakin) and the spectrin family proteins SPC-1, SMA-1, & UNC-70 in alae shap-
ing. All of these proteins have domains that bind actin, that bind to the apical plasma membrane, and/or that connect to various
other cytoskeletal factors. VAB-10A & VAB-10B appear immediately between the medial seam AFBs, and spectrins show several
complementary patterns to medial and junctional AFBs. Furthermore, mutants & RNAi experiments for spectrins and VAB-10
have revealed alae defects. | am currently testing epistatic relationships to better understand the hierarchy among the involved
proteins. This will elucidate their potential roles in organizing seam AFBs and transmitting information to the matrix to ultimately
shape the alae.

218A  “Mirror-image symmetry” in centrosome migration during serial cell divisions in C. elegans mid-stage
embryo Takefumi Negishi, Hitoshi SawaNational Institute of Genetics

Proper orientation of cell division axis is critical for development and stem cell maintenance. To achieve this, control of centro-
some (or spindle pole) dynamics and establishment of cellular polarity are essential. In typical cell divisions, centrosomes mi-
grate symmetrically after duplication to become spindle poles. In some stem cells including Drosophila male germ stem cells and
neuroblasts, one of the duplicated centrosomes is anchored to the plasma membrane with migration of the other centrosome
to the opposite side (asymmetric migration) resulting in oriented cell divisions. Such asymmetric behaviour of centrosomes has
not been reported in C. elegans.

This study focuses on serial mitotic division along the anterior-posterior (A-P) axis in mid-stage C. elegans embryos. Intriguingly,
we found that the centrosomes showed the asymmetric migration as in stem cell divisions. But unlike those divisions, the
asymmetry was observed in the opposite orientation between sister cells. At the end of telophase in the previous division along
the A-P axis, the centrosome reached the plasma membrane on the anterior and posterior sides of the anterior and posterior
daughter cells, respectively, and then anchored to the plasma membrane. During the subsequent division cycle, one of the
duplicated centrosomes stayed near the anchored location while the other migrated to the opposite direction, resulting in
“mirror-image symmetry“ in the migration pattern of the centrosome between the sister cells. Eventually, both sister cells form
the spindle along the anterior-posterior axis. This mechanism is likely to be suitable for the regulation of the division axis during
serial mitotic divisions in developing embryos.

Additionally, we found that double knockdown of DSH-2 and MIG-5 homologs of Dishevelled, a key component of the Wnt sig-
naling pathway disrupted the division orientation. These proteins are localized to the posterior side of the cells. We are analyzing
their roles in mirror-image symmetry of centrosome migration.

219A  Contractile ring mechanosensation and its RhoA-dependent tuning during early embryogenesis Christina Hsu,
Gaganpreet Sangha, Wayne Fan, Joey Zheng, Kenji SugiokaDepartment of Zoology, University of British Columbia

The contractile ring regulates the physical partitioning of dividing cells, but its closure is often asymmetric and oriented along
the body axis in animal tissues. The asymmetric ring closure plays important roles in morphogenesis because its disruption
leads to abnormal tissue integrity and reduced cytokinesis robustness (Maddox et al., 2007; Morais-de-Sa and Sunkel, 2013).
Although pioneering studies have reported several regulators, such as ANI-1/anillin, and theories explaining asymmetric closure,
the mechanochemical regulations of the contractile ring remain unclear. Here, we report that intracellular and intercellular
mechanical stress regulate asymmetric ring closure, and that RhoA activity tunes contractile ring mechanosensitivity. Using
high-resolution 4D imaging and quantitative analysis, we found that ring closure velocity and time lag of furrowing onsets be-
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tween the leading and lagging cortex determine the peak ring eccentricity in the zygote P_ cell. Next, we sought to understand
the mechanism of time lag generation. Our analysis of cortical myosin movement showed that the slower, lagging cell cortex
experiences circumferential-axis compression first, followed by the ring-directed cortical compression. At the leading cell cortex,
however, ring-directed cortical flow and compression were observed immediately. Using the act-2(or295ts) mutant, which
exhibits ectopic cortical contractility, we found that non-ring-directed cortical compression delays ring-directed cortical flow
and locally suppresses the cortex ingression. The ring-directed cortical flow is the key factor because its artificial inhibition
by adhesive beads also induces asymmetric ring closure in symmetrically dividing cells. Our genetic and quantitative analysis
suggests that the previously reported positive feedback loop among ring-directed cortical flow, myosin enrichment, and ring
constriction (Khaliulin et al., 2018) is the mechanosensitive engine driving asymmetric ring closure. The mechanosensitive
engine is inhibited by ectopic RhoA activity, as in ani-1(RNAi), and is rescued by the mutation of RhoA activator NOP-1. This
rule applies to asymmetric ring closure in both the P and the two-cell stage AB cell, which rely on intracellular and intercellular
mechanical stress to suppress ring-directed cortical flow, respectively. This study demonstrates the novel mechanical regulation
of the contractile ring and paves the way to dissect cytokinesis regulation in later embryogenesis.

220A  Extracellular vesicle budding and fertility are regulated by distinct levels of TAT-5 lipid flippase activity and con-
served domains of the Dopey protein PAD-1 Lauren Pitts?, Alexander Nguyen?, Julia Frondoni?, Katharina B Beer?, Ann M
Wehman'#Biological Sciences, University of Denver, 2Rudolf Virchow Center, University of Wirzburg

The P4-ATPase TAT-5 acts as a lipid flippase to maintain phosphatidylethanolamine (PE) asymmetry in the plasma membrane and
reduce extracellular vesicle (EV) release from the surface of C. elegans cells. TAT-5 is also required for embryonic development
and both male and female fertility, but how different levels of flippase activity regulate these processes was unclear. An associat-
ed protein, PAD-1, shares essential roles in PE asymmetry, EV release, morphogenesis, and fertility with TAT-5. However, instead
of being positioned to move lipids like the multi-pass transmembrane protein TAT-5, PAD-1 is a large cytosolic protein with poorly
understood domains, making it unclear how PAD-1 could regulate PE asymmetry in the plasma membrane.

Previous studies on a mammalian P4-ATPase showed that mutations in the DGET motif in the Actuator domain can lead to a
3-fold (D to T) to complete (E to Q) loss in lipid transport (Coleman et al., PNAS 2012). Therefore, we generated similar muta-
tions in the DGET motif of TAT-5. We discovered that tat-5(E246Q)mutants were sterile, while tat-5(D244T) mutants produced
embryos that arrested during development. Using degron-based reporters, we found that EV release was increased in tat-
5(D244T) mutant embryos and that phagocytosis was also disrupted. These data suggest that a low level of flippase activity
can support fertility, while a higher level of flippase activity is required to inhibit EV release, allow phagocytosis, and carry out
embryonic development.

PAD-1 has a conserved N-terminal Dopey domain and a C-terminal leucine zipper-like domain, whose mammalian homologs
have been shown to bind to kinesinl and lipid membranes (Mahajan et al., Nat Comm 2019). We discovered that both the con-
served N-terminal EWAD motif and C-terminal leucine zippers are required for fertility and to inhibit EV release from the plasma
membrane. We predict that these domains could interact with TAT-5 to regulate its flippase activity and plan to test this. As hu-
man TAT-5 and PAD-1 homologs are associated with developmental disorders, it is important to determine how these proteins
regulate each other to function in diverse cellular processes.

This work was funded in part by DFG WE5719/2-1.

221A  Meisosomes, folded membrane platforms, link the epidermis to the apical extracellular matrix Nathalie PujolICIML,
Aix-Marseille Univ, CNRS, INSERM, Turing Centre for Living systems

Apical extracellular matrices (aECMs) form a physical barrier to the environment. In C. elegans, the epidermal aECM, the cuticle,
is composed mainly of different types of collagen, associated in circumferential ridges separated by furrows. We have shown that
changes in the structure of the aECM, specifically in mutants lacking furrows, can mimic physical injury and natural fungal infec-
tion by activating an immune response characterized by the induction of antimicrobial peptides in the epidermis’2. In parallel,
we have shown that tissue repair is coordinated with this innate response, and involves myosin-independent actin ring closure
guided by the microtubule-tip protein EB1 in the epidermis®.

To understand further the communication between the aECM and the epidermis, we have characterised epidermal membrane
stacks that are found specifically in cuticle-lined epithelia in the worm, that we term ‘meisosomes,’ in reference to eisosomes in
yeast. Ultrastructural analyses revealed that these stacks are composed of several parallel folds of the epidermal plasma mem-
brane, alternately filled with cuticle. In the main epidermal syncytium (hyp7), meisosomes are only present in the lateral and
dorso/ventral ridges, in a distinct and complementary pattern to hemidesmosomes, which are found above the 4 quadrants of
bodywall muscles. In all six furrow-less Dpy mutants, namely dpy-2, dpy-3, dpy-7, dpy-8, dpy-9 & dpy-10, we observed that meis-
osomes are fragmented and that the normal intimate connection between the epidermis and the cuticle is lost, specifically at
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the lateral and dorso/ventral ridges, where there are no hemidesmosomes. We propose that just as hemidesmosomes connect
the epidermis above the muscles to the cuticle, meisosomes connect the lateral epidermis to it. Moreover, furrow mutants pres-
ent marked modifications of the cortical cytoskeleton before moulting and the biomechanical properties of their skin revealed
by Atomic force microscopy, in addition to the constitutive damage response in the epidermis mentioned above. As meisosomes
co-localise to macrodomains enriched in phosphatidylinositol (4,5) bisphosphate (revealed by PLC-16-PH probe), they could
conceivably act, like eisosomes, as signalling platforms, to relay tensile information from the aECM to the underlying epidermis,
as part of an integrated stress response to damage®.

'Dodd W. et al. Genetics (2018). doi: 10.1534/genetics.118.300827
2Pujol N. et al. PLoS Pathog (2008). doi: 10.1371/journal.ppat.1000105
3Taffoni C. et al. Elife (2020). doi: 10.7554/eLife.45047

“Aggad D., Brouilly N., Omi S., Essmann CL., Dehapiot B., Savage-Dunn C., Richard F., Cazevieille C., Politi K., Hall DH., Pujol R.,
Pujol N.. Elife in press. doi: 10.7554/eLife.75906

222A  Regulated endoplasmic reticulum remodeling inhibits ectopic RNP condensates in oocytes Jennifer A Schisa,
Mohamed T Elaswad, Mingze Gao, Nicholas Trombley, Cora Zoet, Christya Haddad, Chloe Munderloh, Corrin Hays, Grace
Thomas, Neeke Busette, Ashley D>Amour, Lauren RupeCentral Michigan University

Infertility is a significant issue among women due to poor oocyte quality; however, the regulation of oocyte quality remains
poorly understood. Our long-term goal is to determine if the dysregulation of RNA binding protein (RBP) phase transitions con-
tributes to infertility. We are currently focused on dissecting the regulatory pathways that modulate RBP phase transitions during
oogenesis. We have identified Extracellular Signal-Regulated Kinase (ERK) as a key inhibitor of condensation of multiple RBPs
in maturing oocytes. In meiotically arrested oocytes, activated ERK is not detected, and condensation of several RBPs including
the KH-domain MEX-3 protein occurs. Similarly, depletion of mpk-1(ERK) in maturing oocytes leads to ectopic condensation of
several RBPs. To identify the mechanism by which ERK inhibits condensation, we are testing if the phosphorylation of MEX-3 by
ERK inhibits MEX-3 phase separation. In parallel, we are testing if ERK phosphorylates subunits of the CCT chaperonin, a second
inhibitor of ectopic MEX-3 condensation which contains consensus ERK docking domains. Because obligate substrates of the CCT
chaperonin include actin and tubulin, we asked if cct condensation phenotypes are mediated by either cytoskeleton system. To
date, we have detected ectopic MEX-3 and CAR-1 granules after depletion of act-4, suggesting the role of CCT may be indepen-
dent of folding the RBPs themselves. Actin regulates the endoplasmic reticulum in multiple developmental contexts; therefore,
we next examined the effects of depleting mpk-1, cct, and act-4 on remodeling of the ER in maturing oocytes. In all three cases,
the ER became significantly remodeled, consistent with the possibility that ectopic condensation of RBPs occurs due to ER
remodeling, a model supported by studies showing membrane surfaces can control condensate assembly in diverse processes.
For example, the ER contacts Processing-bodies and stress granules, and ER shape can affect the biogenesis of P-bodies. We
are now testing if ectopic MEX-3 condensates in oocytes are tethered to the ER, and will ask if the translational capacity of the
ER drives condensation of RBPs in oocytes. Ultimately, we hope to unravel the complex regulation of RBP condensation during
oogenesis and the effects of regulated RBP condensation on oocyte quality.

223A  Intestinal depletion of cdc-25.2 increases germ cell apoptosis through mitochondrial oxidative stress Mijin Lee,
Hyemin Min, Yhong-Hee ShimDepartment of Bioscience and Biotechnology, Konkuk University

Cell division cycle 25 (CDC25) phosphatases control cell division during developmental processes by removing inhibitory phos-
phates from the cyclin-dependent kinase. In the previous study, we reported that expression of cdc-25.2 is germline-enriched
at the adult stage to promote oocyte maturation. However, cdc-25.2 is also expressed in a variety of somatic tissues at the post-
developmental stage, suggesting its non-canonical role in the soma. Here, we investigated a role of cdc-25.2 in the soma at the
adult stage and its association with germ cell development. We first analyzed the loss-of-function cdc-25.2(g52) mutant and
found that the level of germ cell apoptosis (GCA) was increased CEP-1 and CED-13-dependently but not EGL-1. Interestingly, cdc-
25.2 RNAi in DCL569 (germline-specific RNAi) or in NL3511 (soma-biased RNAI) increased the level of GCA, suggesting that
somatic CDC-25.2 non-autonomously regulates GCA. To confirm soma-to-germ line interaction in this process we performed
intestine-specific cdc-25.2 RNAi and examined GCA because the intestine is known to be a major signaling organ. Intestine-spe-
cific cdc-25.2 RNAi indeed increased the level of GCA, induced intestinal leakage and mitochondrial oxidative stress, which were
suppressed by an antioxidant, N-acetyl-L-cysteine (NAC) treatment, suggesting that mitochondrial oxidative stress causes intes-
tinal leakage and GCA. Furthermore, the increased level of GCA was significantly suppressed by intestinal overexpression of cdc-
25.2 in cdc-25.2(g52) mutants. Therefore, these findings indicate that CDC-25.2 in the intestine controls intestinal integrity and
GCA by modulating mitochondrial oxidative stress. In addition, the level of p-PMK-1 was significantly increased in the intestinal
cells by intestine-specific cdc-25.2 RNAI, which was also suppressed by NAC treatment. Our results suggest that mitochondrial
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oxidative stress induced by the intestine-specific cdc-25.2 RNAI activates PMK-1 in the intestine, and increases the level of GCA.
Based on these findings, CDC-25.2 in the intestine non-autonomously regulates GCA by controlling mitochondrial oxidative
stress through intestinal PMK-1 activity. This study was supported by NRF2021R1A2C1011658.

224A  Caffeine intake reduces reproductive capacity through germ cell proliferation, apoptosis and autophagy by regulat-
ing vitellogenesis in C. elegans Juhae Kim, Hyemin Min, Mijin Lee, Yhong-Hee ShimDepartment of Bioscience and Biotechnol-
ogy, Konkuk University

Caffeine (1,3,7-trimethylxanthine) is one of the most widely consumed bioactive molecule in the world. Studies have shown that
caffeine intake has both beneficial and adverse effects on C. elegans development and aging. In our previous study, we have
shown that maternal caffeine intake reduces fertility and oocyte quality by decreasing the level of vitellogenin in the intestine. In
this study, we further evaluated effects of caffeine intake on reproduction. We found that caffeine-fed-hermaphrodites showed
a reduced number of germ cells with decreased number of PH-3-postive cells in the distal region of gonad, and the increased
number of PGL-1-absent germ cells with co-localized LGG-1 foci and CED-1::GFP-positive germ cells in the pachytene region
of gonad. These results suggest that caffeine intake reduced germ cell proliferation (GCP) and increased the level of germ cell
apoptosis (GCA). The increased level of GCA by caffeine intake was further elevated by UV treatment, indicating that caffeine-
induced GCA was independent of DNA damage pathway. We also confirmed that caffeine-induced apoptosis was independent
of cep-1, a regulatory gene for DNA damage-induced apoptosis, and mRNA levels of its downstream genes, egl-1 and ced-13 were
not altered. Considering that caffeine intake reduces vitellogenesis, we performed RNAi depletion of vitellogenin gene 2 (vit-2),
and found that GCA was significantly increased. These findings suggest that caffeine intake reduces reproductive capacity by
decreasing GCP and increasing GCA and autophagic activity in the germ line through reduction in vitellogenesis in the intestine
during germ cell development. This study was supported by NRF2021R1A2C1011658.

225A  Nuclear Vesicle Release During Neuronal Extrusion Events Rebecca J Androwski, Barth D. Grant, Monica DriscollMo-
lecular Biology and Biochemistry, Rutgers University

Accumulation and aggregation of cellular material is a hallmark of many diseases associated with aging, most notable of which
is Alzheimer’s disease. A growing body of work describes the effects of Alzheimer’s disease on the neuronal nucleus and on the
genome. Alzheimer’s disease brains show an accumulation of nuclear localized proteins, elevated DNA fragmentation, and a
higher prevalence of oxidative DNA damage compared to non-disease controls. Taken together, emerging data emphasize the
nucleus as an area of critical attention for Alzheimer’s disease research. Mechanisms of nuclear quality control, especially under
stress or with age, however, remain poorly understood.

C. elegans provides a unique in vivo perspective on mechanisms of neuronal waste disposal. Previously the Driscoll Lab de-
scribed a unique capacity of C. elegans adult neurons to remove deleterious cell contents by extruding a strikingly large (~5um)
vesicle, called an exopher. Recent work increasingly supports an exopher-like mechanism for removing damaged and aggregat-
ing material that may be conserved across C. elegans, rodent, and human models. Exopher-like structures have been observed
in human brains, with elevated numbers in brains of Alzheimer’s disease samples. Furthermore, work in C. elegans suggests
that the exopher serves a neuroprotective role; such that neuronal function is better maintained as the animals age when they
produced an early exopher.

Unexpectedly, the touch neuron nuclei produce vesicles that coincide with exopher production, first appearing on day one of
adulthood. These nuclear vesicles (NVs) initially remain attached to the nucleus by a tunneling nanotube-like structure but are
contained within the exopher compartment and are finally extruded from the neuron for eventual degradation as a sub-com-
partment in the exopher. The NV does not include the nucleolus or the nuclear pore reporter NPP-12, but is surrounded by the
nuclear inner membrane protein EMR-1. DAPI staining confirms that 53% of NVs contain DNA and EM serial sections show NV
cargo similar in appearance to the condensed heterochromatin of the nucleus. Taken together our data describe a novel degra-
dative cargo and demonstrate a potential mechanism through which nuclear contents are regulated in postmitotic, long-lived
neurons.

Ongoing NV projects explore how the nucleus maintains proteostasis, copes with age-related DNA damage, and responds to
pathologically relevant nuclear aggregation models.

226A NanoBRET in C. elegans — a novel technique to illuminate protein trafficking Victoria E GroR?, Miron Gershkovich?,
Anette Kaiser?, Torsten Schoneberg?, Simone Promel*!Institute of Cell Biology, Heinrich Heine University Dusseldorf, 2Institute
of Biochemistry, Leipzig University, 3Rudolf Schonheimer Institute of Biochemistry, Leipzig University

The investigation of proteins, especially their interactions and trafficking, is of great interest for understanding general molecu-
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lar processes and complex cellular functions. Excellent methods are established to study these aspects in vitro. However, they
are mostly not applicable to in vivo settings, although these reflect the protein behavior in its natural environment. One of the
available tools is bioluminescence resonance energy transfer (BRET), which is based on the close proximity of a luciferase that
catalyzes a light-emitting reaction a fluorophore that is excited by the light. When both are fused to proteins and these interact,
luciferase and fluorophore get into proximity and fluorescence can be detected. Here, we established NanoBRET in Caenorhab-
ditis elegans to monitor protein-protein interactions and protein trafficking in vivo and in real-time. NanoBRET uses the small
engineered Nanoluciferase, which is brighter than other luciferases.

First, we generated the basis for BRET in C. elegans by testing uptake and distribution of different luciferase substrates in the
tissue for stable luminescence levels over a reasonable time span. For BRET establishment, we chose two different receptors
as test proteins, NPR11 and LAT-1, and their known interaction partners, which are peptides. Both receptors have different ex-
pression patterns and functions in the nematode. They were endogenously expressed coupled to the Nanoluciferase and then
investigated on the ability to generate a BRET signal with their fluorescent ligands. Our results show that BRET can be used to
detect protein interactions, but the suitability strongly depends on the interaction of interest.

Furthermore, besides protein-protein interactions, BRET is also used for monitoring subcellular localization and trafficking of
proteins. Therefore, we used CAAX::GFP, a well-characterized biomarker for labeling cell membranes to show a ligand-induced
internalization of NPR-11, supposedly towards endosomes, and re-cycling back to the plasma membrane in real-time.

With the use of BRET in C. elegans, now a tool is available that allows for the study of distinct ligand-protein and protein-protein
interactions as well as protein trafficking in an entire organism in real-time helping to understand protein behavior in their nat-
ural environment.

227A  Identifying substrates of aPKC in the worm early embryo to elaborate anterior PAR protein network interactions lolo
Squires, Josana Rodriguez, Aaron Brooks, John PackerNewcastle University

Identifying substrates of aPKC in the early embryo to elaborate anterior PAR protein network interactions

All metazoan cells must create asymmetries in cellular components (such as protein, RNA, structures). This requires evolution-
arily conserved groups of proteins, known as PAR proteins, which form domains at the cell cortex to establish asymmetry by
signalling downstream. The signalling roles is performed by kinase members of each group.

An important kinase of the PAR proteins is atypical protein kinase C (aPKC). Understanding aPKC’s role in cellular asymmetry is
essential for understanding biological processes including cell migration, tissue homeostasis, and during development. Addition-
ally, dysregulation of aPKC has been associated with several diseases, including cancer, neurological disorders, and cardiovascu-
lar disease. Therefore increasing our knowledge of pathways this kinase regulates is vital. To understand aPKC further, we use
the worm one-cell embryo as our model system.

The first division of the C.elegans embryo is asymmetric; this requires forming an anterior and posterior domain along the
long axis of the embryo. The primary signaling component of the anterior domain is the kinase, aPKC. Our lab has found that
an anterior active domain of aPKC requires its interaction with two complexes: one is responsible for aPKC’s localization (the
localization complex) and the other to activate aPKC (the activation complex). Intriguingly, aPKC'’s kinase activity is required
for these interactions. Due to the kinase dependency of these interactions, we hypothesize that they require a substrate or
interactor of aPKC, which we will identify.

We employed a comprehensive phosphoproteomic comparison between aPKC-inhibited and control embryos to determine aP-
KC’s substrates. This approach revealed 159 genes that contained potential aPKC phosphosites. Through bioinformatic scoring of
these genes according to: their GO term, aPKC motif match and fold change in phosphorylation, the 159 genes were narrowed
down to 60 genes. To confirm these 60 shortlisted candidates have roles in the one-cell embryo, an RNAi screen was undertaken
which identified 22 with early embryo phenotypes. Phosphomimetic and non-phosphorylatable mutants for these genes have
been generated using CRISPR-Cas9. We will analyze these mutants for alterations to aPKC'’s interaction with the localization and
activation complexes.

| will present the analyses of phosphomimetic and non-phosphorylatable mutants from these putative aPKC targets. This should
identify mechanisms responsible for the dynamic exchange between the localization and activation complexes, which is key for
the polarization of the embryo. Also, | will reveal aPKC substrates governing other aspects of polarity and embryonic develop-
ment, providing a rich resource for future study.

228B  The nuclear cargo adaptor KASH protein UNC-83 regulates the choice of dynein vs. kinesin-1 motor activity to move
nuclei in opposite directions during development Selin Gimusderelioglu?, Kyoko Chiba?, Ellen Gregory?, Natalie Sahabandu?,
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Shinsuke Niwa?, Richard McKenney!, GW Gant Luxton?, Daniel A Starr!*UC Davis, 2Frontier Research Institute for Interdisciplin-
ary Sciences

Nuclear movements driven by dynein and kinesin are important for many developmental events. Like most cargo, nuclei are
simultaneously bound to both dynein and kinesin, resulting in their bi-directional movement along a microtubule with a net di-
rectionality towards one end. How nuclei bias their direction is poorly understood. We address this problem by studying bidirec-
tional nuclear movement during C. elegans hypodermal development. In this model, the outer nuclear membrane KASH protein
UNC-83 serves as a cargo adaptor to recruit both dynein and kinesin-1 to nuclei. While dynein is the major force producer for lar-
val P-cell nuclear migration, kinesin-1 drives nuclear migration toward plus ends of microtubules in embryonic hypodermal pre-
cursors. It is unknown how UNC-83 regulates the choice of motors at different times in development. We hypothesize that the
net directionality of nuclear movement in C. elegans is determined by the developmentally regulated expression of alternative
isoforms of UNC-83. Mutations affecting the long UNC-83a/b isoform disrupts dynein-dependent movements during larval P-cell
nuclear migration, while disrupting all isoforms affects both nuclear migrations. We found that residues 58-233 specific to the
long UNC-83a/b isoform were necessary for dynein-dependent nuclear migration. Moreover, we found that a line expressing the
long isoform under control of the short isoform’s promoter disrupted nuclear migration in embryonic hypodermal precursors,
indicating that the UNC-83a/b-specific domain was sufficient to disrupt kinesin-1 mediated nuclear migration. We then tested if
the short isoform UNC-83c directly activates C. elegans kinesin-1 motor activity on microtubules using single molecule TIRF mi-
croscopy assays. The presence of UNC-83c increased kinesin-1 binding to microtubules and stimulated processive movements.
In contrast, UNC-83a/b did neither. These results support our current model where UNC-83c directly activates kinesin-1 to move
nuclei in embryonic hypodermal precursors, while UNC-83a/b counteracts UNC-83c’s ability to activate kinesin-1, causing dynein
to become the dominant motor during larval P-cell nuclear migration. This work is an important step towards understanding how
nuclei coordinate bidirectional microtubule-dependent transport during development.

229B  Nuclei migrate through constricted spaces during hypodermal P-cell development using multiple mechanisms Jamie
Ho!, Leslie Guerrero?, Ellen Gregory?, Linda Ma?, Diana Libuda?, GW Gant Luxton?, Daniel A Starr'*UC Davis, Univ Oregon

Nuclear deformability is the limiting step for cell migration through narrow constrictions such as those in immune cell intrava-
sation and cancer metastasis. The mechanisms that facilitate nuclear movement through narrow spaces are unclear. We estab-
lished a model in the hypodermis of L1 C. elegans where P-cell nuclei migrate through a narrow constriction as a normal part of
development. We previously showed that, linker of the nucleoskeleton and cytoskeleton (LINC) complexes recruit dynein, to the
nuclear envelope to move nuclei toward the minus ends of microtubules. We hypothesized that new players could be identified
that work parallel to the LINC complex through genetic screens. Here we report the identification of new proteins that func-
tion in P-cell nuclear migration. We identified five proteins that are thought to be involved in the regulation of actin networks.
CGEF-1, a predicted CDC-42 guanine nucleotide exchange factor (GEF), and FLN-2, a divergent filamin, were both identified as
enhancers of the nuclear migration defect in LINC complex mutants. Furthermore, knockdown of CDC-42, ARX-3 of the ARP2/3
complex, or non-muscle myosin-2 NMY-2 using the auxin-inducible degradation system leads to a P-cell nuclear migration de-
fect, indicating that actin networks are necessary for nuclear migration. In addition to actin-based pathways, we identified a
heterochromatin-mediated pathway. CEC-4 is an inner nuclear membrane protein that tethers H3K9 methylated chromatin to
the inner nuclear envelope and is therefore predicted to affect the ability of the nucleus to deform. Mutations in cec-4 or in
methyltransferases met-2 and set-25 synergize with mutations in the CDC-42/CGEF-1 pathway and LINC mutants. In our model,
three mechanisms work together to ensure P-cell nuclei can migrate through a constricted space: 1) LINC complexes recruit
dynein to the nuclear envelope to move nuclei toward minus ends of microtubules; 2) CDC-42-regulated actin networks help de-
form nuclei; and 3) heterochromatin at the periphery of the nucleus provides structural support for migrating nuclei. This work
reveals novel mechanistic insights into the fundamental process of confined cell migration during development with implications
for human diseases, including cancer.

230B  Microtubule glutamylation: required for cold tolerance and male mating, dispensable for centrosome func-
tion Jessica Lee?!, Bhumi Shah?, Daniel Chawla?, Nina Peel?*TCNJ, 2Biology, TCNJ

Glutamylation, the covalent attachment of glutamic acid to tubulin in the polymerized microtubule, is enriched on long-lived
microtubules. It is thought to contribute to centriole stability, cilia motility and axon function. Glutamylation of the microtubules
is catalyzed by a family of tubulin tyrosine ligase like (TTLL) enzymes. To investigate the function of tubulin glutamylation we
have generated a tt/l-4(tm3310); ttll-11(tm4059); ttll-15(tm3871) ttll-5(tm3360) ttll-9(tm3889) ‘quint’ mutant that lacks all five C.
elegans glutamylating enzymes. Glutamylation is undetectable in this quint mutant and the adult males show mating defects,
likely due to impaired cilia function. Hermaphrodites do not, however, present a Dyf phenotype suggesting that amphid and
phasmid cilia remain intact in the absence of glutamylation. Thus worm cilia show differential requirements for glutamylation.
Although in other organisms glutamylation is enriched on centriolar microtubules, we cannot detect centriolar glutamylation in
the worm. Moreover the localization of centriole markers ZYG-1, SPD-2 and SAS-4 is normal in the quint mutant and the centro-
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some organizes a fully functional spindle. Our data therefore suggest that in C. elegans microtubule glutamylation is not essential
for centriole stability or centrosome function. Interestingly, we find that the quint mutant shows enhanced colchicine and cold-
sensitivity, suggesting that microtubule stability in inclement conditions is altered by the loss of glutamylation.

231B  LINC complexes at the nuclear envelope regulate organelle positioning by modulating cytoplasmic macromolecular
crowding Hongyan Hao?, Xiangyi Ding?, Patrick Alinaya?, Shilpi Kalra?, Liam Holt?, GW Gant Luxton?, Daniel A Starr'*UC Da-
vis, 2New York University School of Medicine

Macromolecular crowding influences biochemical reaction rates and the biophysical properties of intracellular environments.
Crowding is modulated in individual cultured cells by regulating ribosome concentrations. However, the mechanisms that reg-
ulate molecular crowding in multicellular in vivo contexts remain largely unexplored. We hypothesized that the linker of nucle-
oskeleton and cytoskeleton (LINC) complex is required to maintain cytoplasmic macromolecular crowding in vivo. LINC com-
plexes consist of the KASH protein ANC-1 at the outer nuclear membrane and the SUN protein UNC-84 in the inner nuclear
membrane. Deletions in the large spectrin-like domains of ANC-1 cause significant organelle positioning defects, where organ-
elles appear completely unanchored and move freely throughout the cytoplasm. As anc-1 mutant animals bend, hypodermal
nuclei, ER, lipid droplets, and mitochondria “slosh” around the cytoplasm. To explore the biophysical properties of in vivo tissues,
we used a novel tool, genetically encoded multimeric nanoparticles (GEMs), to perform tissue-specific single-particle tracking
nanorheology experiments in the developing worm. GEMs are homomultimeric scaffolds fused to a green fluorescent protein
that self-assemble into bright, stable particles 40 nm in diameter that can be imaged and tracked on a 10-20 ms time scale. We
engineered C. elegans strains stably expressing cytoplasmic 40 nm GEMs under the control of tissue-specific promoters in the hy-
podermis, intestine, and neurons. The effective GEM diffusion coefficients were significantly increased in anc-1, unc-84, or Imn-
1 mutant intestinal and hypodermal cells, suggesting that LINC complexes are required to maintain the biophysical properties of
the cytoplasm. Ribosomes are a major contributor to macromolecular crowding. Interestingly, we found that ANC-1 is required
for the homogeneous distribution of ribosomes in vivo. Furthermore, two ribosome components, RPS-15 and RPS-18, were
necessary for hypodermal nuclear positioning. Collectively, these results establish a role for the LINC complex and ribosomes in
controlling the mesoscale biophysical properties of the cytoplasm in vivo across several different tissues. This is the most com-
plete description of macromolecular crowding and its physiological implications in a multicellular context to date.

232B  Optimized dimerization of PAR-2 via its RING domain underlies cooperative membrane recruitment, plasma mem-
brane selectivity, and feedback-driven cell polarization Tom Bland?, Nisha Hirani?, David Briggs!, Neil McDonald?, David Zwick-
er?, Nathan W Goehring!!Francis Crick Institute, 2Max Planck Institute for Dynamics and Self-Organization

The behavior of cell polarity networks are defined by the quantitative features of their constituent feedback circuits. These
circuits must be appropriately tuned to create networks that not only robustly and stably polarize but remain responsive to
dynamically changing cellular states and/or spatial cues that arise during development. Using the PAR polarity network as a
model, we uncover a key role for the N-terminal RING domain of the polarity protein PAR-2 in mediating positive feedback via
dimerization. Combining theory and experiment, we find that dimerization affinity is optimized to achieve dynamic, selective,
and cooperative recruitment of PAR-2 to the plasma membrane during polarization. Consistent with this model both reducing
or enhancing dimerization compromises polarization. Strikingly, increasing dimer affinity stabilizes membrane binding, which
somewhat paradoxically leads to reduced PAR-2 loading onto the posterior plasma membrane during symmetry-breaking due
to kinetic trapping of dimeric PAR-2 on internal membranes. Thus, our data reveal a key role for a dynamically oligomeric RING
domain in optimizing interaction energies to support a robust and responsive cell polarity network.

233B  Characterization of a putative C. elegans ortholog of the ERAD protein, Valosin-containing Protein-interacting
Membrane Protein (VIMP) Caroline L Dahlberg?, Tessa Marks?, Anna Byquist?, Lars Ellgaard?, Alina Dhalla®*'Biology, Western
Washington University, 2University of Copenhagen, 3Antelope Valley College

The ER-associated Degradation machinery consists of large protein complexes whose makeup can change depending on the
stress level of the ER. The Valosin-containing Protein-interacting Membrane Protein (VIMP, SelenoS) is a member of the ERAD
machinery that can interact directly with the adaptor protein, p97, which shuttles misfolded proteins to the proteasome for
degradation. Despite VIMP’s central position in ERAD protein complexes, its precise roles in ERAD and cellular stress responses
are still unclear. VIMP levels increase during ER stress, and some studies suggest that cells that lack VIMP have reduced response
to ER stress, as measured by the induction of Unfolded Protein Response (UPR) genes including xbp1 and hspa5 (BiP). In C. ele-
gans, a putative ortholog to VIMP is the gene F26F4.9. F26F4.9 has high sequence homology with mammalian VIMP except for
at its C-terminus, where it contains a glutaredoxin domain instead of the unstructured selenocysteine-containing domain. We
used the ER stress reporter transgene, Phsp-4::GFP to determine if F26F4.9 is required for regulating hsp-4 during an ER stress
response. We find that a genetic deletion in F26F4.9 (tm2433) reduces the activation of Phsp-4::GFP that usually occurs when
animals are treated with the ER stress inducing drug, Tunicamycin, or when animals are lacking other ERAD machinery. This is
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particularly striking in animals with reduced HSP-4 (BiP) expression. RNAi against hsp-4 dramatically increases the activity of GFP
expressed under the hsp-4 promoter. However, in RNAi-fed animals, the loss of F26F4.9 reduces the high Phsp-4::GFP expression
by 50%. Our current work is addressing the mechanisms by which F26F4.9 may work within the ERAD machinery to regulate
gene transcription as part of the unfolded protein response.

234B  Autophagy in meiotic fidelity and genome integrity in the C. elegans germline Kaitlin Kosinski!, Marilina Raices?,
Judith Yanowitz3, Alicia Melendez*'Biology, Queens College/City University of NY, 2Department of OB/GYN/RS, University of
Plttsburgh, 3Department of Obstetrics, Gynecology and Reproductive Sciences, University of Plttsburgh, *Biology, Queens Col-
lege, City University of NY

Autophagy is a conserved cellular recycling process crucial for homeostasis. In this multistep process, cellular material destined
for degradation is enclosed in the autophagosome, a double membrane-bound organelle that fuses with the lysosome for deg-
radation. Reproduction is an energetically expensive process for living organisms, and the decision for an organism to invest in its
offspring or survival thus requires the communication between the conditions in the environment and the germ line. Autophagy
provides a potential mechanism for signaling to the germline that environmental conditions require diverting resources for indi-
vidual survival rather than reproduction. Although typically upregulated in response to cellular stress conditions, basal levels of
autophagy can also function as a quality control mechanism that serves to maintain cellular homeostasis in response to develop-
mental and environmental cues. The role of autophagy in cellular homeostasis is well documented, but its function in the main-
tenance of genomic stability in the germline remains unclear. We recently described roles for BEC-1, the C. elegans ortholog of
mammalian BEC-1/BECN1, and several other autophagy genes in germline stem cell homeostasis (Ames et al., 2017). Specifically,
we found that BEC-1, as well as ATG-18 (in mammals, WIPI1/2), ATG-16.2 (ATG16L) and ATG-7 (ATG7), are required for the late
larval expansion of germline stem cell progenitors during development. We have also reported a role for BEC-1 in the DNA dam-
age response (DDR) to UV, where it exhibits crosstalk with CEP-1, the C. elegans ortholog of p53 (Hoffman et al., 2014). CEP-1 is
well known for its roles in promoting genomic integrity through the DDR, including cell cycle control, apoptosis, and DNA repair.
CEP-1 also acts in meiosis, in the double-strand break formation and suppressing nonhomologous end-joining (NHEJ), to ensure
the high fidelity repair of double-strand breaks (DSBs) by the error-free homologous recombination (HR) pathway (Mateo et
al., 2016). We are now investigating the mechanism(s) by which BEC-1 and autophagy genes promote DNA damage repair in
germline development. Our current work seeks to elucidate which tissues require autophagy to regulate meiosis and germline
proliferation and at which step of meiosis autophagy genes are required to regulate the DNA damage response during germline
development.

235B  Identifying new proteins that facilitate the incorporation of autophagosomes to phagosomes that contain apoptotic
cells in C. elegans Zheng Zhou?, Omar Pena-Ramos?, Lucia Chiao?'Baylor Col Med, 2Baylor College of Med

Autophagosomes are double-membrane intracellular vesicles that degrade protein aggregates, intracellular organelles, and
other cellular components. During the development of the nematode Caenorhabditis elegans, many somatic and germ cells
undergo apoptosis. These cells are engulfed and degraded by their neighboring cells. We discovered a novel role of autophago-
somes in facilitating the degradation of apoptotic cells using a real-time imaging technique. Specifically, the double-membrane
autophagosomes in engulfing cells are recruited to the surfaces of phagosomes containing apoptotic cells and subsequently fuse
to phagosomes, allowing the inner vesicle to enter the phagosomal lumen. Blocking the incorporation of autophagosomes to
phagosomes delays degradation. As our autophagosome-phagosome incorporation assay is capable of identifying the distinct
autophagosome-phagosome recruitment and fusion defects, we performed a candidate gene screen for mutants defective in
either the recruitment of autophagosomes on phagosomal surfaces or the fusion of autophagosomes to phagosomes. We have
identified multiple RAB GTPases that play differential roles in the recruitment and fusion of autophagosomes to phagosomes.
We have also identified other proteins with novel roles in the autophagosome-phagosome incorporation. This work will reveal
the unique molecular mechanisms that drive the incorporation of double-membrane vesicles to single-membrane organelles
and further elucidate how apoptotic cells are efficiently cleared from animal bodies.

236B  WormAtlas: New Chapters, New Data, New Worms Nathan E Schroeder?, Laura A Herndon?, Cathy A Wolkow?,
Zeynep F Altun?, David H Hall*!University of lllinois at Urbana-Champaign, 2Albert Einstein College of Medicine

The well-characterized anatomy of C. elegans has propelled its use as a model organism. Initially characterized through extensive
light and electron microscopy (EM) observations, these data continue to provide insight into C. elegans biology. The Center for C.
elegans Anatomy is a hub for the presentation and interpretation of anatomical data through the WormAtlas and Wormimage
websites. WormAtlas comprises multiple resources designed to assist users in understanding the structure of C. elegans and,
ultimately, in interpreting their own anatomical data. During the past year, WormAtlas and Wormlmage logged over 264,000
pageviews from 42,737 users. Users came from 172 countries, with the U.S. having the largest user base, followed by China and
India. The WormAtlas handbook chapters include tissue-specific descriptions of C. elegans anatomy. Originally, focused on the
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adult hermaphrodite and male, we have expanded our handbooks on dauer anatomy and structural changes that occur during
aging. During the past year, new chapters were written on muscle and the reproductive system in aging C. elegans. We have
also begun extending our coverage of anatomy beyond C. elegans by recruiting members of the nematode research community
to contribute chapters on Pristionchus pacificus and the human parasitic nematode Strongyloides stercoralis. In addition to our
collection of physical EM archives of C. elegans, mostly now available in digital form on WormlImage, we have begun retrieving
archival EM data sets of other nematode species. These additional data sets include approximately 50,000 negatives and prints
that are being digitized and annotated for future inclusion on Wormimage. We have recently partnered with the NIH-funded
BossDB image repository to host datasets used for the “Mind of the Worm” (White et al., 1986). To ensure the long-term via-
bility of WormaAtlas, the Hall and Schroeder labs are now working together to develop new tools and features. Together, we are
co-hosting a workshop at this meeting on advances in EM techniques. Over the next year much of the physical archives will be
transferred to the University of lllinois where they will remain accessible to the research community.

237B  Array Tomography facilitates ultrastructural data acquisition and analysis of C. elegans samples Irina KolotuevEM
facility, FBM, Université De Lausanne

Electron Microscopy (EM) is a powerful research tool extensively used in discoveries in C. elegans since the beginning of the
field. Methods such as classical transmission EM, scanning EM-based volume methods, correlative light and electron microsco-
py, and immunoelectron labeling provide such invaluable information. Despite technological advancements, the potential of EM
to address questions related to the C. elegans ultrastructure is not fully exploited. The reason is frequently that EM procedures
are perceived as exceptionally complicated and time-consuming tasks requiring lengthy training. Given that many modern meth-
ods in biology are similarly complex and require specialized training, this view on its own is no longer valid.

Array Tomography (AT) is a relatively recent addition to the EM toolkit, offering a versatile technique that uses scanning EM
to obtain transmission EM-like images. Most EM sample preparation methods are compatible with AT. Sample sections are
transferred on a glass slide or a piece of silicon wafer, and observed in a scanning EM. Navigating the microscope chamber and
screening the samples to localize the region of interest is more straightforward than the same procedure in the transmission EM.
As the acquisition of serial sections and the subsequent alignment of the information in the 3D volume is easy to perform man-
ually or semi-automatically, the importance of sectioning orientation is no longer crucial. In addition, the same sections can be
analyzed using different immunolabeling procedures coupled to the ultrastructure data, making the correlation of information
very accessible. AT combines the potential of different EM techniques to address any question that requires x-y resolution up to
~2 nm, making it a valuable tool for cell and developmental biology studies.

Many fields extensively use AT, but C. elegans is particularly suited for producing rapid results. In addition, the samples can be
re-imaged after the first acquisition, as many times as necessary, using different acquisition conditions. | will present the image
acquisition and image analysis strategies | employed in several recent studies. They include different embryonic and larval stages
and various organs and body systems. The results can be analyzed with or without image segmentation while providing statis-
tically significant sampling numbers. Volume datasets can be subsequently used by the entire C. elegans community on its own
or as a reference for other studies.

238B  Ubiquitin modification in regulating endosome maturation Mei Ding, Yue Miaolnstitute of Genetics and
Developmental Biology, Chinese Academy of Sciences

The endosomal system constitutes a network of progressively maturing vesicles which are required for the degradation of mem-
brane proteins and ionic channels. In the classical endocytic pathway, delivery of the endocytosed cargoes to lysosomes involves
an endosome maturation process, which is mainly controlled by endosome-specific Rab GTPases and phosphoinositides. The
maturation process from early endosomes to late endosomes is accompanied by an important switch in organelle identity mark-
er, from Rab5 to Rab7. A key player involved in Rab5/Rab7 conversion is the SAND-1/Mon1-CcZ1 complex. This complex interacts
with Rab5, PI(3)P, and Rab5 GEF Rabex5, causing dissociation of Rabex5 from the membrane, which probably terminates the
positive feedback loop of Rab5 activation and then promotes the recruitment and activation of Rab7 on endosomes. Here, we
utilized both C. elegans and mammalian cells and identified an ubiquitination related enzyme that reduces the level of GTP-
bound active Rab5 and enhances the endocytic recruitment of SAND-1 to promote endosome maturation. Together, our data
reveal a critical and direct role of ubiquitin modification in the endocytic trafficking process and have clear implications for the
therapeutic treatment of related human diseases.

239B  ATFS-1 dependent mitochondrial UPR is required for viability of Caenorhabditis elegans lacking mitochondrial thi-
oredoxin and glutathione reductases Marina Valenzuela-Villatoro?, David Guerrero-Gémez!, Eva Gdmez-Orte?, Juan Cabello?,
Antonio Miranda-Vizuete3Instituto de Biomedicina de Sevilla (IBIS), 2Centro para la Investigacion Biomédica de la Rioja (ClI-
BIR), 3Redox Homeostasis Laboratory, Instituto de Biomedicina de Sevilla (IBIS)
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Maintenance of redox homeostasis is essential for survival and, for this purpose, all eukaryotic organisms possess two major thi-
oredoxin and glutathione/glutaredoxin redox systems, one located in the cytoplasm and the other in the mitochondrial matrix.
While the cytosolic and mitochondrial thioredoxin reductases are encoded by different genes, the two isoforms of glutathione
reductase are encoded by the same gene that has two different translation start codons. We have previously shown that the two
cytoplasmic reductases TRXR-1 and GSR-1b have redundant functions in C. elegans molting, allowing the reduction of disulfide
bonds within the worm cuticle to be shed (PMID: 21199936).

To explore whether mitochondrial glutathione reductase GSR-1a and mitochondrial thioredoxin reductase TRXR-2 also have
redundant functions in C. elegans, our group has generated and characterized a double mutant gsr-1a; trxr-2. In contrast to the
respective gsr-1a and trxr-2 single mutants that have no overt phenotype, the double mutant gsr-1a; trxr-2 has smaller size, a
pale appearance and displays gonad migration defects. Consistently, gsr-1a; trxr-2 mutants have a longer egg-lay period, pro-
duce less oocytes and their sperm has reduced fertilization capacity.

An RNAseq analysis on the gsr-1a; trxr-2 double mutant versus wild type and single gsr-1a and trxr-2 single mutants identifies
a strong induction of a high number of genes related to a general defensive response, including genes involved in the immune
response against pathogen infection or xenobiotics detoxification, as well as a large number of genes related to sperm function.
Many of the genes induced in the double gsr-1a; trxr-2 mutant are regulated by ATFS-1, the main transcription factor regulating
mitochondrial UPR (UPR™™) and, in consonance, gsr-1a; trxr-2 animals strongly induce the hsp-6 transcriptional reporter, the
readout for UPR™®, Notably, a triple mutant gsr-1a; trxr-2; atfs-1 is lethal, demonstrating that the induction of the UPR™® is
essential for gsr-1a; trxr-2 animals viability. In contrast, other survival pathways like UPRER, mitochondrial to cytosolic stress re-
sponse (MCSR) or cytosolic heat shock response (CHSR) are only mildly disturbed in gsr-1a; trxr-2 double mutants.

We are currently evaluating other phenotypes associated to mitochondrial dysfunction and dysregulation of redox homeostasis
in gsr-1a; trxr-2 double mutants.

Fund: PID2021-122311NB-100

240B Determining caspase functional conservation in vivo Melissa Fee, Ginger Clark, Piya Ghose, Clay ClarkBiology,
University of Texas at Arlington

Caspases (cysteine-aspartic acid proteases) are an ancient group of aspartate-directed cysteine proteases. Caspases have evolved
from a common ancestor into two distinct subfamilies - initiator caspases and effector caspases. We sought to establish C. ele-
gans as an in vivo system for examining evolutionary changes in caspase activity and regulation. To this end we overexpressed
human caspase 3 in C. elegans touch neurons. Previous studies have shown that overexpressing C. elegans CED-3/caspase
causes death of ALM neurons. We find a similar trend with the overexpression of human caspase 3. However, in addition, we
find morphological defects of both the cell body and neurites. Future studies will include time-lapse studies, looking at a caspase
activity reporter, as well as testing ancestral caspases using our paradigm.

241B Investigating the role of Rab GTPase RAB-28 in extracellular vesicle biogenesis and glial uptake Malek Elsayyid,
Jessica E TanisBiological Sciences, University of Delaware

Secreted extracellular vesicles (EVs) are membrane-enclosed structures that transfer bioactive proteins, RNAs, and metabolites
to recipient cells. Released from most, if not all cell types, EVs play critical roles in physiological processes and pathological con-
ditions. In C. elegans, EVs are shed from primary cilia, specialized microtubule-based organelles that protrude from the dendritic
tips of sensory neurons, and are environmentally released through a cuticle pore. EVs can also bud from the periciliary mem-
brane of the ciliary base and be phagocytosed by surrounding glia®. Loss of the G-protein RAB-28 results in EV buildup within the
extracellular space between the cilia and surrounding glia, suggesting its function as an EV shedding regulator?. Release of EVs
containing the TRPP ion channel PKD-2 from the cilium distal tip is unaffected in the rab-28 mutant. However, we have shown
that male ciliated sensory neurons shed multiple different EV subpopulations, and that EVs containing the CLHM-1 ion channel
are non-distal tip derived®. RAB-28 may discriminately regulate biogenesis of specific EV subpopulations. Using Total Internal Re-
flection Fluorescence (TIRF) microscopy and Imaris spot detection, | found that the number of CLHM-1-containing EVs released
into the environment increased in rab-28 (gk1040) mutants. Thus, | hypothesize that the CLHM-1 EV subpopulation may accu-
mulate within the extracellular space in rab-28 mutants and could therefore be phagocytosed by the glia. | used spinning-disk
confocal microscopy to visualize tdTomato-tagged CLHM-1 expressed as a single copy transgene and observed colocalization of
neuron-derived CLHM-1::tdTomato with pmiR-228::GFP-labeled glial cells of the male tail sensilla. Currently, | am determining
the impact of the rab-28 mutation on CLHM-1 uptake by the glial cells. Characterizing mechanisms of EV biogenesis and the
consequential effects on target cells is imperative to understanding this mode of intercellular signaling.

1. Razzauti A and Laurent P. 2021. Ectocytosis prevents accumulation of ciliary cargo in C. elegans sensory neu-
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rons eLife 10:e67670.

2. Akella JS, Carter SP, Nguyen K, Tsiropoulou S, Moran AL, Silva M, Rizvi F, Kennedy BN, Hall DH, Barr MM, Blacque OE.
2020. Ciliary Rab28 and the BBSome negatively regulate extracellular vesicle shedding. eLife 9:e50580.

3. Clupper M, Gill R, Elsayyid M, Touroutine D, Caplan JL, and Tanis JE. 2022. Kinesin-Il motors differentially impact biogen-
esis of extracellular vesicle subpopulations shed from sensory cilia. iScience, 25:105262.

242B  Determining the function of chromosomal nuclear peripheral localization in nuclear envelope rupture repair and
cell cycle regulation Ling Jiang?, Karen Wing Yee Yuen?, Yu chung Tse3'school of biological science, The University of Hong
Kong, The University of Hong Kong, 3Southern University of Science and Technology

The nuclear envelope (NE) protects genetic materials against cytoplasmic enzymes and regulates the transportation between
the nucleus and cytosol in eukaryotes. The nuclear pore complexes (NPCs) can regulate chromosome architecture, genome
integrity, gene transcription, and cell division. Depletion of specific conserved nucleoporins, including NPP-3/NUP205, NPP-7/
NUP153, or NPP-13/NUP93, in C. elegans embryo cells, causes nuclear envelope rupture, and all condensed chromosomes to
localize to the nuclear periphery, which also occurs in the anoxia and quiescence.

Upon nuclear envelope rupture by NPP-3 depletion, BAF-1 (Barrier-to-Autointegration factor-1) is first recruited to the rupture
site which compacts chromatin and represses gene transcription. Then, LEM-2 and other repair proteins can accumulate at the
rupture site for sealing. We have determined that the periphery localization of condensed chromosomes in NPP-3 depletion
depends on BAF-1, centromere and kinetochore proteins, and spindle assembly checkpoint. We propose that such condensed
chromosomes at the nuclear periphery is a protective mechanism to prevent DNA damage and degradation by cytosolic nucle-
ase. In addition, NPP-3 depletion leads to an extended duration from nuclear envelope breakdown (NEBD) to anaphase onset.
This delay is lost in the double depletion of NPP-3 and MDF-1/MAD-1, which illustrates that NPP-3 depletion can activate the
spindle assembly checkpoint. Indeed, MDF-1 normally localizes to the nuclear envelope during prophase, but such localization is
lost after NPP-3 depletion, but it remains unknown whether this is related to the activation of the spindle assembly checkpoint.

In this study, we will determine how cells respond to nuclear rupture, how they repair it, and which checkpoints are activated to
protect the cells from damage. Furthermore, it also can provide a better understanding of the cellular pathology in diseases with
nuclear envelope instability and frequent ruptures, such as in laminopathies and cancers.

243B  CCM-3 Regulates USO-1 to Promote Seamless Tube Extension Ran Cheng!?, Bin Yu?, Brent Derry!'Development and
Stem Cell Biology, The Hospital for Sick Children, 2Molecular Genetics, University of Toronto

The excretory canal of C. elegans is an essential, single-celled tubular organ that forms an elongated “H” shape and runs the
entire length of the worm. Canal structure consists of an outer basal membrane, a cytoplasmic region containing organelles and
canicular vesicles, and an inner apical membrane that lines the lumen. The excretory canal is an excellent model for understanding
fundamental mechanisms of tubulogenesis, which is relevant to the vasculature of vertebrate organisms. Previous work from our
lab showed that the Cerebral Cavernous Malformations 3 (CCM-3) protein and its binding partner germinal center kinase 1 (GCK-
1) are required for canal extension and maintaining its integrity through the regulation of membrane trafficking and the actin
cytoskeleton, but how these processes are regulated remains obscure. To investigate this, we used a combinatorial approach that
involved datamining existing protein-protein interaction datasets to create a CCM-3 “interactome”, then screening it using RNAi
to look for canal truncations resembling those seen in ccm-3 mutants. This strategy identified the vesicle transport factor uso-
1, which is also genetically epistatic to ccm-3. Homozygous uso-1 deletion worms have strong excretory canal truncations with
cyst-like structures at the posterior tips. Specifically, uso-1 ablated worms have dilated canal lumens and probable accumulations
of canalicular vesicles in the cytoplasm, similar to those observed in homozygous ccm-3 deletion worms. Taken together, this
indicates that USO-1 plays an important role in maintaining excretory canal integrity downstream of CCM-3, and may be required
for membrane trafficking that drives canal extension and maintenance of its integrity. A similar protein-protein interaction exists
between human CCM3 and USO1, suggesting that this relationship is evolutionarily conserved. Human USO1 can be regulated
by phosphorylation and has important roles in ER-Golgi trafficking and Golgi biogenesis that we intend to investigate. Based on
these observations, we hypothesize that CCM-3 and GCK-1 regulate USO-1 to promote the ER/Golgi functions required for the
membrane trafficking necessary for maintaining excretory canal integrity. Future work will focus on determining whether USO-1
is directly regulated by CCM-3 and GCK-1 and whether it is required for the integrity of other biological tubes in the worm.

244B  Intracellular transport of organelles in C. elegans Anna GavrilovaFaculty of Biology, Medicine and Health, University
of Manchester

Intracellular transport is the movement of cargoes such as proteins and organelles inside a cell. As neurons are one the largest
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and most complex cells, the correct and efficient delivery of newly synthesized proteins from the cell body to distant locations
in axons or dendrites is vital for neuronal function. Disturbances in axonal transport are linked to nervous system disorders and
neurological diseases. Although much is known about how cellular vesicles are transported, predictive mathematical models
for their movement are lacking. We have chosen to study neuronal transport in the nematode worms, Caenorhabditis elegans,
which are convenient to maintain and image. We use a range of mutant strains of C. elegans: two kinesin light chain mutations
(klc-1(0k2609), klc-2(km11)) and kinesin heavy chain mutation (unc-116(rh24sb79)). Additionally, we have generated new
strains by performing crosses of the above strains with ida-1::gfp (BL5752) that has GFP-tagged dense core vesicles (DCVs) in
the ALA neuron to obtain new datasets of organelle movement. We found that the transport properties of DCVs as well as the
lifespan of our strains strongly depend on the mutations in kinesin light and heavy chains. Strikingly, the morphology of the
ALA neuron changed after the cross of ida-1::gfp and unc-116 which needs further investigation. We transformed all our videos
of the DCVs movement in different strains (more than 300 videos) into kymographs and tracked the particles using tracking
software. This enables us to obtain a range of information such as velocities, rates of changing directions, rest states and more.
Our experimental data shows that DCV movement in C. elegans is characterised by anomalous diffusion. Existing models of
subdiffusion do not account for properties such as velocities and rates of direction switches, and hence cannot be applied to
intracellular transport. Therefore, we want to build a persistent random walk model involving bidirectional movement with
stochastic rest states that describes intracellular anomalous diffusion. This novel model will be used to analyse the existing
data, and to predict the effects of minor changes in motor function, identified experimentally, on trafficking over long distanc-
es, such as in axons.

245B  The Spatial Organization of Sister Chromatids during Meiosis Antonia Hamrick, Ofer RogBiological Sciences,
University of Utah

Meiosis requires the parental chromosomes (homologs) exchange genetic information through the repair of DNA breaks, which
subsequently allow their correct segregation. Each homolog is comprised of two genetically identical sister chromatids that
could serve as the template. But, since sister-directed repair does not promote chromosome segregation, ensuring that the ho-
molog is preferentially utilized is essential for successful meiosis. How the cell distinguishes the homolog from the sister, despite
their near identity, remains a major mystery. When considering different models that account for the so-called ‘homolog bias’,
a major unknown is the spatial organization of the sisters relative to one another. We have recently developed a technique to
label individual sister chromatids using the nucleotide analog EdU, allowing us to describe the spatial organization of the sisters.
Surprisingly, we found that in a mutant strain where the parental X chromosomes fail to pair (him-8), the sisters comprising the
X chromosomes are differentiated from each other at the time of break repair. We will present our progress in measuring the
extent of sister differentiation in the physiological, four-sister configuration, as well as potential regulators of sister differentia-
tion, including the roles of meiotic progression, cohesins, and condensins. Understanding how the sisters are organized, and how
to perturb this organization, will enable testing specific models that account for homolog bias and for the regulation of genetic
exchanges. Furthermore, the mechanisms revealed by our work are likely to extend beyond meiosis, and impact the regulation
of somatic DNA repair, gene expression, and mitotic cell division.

246B  EGFR Signaling Promotes Efferocytosis in Caenorhabditis elegans Laura Filomena Comi?, Silvan Spiri?, Alex Hajnal*'De-
partment of Molecular Life Sciences, University of Zurich, 2Department of Molecular and Cell Biology, University of California,
Berkeley

The removal of cells undergoing apoptosis is a critical process in tissue homeostasis, development, and in the prevention of dis-
eases. Defects in apoptotic cells recognition and degradation (efferocytosis) are the leading cause of autoimmune diseases and
degenerative diseases. Therefore, it has been of major interest to study and further characterize genes involved in this process.

Pioneering work studying efferocytosis was done using the model organism Caenorhabditis elegans. In the C. elegans germline,
physiological germ cell death is used to regulate the number of germ cells that can exit the pachytene stage of meiotic prophase
| and enter oogenesis. After the CED-3 caspase has been activated, apoptotic germ cells expose “eat-me” signals. The dying germ
cells are then recognized and engulfed by the surrounding somatic sheath cells, which eliminate them through efferocytosis.

Using an endogenously GFP-tagged LET-23 EGFR reporter, we observed an enrichment of LET-23::GFP, which is expressed in the
sheath cells, around the apoptotic germ cell corpses. Furthermore, the EGFR ligand LIN-3 EGF is exposed at the cortex of apop-
totic germ cells, and LIN-3 depletion from the germline resulted in the persistence of germ cell corpses. Likewise, inactivation
of the egfr in the engulfing sheath cells using the FLP/FRT system caused an accumulation of germ cell corpses. Time-lapse and
reporter analysis indicated that the increased number of corpses after sheath cell-specific inactivation of egfr is the result of a
delay in corpse clearing due to a defect in early endosome fusion, rather than an increased rate in germ cell apoptosis.

Our findings suggest that EGF acts as an “eat-me” signal produced by the dying germ cells and recognized by the EGFR in the
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engulfing sheath cells. We are further investigating the role of the EGFR and its downstream signaling pathway in the engulfment
process and its interaction with other known “eat-me signals”. Additionally, we are conducting experiments manipulating EGFR
signaling in murine macrophages in vitro to investigate if we can translate our findings to mammalian systems.

Every day, billions of cells in our body undergo apoptosis. Efficient and accurate recognition and degradation of these cells is
essential for our health. It is important to study and gain further understanding of efferocytosis to be able to design drugs treat-
ments for these diseases and manipulate this process in a beneficial way.

247B  Substrate-specificity, and structure-function analysis of the conserved LEM-3/Anklel nuclease which ensures
faithful chromosome segregation Peter Geary'?, Junfang Song?, Ye Hong?, John Rouse?, Stéphane G.M Rolland'?, Anton
Gartner?'Center for Genomic Integrity, Institute for Basic Science (IBS), 2UIsan National Institute of Science and Technology
(UNIST), 3MRC-PPU, University of Dundee, *Shandong Provincial Key Laboratory of Animal Cell and Developmental Biology,
School of Life Sciences, Shandong University

Faithful chromosome segregation requires the removal of all DNA bridges that physically link chromatids before the comple-
tion of cell division. These DNA bridges can originate from persistent recombination intermediates, local under-replication, and
chromosome entanglement. While several redundant safeguard mechanisms to process these DNA bridges exist throughout the
cell cycle (from G2 to anaphase), some bridges often persist into late mitosis. We have previously identified, in C. elegans, the
conserved midbody-tethered LEM-3/Anklel nuclease as part of a ‘last chance’ mechanism that eliminates these persistent DNA
bridges just before the cell divides (Hong et al, 2018 (PMID: 29463814)); findings that were recently confirmed in human cells
(Jiyang et al, 2023 (PMID: 36825683)).

We will present our recent data that provide insights into the substrate-specificity of LEM-3 as well as the molecular mechanisms
underlying its recruitment to the midbody and its activity in vivo and in vitro. Specifically, we found that LEM-3 can cleave a wide
range of branched DNA species in vitro, a result consistent with LEM-3 acting as a ‘last chance catch-all’ enzyme that processes
DNA bridges caused by various perturbations of DNA metabolism. In addition, we found that the LEM (LAP2, Emerin, MAN1) and
GIY-YIG nuclease domains of LEM-3 are required for its recruitment to the midbody, its activity in vivo and in vitro as well as its
ability to bind to its DNA substrate. Sequence alignments and structure prediction by Alphafold also revealed the presence of
three conserved, positively charged residues (K437, K441, and R456) on the surface of the LEM domain that might participate
in DNA binding. We found that mutating one of these residues (R456A) reduced LEM-3 midbody localization and in vivo activity
to a similar extent as deleting the entire LEM domain. In summary, we propose that the LEM domain of LEM-3 in addition to
playing an important role in localizing this ‘last chance catch-all’ enzyme to the midbody, is also required for LEM-3 activity, likely
by facilitating its DNA binding.

*Equal contributions to the work were made by Peter Geary and Dr. Junfang Song.

248B  The hox gene lin-39 induces cell proliferation in somatic cells of C. elegans Stefanie Engleitner?, Simon Berger?, Alex
Hajnal?*University of Zurich, 2Department of Molecular Life Sciences, University of Zurich

lin-39 is a hox gene responsible for the differentiation and proliferation of the vulval precursor cells (VPCs) during larval
development. In contrast to other metazoans, expression of /in-39 and other hox genes is strongly down-regulated in most
somatic cells that have terminally differentiated and exited the cell cycle. Previous results have shown that /in-39 promotes cell
cycle entry of the VPCs by directly activating Cyclin and Cdk gene expression (Roiz et al., 2016). Moreover, we recently found
that over-expression of /lin-39 or mab-5 is sufficient to cause the continuous proliferation of post-mitotic cells such as the uterine
anchor cell (AC) or the sex myoblasts (SMs) (Heinze, manuscript in preparation). These findings have raised the possibility that
prolonged expression of /in-39 and other hox genes could maintain the proliferative potential of somatic cells until adulthood.

To investigate how constitutive /in-39 expression in the AC promotes proliferation, we are conducting forward genetic enhancer
screens for mutations causing increased AC proliferation. To this end, we are using newly developed microfluidic screening
devices that allow the rapid imaging of large numbers of mutagenized worms at high resolution and the recovery of mutants of
interest (Spiri et al., 2022). Through this approach, we will identify new factors acting with /in-39 in a genetic network controlling
AC proliferation. In parallel, we have performed RNA sequencing analysis of proliferating ACs and identified several candidate
genes that may control AC proliferation. Furthermore, we will attempt to generate a C. elegans cell culture model by isolating
GFP-labelled ACs and SMs from mutants that exhibit enhanced AC proliferation.

Our long-term goal is to understand the molecular mechanisms, by which hox genes control somatic cell proliferation during
development and tissue regeneration.

249B  Heterodimerization of receptor-type guanylate cyclases is required for ciliary tip localization Suzanne Rademakers?,
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Gert Jansen®'Cell Biology, ErasmusMC Rotterdam, %cell biology, ErasmusMC Rotterdam

C. elegans senses salts in their environment using the ASE neurons. Detection of salts occurs in sensory organelles, called primary
cilia. The receptor-type guanylate cyclase (rGC) GCY-22 is involved in the response to NaCl in the environment. We generated a
full-length GFP knock-in in the gcy-22 gene. GCY-22::GFP shows unique localization to the ciliary tip and periciliary membrane
compartment (PCMC) of one ciliated neuron, ASER. Our goal is to understand the molecular mechanisms that regulate GCY-
22 trafficking and unique ciliary tip localization. We set out to identify novel proteins that physically interact with GCY-22, by
performing mass spectrometry after immunoprecipitation.

Five different ASER expressed rGCs are found to interact with GCY-22::GFP: GCY-3, GCY-4, GCY-5, GCY-13 and GCY-19. rGCs are
thought to act as dimers and these findings suggest that GCY-22 might be a common subunit for heterodimeric complexes. To
investigate the localization of each rGC and its role in the NaCl response, we generated GFP knock-ins and loss-of-function al-
leles. We found that GCY-3 and GCY-4 colocalized with GCY-22 at the PCMC, but not at the ciliary tip. GCY-13::GFP expression
could not be detected. GCY-19::GFP colocalized with GCY-22::mCherry at the PCMC and ciliary tip and pull-down of GCY-19::G-
FP co-precipitated GCY-22. Loss-of-function of gcy-19 resulted in lower levels of GCY-22::GFP at the ciliary tip and vice versa
deletion of gcy-22 resulted in lower GCY-19::GFP levels at the tip. Also GCY-5::GFP colocalized with GCY-22::mCherry and deletion
of gcy-22 resulted in reduced GCY-5::GFP levels at the tip. Pull-down of GCY-5::GFP co-precipitated GCY-22. Moreover, dendrite
transport of GCY-22::GFP in gcy-19; gcy-5 double mutants was severely affected. These results suggest that heterodimerization
of rGCs is required for their correct trafficking and localization at the ciliary tip. Loss-of-function of gcy-19 or gcy-5 did not affect
the animals’ response to NaCl.

In addition, we identified DAF-25 in our GCY-22::GFP IP-MS experiments. DAF-25 is the ortholog of the mammalian ankyrin
repeat and Mynd domain containing protein Ankmy2. DAF-25 has been reported previously to be important for rGC transport.
Mutants lacking DAF-25 show no ciliary tip localization of GCY-22::GFP and do not respond to NaCl. To understand the mecha-
nism of DAF-25 interaction with GCY-22, we performed DAF-25::GFP IP-MS. Candidate interacting proteins are currently being
investigated.

250B  Structural and molecular determinants of dynamics in P granules of C. elegans Stela Jelenic?, Janos Bindics?,
Philipp Czermak?, Balashankar R Pillai!, Martine Ruer?, Carsten Hoege?, Alex S Holehouse?, Shambaditya Saha'!IMBA, Vienna,
Austria, 2MPI-CBG, 3Washington University School of Medicine

The germline of sexually reproducing animals contains conserved non-membrane-bound compartments containing proteins and
RNAs called ‘germ granules’. Mutations that disrupt assembly of germ granules result in sterility. A germ granule in C. elegans,
called ‘P granule’, has been shown to assemble via liquid-liquid phase separation (LLPS) of proteins and RNAs from the surround-
ing cytoplasm in adult gonads. Approximately 85% of proteins that concentrate in P granules are involved in different aspects
of RNA metabolism, suggesting that the P granule phase could process and/or store RNA. To elucidate the underlying molecular
mechanisms, it is important to understand the biophysical nature of the P granule phase. Specifically, the molecular and struc-
tural determinants that regulate diffusion rates within the P granule phase remain unclear.

We used an in vitro reconstitution-based approach to address this question and studied the LLPS behavior of the protein PGL-
3, one of the most abundant proteins in P granules. We found that a folded domain of PGL-3 drives LLPS, and dynamics within
phase-separated condensates correlates with alpha-helicity of the folded domain. Next, we investigated the effect on dynamics
in condensates when other components of P granules are added to condensates of PGL-3. Our findings suggest that the complex
composition of P granules favor fast dynamics within the phase.

251B  Enhanced Single RNA Imaging Reveals Dynamic Gene Expression in Live Animals Erging Gao?, Jingxiu Xu?, Suhong
Xu''Zhejiang University-University of Edinburgh Institute, Zhejiang University-University of Edinburgh Institute, 2College of
Medicine and Veterinary Medicine, Deanery of Biomedical Sciences

Wounding induces immediate-early signals, including Ca?*, ROS, and ATP, which play an important role in the maintenance of
homeostasis. The expression levels of many genes could be upregulated after wounding. However, there is no suitable system
to visualize this process since imaging endogenous mRNAs in live animals is technically challenging. Here we describe an MS2-
based signal amplification with the Suntag system in C. elegans that enables live-cell RNA imaging of high temporal resolution
and with 8xMS2 stem-loops, which overcomes the obstacle of inserting a 1,300 nt 24xMS2 into the genome for the imaging of
endogenous mRNAs. Using this tool, we were able to image the activation of gene expression and the dynamics of endogenous
mRNAs in the epidermis of live C. elegans.

252B  Role of LOTUS-domain proteins in liquid-like P granules Balashankar R Pillai, Philipp Czermak, Shambaditya SahalMBA
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Germ cells ensure the continuance of life by giving rise to totipotent zygotes. A conserved feature of germ cells is the presence of
perinuclear non-membrane-bound condensates of proteins and RNA, called ‘Nuage’. Mutations in nuage proteins result in tera-
tomas and cause infertility. Among conserved components of nuage are the ATP-dependent RNA helicase ‘Vasa’ protein, LOTUS
domain proteins, Tudor domain proteins, and argonauts. The molecular mechanisms underlying the function of LOTUS-domain
proteins in the germline remains poorly understood. In the nematode worm C. elegans, nuage is proposed to contain a collection
of condensates — P granules, Z granules, SIMR foci and mutator foci. P granules contain two LOTUS-domain proteins MIP-1
and MIP-2, mutations of which reduces fecundity of animals. MIP-1 and MIP-2 each contain two LOTUS domains (hereafter
called L1 and L2) in addition to two intrinsically disordered regions. Recent studies have identified a role of these intrinsically
disordered regions in mediating association of P granules with nuclear pores. However, the role of the two LOTUS domains in
MIP proteins remains unclear. Studies in Drosophila have shown that LOTUS domains can bind the Vasa protein and stimulate its
RNA-dependent ATPase activity. Here, we show that in C. elegans, MIP-1 stimulates the RNA-dependent ATPase activity of the
Vasa orthologue GLH-1. We also show that in vivo, L2 cannot complement for L1 function. We speculate that the LOTUS domains
of MIP proteins have distinct roles in supporting the integrity and function of P granules.

253B Identification of the molecular to functional consequences of human cytoplasmic actin variants Theo Hecquet?, Na-
dine Arbogast?!, Anais Goetz?, Caroline Descamps?, Nataliya Di Donato?, Reymann Anne-Cecile!*lGBMC, *TU Dresden, Institute
for Clinical Genetics, University Hospital

Non-muscle actinopathies (NMA) are a set of ultra-rare human diseases caused by heterozygous single point mutations or gene
deletion in cytoplasmic B or y actin. Patients presenting NMA develop a wide range of symptoms with different severities, nota-
bly in terms of intellectual disability and facial or organ malformations. The genotype/phenotype correlations of NMAs are still
unclear. Together with a team of collaborators working either with primary cell cultures or purified proteins, the Reymann team
aims to understand the molecular to functional consequences of these cytoplasmic actin variants using the model organism C.
elegans.

Nine human substitutions, chosen to span a large range of severity in patients, were successfully recapitulated in C. ele-
gans actin-coding gene act-2 using CRISPR/Cas9 mediated genome engineering. Interestingly, our preliminary results highlight
that the general healthiness of mutant worms is correlated with patients’ disease severity. Indeed, three variants corresponding
to some of the most severe forms of NMAs caused homozygously non-viable strains. Using a variety of techniques, we assess
the consequences of individual actin variants at different scales; from general worm fitness to embryo development up to in
vivo molecular dynamics. Overall, we observed the presence of defects with different penetrance, such as increased embryonic
lethality and reduced brood sizes. Accordingly, we observed mutation-specific gonad malformations and early embryogenesis
defects regarding actin cortex structure and dynamics such as cell blebs or cytokinesis failure. We also observe variant-specific
embryo arrest during, later, key events of development such as gastrulation or ventral enclosure. Nonetheless, we did not detect
major changes in motility, touch response, or neuron positioning and identity (preliminary results) in surviving worms.

In humans most gain of function mutations lead to more severe symptoms than the actin gene deletion. A compensation mech-
anism is probably at work via the other non-affected genes. C. elegans offers us the possibility to investigate such possibility in
vivo. We show that different actin knockout strains differ in terms of survival and fecundity questioning this hypothesis.

In conclusion, we show that C. elegans is a suitable model for the study of NMAs and we currently are integrating our in vivo results
with those in vitro from our collaborators to propose some mechanism explaining the observed perturbations.

254B  Functional interactions between the apoptosis pathway and cell size are coordinated by the ced-3 caspase — ect-
2 RhoGEF axis Aditya Sethi'?, Hai Wei?, Nikhil Mishra?, loannis Segos'?, Barbara Conradt'?Cell and Developmental Biology,
University College London, 2Faculty of Biology, LMU Munich

One of the emerging regulators of apoptotic fate is cell size. How cell size is controlled and how cell size can regulate apop-
tosis, however, remains unclear. We provide novel evidence that a key pro-apoptotic gene, ced-3 caspase, interacts with the
actomyosin regulator ect-2 RhoGEF in neuroblasts that generate an apoptotic daughter cell to control the sizes of its daughter
cells. Using a yeast two hybrid system and in vitro biochemical assays, we show that CED-3 caspase physically and directly in-
teracts with ECT-2 RhoGEF. Epistasis analyses reveal that ced-3 caspase most likely acts upstream of ect-2 RhoGEF to promote
asymmetric actomyosin enrichment in the neuroblast and thereby promotes the generation of a daughter cell that is small
enough to undergo apoptosis. We also demonstrate that increasing the size of the apoptotic daughter cell by reducing ect-
2 RhoGEF function decreases its probability to undergo apoptosis. Conversely, we find that decreasing the size of the apoptotic
daughter cell by hyperactivation of ECT-2 RhoGEF increases its probability to undergo apoptosis when the apoptotic pathway
is partially compromised. However, decreasing the size of the apoptotic daughter cell does not increase its probability to die in
animals where the apoptotic pathway is completely inactivated. These results suggest that a small size makes cells more prone
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to die via apoptosis rather than another type of cell elimination. In summary, we have uncovered reciprocal and functional in-
teractions between the apoptotic pathway and cell size: In neuroblasts, the apoptotic pathway acts upstream of ect-2 RhoGEF to
control the sizes of its daughter cells. Reciprocally, the small size of the apoptotic daughter cell promotes the activation/activity
of the apoptotic pathway.

255B Identification of new molecular players in the process of germline/soma distinction Magali Nanchen, David
Rodriguez-Crespo, Chantal WickyUniversity of Fribourg (Unifr)

In order to perpetuate themselves, sexual species need to produce functional haploid gametes. This process relies on proper dis-
tinction between germline and soma, which depend on the regulation of specific gene repertoires. Our lab characterized the zinc
finger transcription factor LSL-1 as essential to produce functional gametes in C. elegans. It is expressed in germ cells from the
birth of the P4 blastomere to the end of meiotic prophase | in the adult germline and it acts as a major transcriptional activator
of germline genes involved in many aspects of germline development (Rodriguez-Crespo et al. 2022).

Further phenotypic analysis of /s/-1 mutants revealed that germ cells are progressively reprogramed into neuronal cells as the
worms grow older indicating that LSL-1 is essential for germ cell fate maintenance.

How LSL-1 is activating transcription at the molecular level is still unclear. Based on its early expression pattern in the P4 blasto-
mere, we hypothesize that it may be one of the initial factors that activate germline gene transcription in primordial germ cells.
LSL-1 could act by reading the epigenetic memory (H3K36 methyl marks) deposited in the parental germline.

To test this hypothesis, we are using two biochemical approaches. First, we immunoprecipitated LSL-1 using a GFP-trapping sys-
tem to identify LSL-1 protein complex components by mass-spectrometry (ColP-MS). Then, we established a proximity labeling
approach based on TurbolD to explore more broadly the chromatin context in which LSL-1 is binding.

Co-IP-MS revealed the protein BRA-2 as strong interactor of LSL-1. BRA-2 is homolog to the human ZMYND11 protein, pre-
dicted to be linked with histone methylation and transcription elongation regulation. bra-2 mutants show phenotypic simi-
larities with /s/-1 mutants, i.e., sterility and high incidence of male. Additional candidates include three chromatin-associated
proteins, XND-1, HIM-17 and MRG-1. All three proteins exhibit meiotic functions; however, XND-1 also functions as a germ
cell determinant and MRG-1 is a barrier to germ cell fate reprogramming. Interestingly, MRG-1 is also a reader of histone mark
H3K36 methylation, which is part of the germline epigenetic memory.

Finally, ongoing genetic interaction studies will allow us to determine whether LSL-1 and its interactors are functionally related.
By these means, we intend to determine the molecular mechanisms by which LSL-1 regulate germline development and germ
cell fate maintenance.

256B  Asymmetric distribution of actin-related proteins can precede known cell differentiation event in the early C. ele-
gans embryo. Grégoire Mathonnet, Roxane BENOIT, Delphine Sunher, Nadine Arbogast, Anne-Cécile ReymannlGBMC

During the early embryonic development of C. elegans, cell differentiation arises notably from cell polarization and asymmetric
divisions. Specific segregation of maternally loaded molecules, such as polarity proteins or fate determinants, transcription fac-
tors or mRNAs, is occurring at each division and is key to drive early differentiation. Actin networks play a crucial role in these
processes by tuning notably cortical properties at the cell periphery, thus affecting cell polarity and mechanics. However, how
the actin related proteins are segregated between sister cells from the first asymmetric division onward remains poorly under-
stood.

This study presents quantification of the spatio-temporal distribution of three essential actors of actin polymerisation: two nu-
cleators, namely the CYK-1 formin and the Arp2/3 complex via ARX-2 as well as a capping protein CAP-1, from the zygote to the
4-cell stage. The use of CRISPR/Cas9 generated strains is allowing us to follow endogenous levels of proteins using quantitative
image analysis. We also developed miniaturized in vitro actin polymerization assays using single-cell extracts to study actin
nucleation capacities of each embryonic cell followed by fluorescent microscopy. This challenging technique is enabling us to
access in more details the actin related content and the resulting dynamic for each cell. The combination of in vivo quantification
and in vitro systems is enabling us to better assess the dynamic steady state of actin and the contribution of some actin binding
proteins.

We found that temporal and spatial variation of master regulators of actin assembly do exist both in the cytoplasm and in the
cortex, leading to unequal distributions of these proteins between sister cells. These data suggest that concentration gradients
of freely diffusing actin binding proteins in the cytoplasm can exist; gradient which could impact the amount of actively recruited
proteins regulating actin dynamics at the cortex. In particular, actin related content is lower in the posterior lineage. One of our
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key results is that differences of content are revealed in the AB daughter cells, before the onset of cell signalling events from P2
that lead to ABp differentiation. Thus, asymmetric distribution of actin-related proteins can precede cell differentiation induced
via intercellular signalling at this stage, opening a new scope for the role of actin in enabling cell identity acquisition in the early
embryo.

257B  UNCovering the ciliary roles of C. elegans septins - UNC-59 and UNC-61 Emilia K Filipczak, Sofia Tsiropoulou, Oliver E
BlacqueSchool of Biomolecular and Biomedical Science, University College Dublin

Primary cilia are microtubule based sensory and signalling organelles found on the surface of most eukaryotic cell types. The
cilium’s unique molecular composition is dependent on the Transition Zone (TZ) - a subdomain at the base of the organelle,
which functions as a gated diffusion barrier to regulate the ciliary entry and exit of membrane and cytosolic proteins. Several TZ
gating protein complexes are known such as the ciliopathy-associated MKS (at least 12 proteins) and NPHP (2 proteins) modules.
Septins comprise a family of small G-proteins with roles in multiple cellular processes that includes membrane diffusion barrier
regulation during cytokinesis. In vertebrates, septins regulate cilium length and signalling possibly via a role in controlling ciliary
TZ gating. Here, we are investigating whether septins serve ciliary, including gating, roles in C. elegans. Although the two het-
erodimer-forming nematode septins, UNC-59 and UNC-61, are implicated in postembryonic cytokinesis, mitochondrial fission,
and cell/axonal migration, ciliary roles have not been investigated. Employing knockout deletion alleles of unc-59 (tm1928,
tm1939) and a nonsense allele of unc-61 (e228) we found that septin loss disrupts phasmid (but not amphid) cilia structure; also,
phasmid cilia are misplaced due to abnormally short dendrites. Double mutant analysis suggests that septins do not functionally
interact with MKS and NPHP module proteins and septin loss does not affect TZ protein localisation. However, assessment of
ciliary gating using a ciliary excluding reporter shows a mild ciliary gating defect. In addition, localisation analysis shows weak or
no expression of unc-61 and unc-59 in ciliated sensory neurons. Hence, it appears that the regulation of cilia by septins does not
occur via an MKS/NPHP pathway and it may happen via cell non-autonomous mechanisms. Together, these data provide the first
evidence of ciliary roles for nematode septins in a subset of ciliary structures.

2588  Deciphering the role of LGL-1 in C.elegans epithelial cells Olga Jarosinska®, Amalia Riga’, Hala Fahs?, Suma Gopinad-
han?, Fathima Refai?, Anika van der Zant?, Kristin Gunsalus?, Mike Boxem!'Utrecht University, 2New York University Abu Dhabi

Cell polarity, driven by complex interactions between evolutionary conserved proteins, is essential for the proper cell and tissue
functioning. Lethal giant larvae (Lgl) is one of the key regulators of cell polarity, and is also involved in asymmetric cell division,
junction formation, and cell differentiation and migration. In mice and Drosophila loss of Lgl is lethal. However, the elimination of
the Caenorhabditis elegans ortholog, LGL-1, has no effect on viability or development of the animals. The only known functions of
LGL-1 are during the one cell stage of the embryo where it acts redundantly with PAR-2 to promote the asymmetrical segregation
of the PAR proteins, and in the spermatheca where LGL-1 loss can suppress a pkc-3 temperature sensitive mutation. To identify
genes acting redundantly with Igl-1, we performed a whole-genome RNAI screen for synthetic phenotypes in an /g/-1 deletion
background. We found that the loss of PAC-1, a RhoGAP regulator of CDC-42, leads to embryonic lethality when combined with
LGL-1 loss. The double loss of LGL-1 and PAC-1 causes the mislocalization of junctional proteins in the epidermis and leads to
lethality during the embryonic elongation stage. Therefore, our results suggest a role for LGL-1 in the establishment and/or
maintenance of junctions in the C. elegans epidermis.

259B Investigating the role of apoptosis in maintaining progeny fitness and fertility under temperature stress Kristen A
Quaglia, Lisa N PetrellaMarquette University

As surface temperatures rise due to global warming, there will be catastrophic effects on the plants and animals that inhabit
the Earth. A wide variety of organisms from rice and cattle to C. elegans will be impacted by the temperature sensitivity of their
fertility. As temperatures increase, many organisms will face decreasing fertility and even sterility. We investigated how germline
apoptosis may help to preserve fertility under temperature stress using wild strains of C. elegans. Under non-stress conditions,
approximately 50% of oogenic nuclei in the germline undergo apoptosis to remove low-quality nuclei and/or to supply more
cytoplasm to remaining oocytes. As temperature increases and fertility decreases, apoptosis in the germline increases over
baseline levels. To understand how progeny fitness and fertility may be impacted by differing levels of apoptosis, we used 11 wild
strains with varying fertility at the stress temperature of 26°C to evaluate apoptosis and progeny fitness. If germline apoptosis in-
creases to maintain fertility and progeny fitness during moderate temperature stress, we predicted that strains with higher levels
of apoptosis will also have higher levels of fertility and their progeny will be more fit. Using two different measures of apopto-
sis, we found that apoptosis increased in some wild strains during temperature stress. We also evaluated measures of progeny
fitness and found that under temperature stress lifetime fertility decreased, and embryo lethality increased in all strains, while
some strains showed an increase in the size of fully cellularized oocytes. Our results indicated that apoptosis may have weakly
affected fertility and progeny fitness as strains with higher levels of apoptosis tended to have higher fertility and lower levels
of embryo lethality. Deciphering how C. elegans activate apoptosis to maintain fertility and progeny fitness under moderate
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temperature stress is important for fully understanding how organisms can continue to produce high-quality, fit progeny despite
stress conditions.

260B  CED-9-CED-4 Interaction is Likely Required for the Non-Canonical Pro-Apoptotic Function of CED-9 Nolan Tucker, Bob
HorvitzHHMI/MIT

Apoptosis is a conserved process essential for proper development and tissue homeostasis in metazoans. In Caenorhabditis
elegans the evolutionarily conserved process of caspase-mediated apoptosis is inhibited by CED-9. It has been proposed based
on protein interaction and localization studies that CED-9 prevents cell death by physically interacting with and sequestering the
pro-apoptotic protein CED-4 to mitochondria. Canonically, in cells fated to die EGL-1 (a BH3-only protein) binds CED-9 causing a
conformational change in CED-9 that results in the release of CED-4, which then localizes to the perinuclear membrane where
it activates the caspase CED-3. A strong ced-9 loss-of-function mutation leads to maternal-effect lethality, presumably caused
by excessive apoptosis since this phenotype can be suppressed by a loss-of-function mutation in ced-4 or ced-3, both proapop-
totic genes. In addition to its anti-apoptotic function, ced-9 has a poorly understood pro-apoptotic function. For example, ced-
9(If) mutations can enhance the cell-death defect observed in animals with a weak loss-of-function mutation in ced-3.

The ced-9 allele n3377 is distinctive. In unpublished work (P. Reddien and H. R. Horvitz), ced-9(n3377) was isolated from a screen
for enhancers of the cell-killing defect mediated by a weak loss-of function allele of ced-3, i.e. for mutations that decrease cell
death. n3377 carries an E74K missense mutation in the presumptive CED-4 binding pocket of CED-9, based on a crystal structure
of a CED-9/CED-4 complex (Yan et al. 2005). In a wild-type background, n3377 causes a cell-killing defect but not maternal-effect
lethality, unlike ced-9(0) mutants, suggesting that ced-9(n3377) retains ced-9’s anti-apoptotic function but is mutant in ced-9’s
pro-apoptotic function.

Using CRISPR-Cas9 | have isolated seven additional alleles of ced-9 carrying distinct mutationsin the CED-4 binding pocket. Like ced-
9(n3377) mutants, animals carrying these alleles display ectopic survival of VC-like cells, indicating a defect in ced-9’s pro-apop-
totic function. In a wild-type background, these mutants lack the maternal-effect lethal phenotype characteristic of ced-9(0) mu-
tants, suggesting that, like ced-9(n3377), these mutations do not disrupt the canonical anti-apoptotic function of ced-9. These
observations suggest that CED-9 interacts with CED-4 to drive its pro-apoptotic function.

If the loss of a CED-9/CED-4 interaction eliminates ced-9’s pro-apoptotic but not its anti-apoptotic function, then either ced-9’s
canonical anti-apoptotic activity does not require a CED-9/CED-4 interaction or CED-9 and CED-4 can interact in two functionally
distinct ways, one of which mediates ced-9’s anti-apoptotic activity and one of which mediates ced-9’s pro-apoptotic activity.

261B  Endomitosis of the C. elegans intestine is controlled by transcriptional downregulation of cytokinesis genes Ramon
Barrull-Mascaro, Lotte van Rijnberk, Matilde GalliHubrecht Institute

Development of multicellular organisms relies on precisely timed cell divisions to form specialized organs and tissues. During
differentiation, the expression of cell cycle genes is often altered to achieve tissue-specific division patterns. Maturing cells
can transition to non-canonical cell cycles, in which they skip classical phases of growth and division. The C. elegans intestine
undergoes three distinguishable cell cycle variations: during embryogenesis, the precursor E cell undergoes canonical cell
cycles to form the intestine; during larval development, most intestinal cells become binucleated and polyploid by undergoing
endomitosis, a cell cycle variation in which the M-phase ends prematurely and results in a failure of cytokinesis, followed by
multiple endoreplication cycles to increase their final ploidy. While the mechanisms governing endoreplication have been largely
elucidated, how cells initiate and execute endomitosis cycles is poorly understood. Using live imaging, we show that intestinal
cells undergoing endomitosis lack a central spindle and do not initiate cytokinetic furrowing. Single-molecule FISH and RNA-
sequencing of purified intestinal cells revealed that many mitotic genes become downregulated during endomitosis, including
most genes implicated in cytokinesis. By artificially forcing cells into additional rounds of M phase at different moments in devel-
opment, we find that intestinal cells lose the capacity to undergo cytokinesis during late embryogenesis, as they mature to form
a functional intestine. We are currently investigating how cells are able to specifically repress cytokinesis genes during intestinal
differentiation, by analysing chromatin landscapes from purified intestinal cells using ChlC-seq. Together, our work uncovers how
cells are able to inhibit cytokinesis during endomitosis, and sheds light into how tissue specific cell-cycle variations arise during
development.

262B  Elucidating the role of RAB-10 in EGFR signaling during C. elegans vulva development Clare FitzPatrick, Christian
RocheleauAnatomy and Cell Biology, McGill Unversity

Epidermal Growth Factor Receptor tyrosine kinase (EGFR) signaling is important to many developmental processes in animals
such as growth, survival, proliferation, and differentiation of cells. EGFR signaling is upregulated across many cancer types, such
as metastatic colorectal, non-small-cell lung, breast, pancreatic, neck, and glioblastoma cancers, making it a common target for
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therapeutics. Resistance to tyrosine kinase inhibitors is becoming increasingly common and is a growing issue in treating EGFR
positive cancers. In the nematode C. elegans, EGF receptor (LET-23) signaling is integral to proper vulva development. Binding
of the LET-23 ligand (LIN-3) activates a signaling cascade involving RAS/MAPK/ERK signaling. Suppression of anything in this
pathway leads to a vulvaless phenotype, and overexpression leads to a multivulva phenotype. LIN-3 is secreted to the vulval
precursor cells (VPCs) from the overlaying gonad, thus, basolateral localization of LET-23 is essential for proper vulva morpho-
genesis. The LIN-2/LIN-7/LIN-10 pathway is acts as a positive regulator of EGFR signaling in C. elegans vulva development by
promoting basolateral localization of LET-23. Our lab has previously described an AGEF-1/ARF-1/AP-1 pathway that acts as a
negative regulator of LET-23 basolateral localization. Loss of this pathway leads to too much LET-23 signaling and a multivuval
phenotype. We have demonstrated that RAB-10 GTPase is required for the mislocalization of LET-23 in agef-1 mutants. Further-
more, RAB-10 is required for the negative effects on LET-23 signaling from AGEF-1 and ARF-1, but not for AP-1. This led us to
hypothesize that RAB-10 is interacting on the level of AP-1. Preliminary data suggests that LET-23 signaling and overexpression
of RAB-10 negatively regulate AP-1. As well, LET-23 signaling may upregulate RAB-10. We hypothesize that EGFR promotes its
own basolateral localization via activation of the RAB-10 GTPase, which in turn inhibits AP-1 as part of a positive feedback loop
during C. elegans vulva development.

263B  Planar-polarized plasma membrane compartments in body wall muscle cells Elise Cheynet, Sandra Duperrier, Alice
Peysson, Amandine Chambert-Loir, Thomas BoulinMelLiS, CNRS UMR 5284, Université Lyon 1

The plasma membranes of cells display high levels of structure and organization. For example, ion channels are targeted to
specific membrane sub-compartments (e. g., axon initial segment or synapses in neurons, intercalated discs in cardiomyocytes,
apico-basal compartments in epithelial cells). Precise targeting gives such compartments distinct functional properties.

By studying the localization of potassium channels in C. elegans body wall muscles, we have discovered an entirely unsuspected
case of membrane compartmentalization and planar cell polarity. Indeed, we have found that TWK-28 channels are enriched
at the anterior tip of muscle cells, while SLO-1 channels are only found in the posterior half of each cell. In addition, proteins of
the Dystrophin complex that are required for the surface expression of TWK-28 and SLO-1, also display asymmetric subcellular
localizations.

We thus seek to understand the cellular and molecular mechanisms controlling the highly structured and polarized organization
of the worm’s sarcolemma.

We first used a candidate gene strategy, and found that DSH-1/Disheveled, the receptor CAM-1/Ror and the Wnt ligand EGL-20
are required to ensure muscle cell polarity. Next, we performed an unbiased visual screen using the localization of sarcoglycan
as a readout. It allowed us to recover both mutants affecting (i) the polarity of muscle cells and (ii) the biosynthesis and subcel-
lular localization of sarcoglycan itself. In addition to known effectors, we found three new genes affecting polarity, and 7 mutants
with various defects in protein levels and organization. Using whole genome resequencing, we already identified two conserved
kinases that regulate the distribution of sarcoglycan at the muscle surface. In addition, while null mutants of DYC-1 (a dystro-
phin-associated protein) strongly decrease sarcoglycan surface expression, we discovered that a specific class of dyc-1 alleles
alters polarity. This unexpected dual role of DYC-1 suggests a possible link between the processes that control planar cell polarity
and protein content at the cell surface.

This novel example of planar cell polarity in a tractable genetic model organism may provide valuable insight into the molecular
and cellular mechanisms that regulate cellular organization, allowing specific functions to be compartmentalized within a single
cell.

264B  The conserved role of BYN-1/Bystin in cellular uptake and clearance in the Caenorhabditis elegans germline Hyemin
Min, Emily L Spaulding, Catherine S Sharp, Esther Jeon, Lyn S Miranda Portillo, Dustin L UpdikeThe Mount Desert Island
Biological Laboratory

The molecular events that regulate cellular uptake and clearance are of fundamental importance to cell biology, animal devel-
opment, and cancer. Here we show that GLH/Vasa helicases, which promote germline development and fertility across species,
have an unlikely role in cellular uptake and clearance in the C. elegans germline. To find GLH-1 binding partners, we analyzed
potential interactions through a yeast-two-hybrid screen and identified BYN-1, the homolog of human Bystin/BYSL. In humans,
Bystin promotes cell adhesion and invasion in gliomas, and with its binding partner Trophinin, triggers embryonic implantation
into the uterine wall. C. elegans embryos do not implant and lack a homolog of Trophinin, but both Trophinin and GLH-1 share
unique and extended phenylalanine-glycine (FG)-repeat domains that enhance the Bystin/BYN-1 interaction. Endogenous BYN-
1 is primarily nucleolar and partitioned away from cytoplasmic germ granules. However, BYN-1 enters the cytoplasm during
the brief window of spermatogenesis to colocalize with GLH-1, and this interaction facilitates the clearance of residual bodies
(RBs) by the overlying somatic gonad. We demonstrate that BYN-1 acts upstream of CED-1 to drive RB engulfment, a process
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that relies on the FG-repeat domains of GLH-1 and GLH-2. These results show an evolutionarily conserved pathway where
cellular uptake and engulfment are triggered through cytoplasmic localization of Bystin/BYN-1 to interact with FG-repeat domain
proteins. Insights from this model system to study Bystin/BYN-1 likely extend beyond RB clearance and embryonic implantation
to interactions during cell adhesion, invasion, and migration in the context of both tumorigenesis and development.

265B  Aurora A functions in a time-dependent manner to polarize C. elegans embryos Bailey N de Jesus?, Nadia | Manzi?,
Daniel J Dickinson?'Glow Worms, The University of Texas at Austin, 2Molecular Biosciences, The University of Texas at Austin

Cell polarity refers to asymmetrical distribution of molecules and organelles in the cell, which is critical for proper asymmetric
cell division and other functions of almost all cell types. Polarity is regulated by the highly conserved partitioning defective (PAR)
proteins, and the C. elegans zygote establishes anterior-posterior polarity by segregating anterior and posterior PARs to their
respective domains. Recently, it was found that the cell cycle kinase Aurora A (AIR-1 in C. elegans) is required for the formation
of a single polarized domain in a proper and timely manner. Embryos depleted of AIR-1 using RNAi predominantly form two pos-
terior-like domains (marked by PAR-2), referred to as a bipolar phenotype. However, it remains unclear how AIR-1 contributes
to proper PAR-2 membrane localization and/or membrane binding. To gain insights on how AIR-1 regulates PAR-2 dynamics, we
first inhibited AIR-1’s catalytic activity using a small molecule Aurora A inhibitor. Interestingly, we observed that inhibiting AIR-1
catalytic activity prevents PAR-2 from loading on the membrane, a phenotype that is distinct from AIR-1(RNAi). We hypothesized
that the difference between acute AIR-1 inhibition (using drugs) and chronic AIR-1 depletion (by RNAi) might reflect different
roles of AIR-1 in the germline vs. early embryo. To test this hypothesis, we depleted AIR-1 at different stages of oogenesis using
the auxin-inducible degron (AID) system. Embryos that were depleted of AIR-1 using AID or RNAI prior to meiosis | exhibited
bipolarity, but depleting AIR-1 just prior to polarity establishment (at the end of meiosis Il) prevented PAR-2 from loading onto
the membrane, similar to AIR-1 inhibition. Altogether these data indicate that AIR-1 functions in a time-dependent manner to
regulate PAR proteins during C. elegans zygote polarization.

266B  CED-12, the original ELMO (engulfment and cell migration) protein, promotes F-actin during engulfment and inhib-
its it during cell migration Thejasvi Venkatachalam, Martha SotoRutgers - RWJMS

ELMO (engulfment and cell migration) proteins were first discovered in C. elegans, and are conserved from humans to plants,
fungi and amoebae. The ELMO family includes shorter ELMOD proteins, primarily composed of an ELMO domain, that typically
encode a GAP with hydrolysis activity towards Arf and Arl GTPases. Longer ELMO family proteins, with additional domains, sup-
port the GEF function of partner CED-5/DOCK-180 proteins, to activate Rac/Rho family GTPases. The original ELMO, CED-12, is
longer, includes a PH membrane binding domain, and was thought to act, together with CED-5/DOCK180, to activate CED-10/
Racl during engulfment and cell migrations. We therefore expected CED-5/CED-12 to behave as a GEF for CED-10/Rac1, during
a cell migration essential for C. elegans embryogenesis, ventral enclosure, when a sheet of epidermal cells migrates to enclose
other tissues. Reducing CED-12/CED-5 should decrease F-actin during this migration if it acts as a Rac GEF. Instead, loss of CED-
12 or CED-5 led to increased F-actin formation, increased dynamics in the migrating cells, faster migrations, and embryonic
lethality. However, these migrating epidermal cells assembled lower F-actin to engulf dying cells, and corpses disappeared more
slowly, as was expected for loss of a CED-10/Rac1 GEF. To address how CED-12/CED-5 have two opposing effects on F-actin, in
the same cells, during corpse engulfment and cell migration, we investigated if CED-12 harbors ELMOD and ELMO functions.
A candidate GAP region in CED-12 faces away from the CED-5 GEF catalytic region. Mutating a candidate catalytic Arginine in
the GAP region (R537A) altered the epidermal cell migration function, and not the corpse engulfment function. Thus, a single
ELMO/ELMOD protein can use distinct domains to carry out two opposite functions. Additional experiments identify candidate
upstream signals that may activate the GEF or GAP functions of CED-12, and candidate GTPase targets of the GAP function. This
study proposes that a single protein has both GEF and GAP functions, that result in opposite effects on F-actin, to coordinate
two events within the same cells.

267B  Actin capping protein, CAP-1, regulates actomyosin contractility and maintains syncytial germline architecture Priti
Agarwal?, Shinjini Ray?, Anat Nitzan?, Francois Nedelec?, Ronen Zaidel-Bar*'Tel-Aviv University, 2Tel Aviv University, 3University
of Cambridge, “Cell and Developmental Biology, Tel Aviv University

Force generated by actomyosin machinery is essential for cell and tissue morphogenesis as well as the physiological function of
many tissues. One example is the syncytial germline of C. elegans, where inward contraction of a corset-like actomyosin struc-
ture lining the rachis balances the outward pulling force of germ cell membrane tension. Here, we report a role for the actin
capping protein CAP-1 in regulating the level of actomyosin contractility the rachis corset. With an endogenous reporter we show
that CAP-1 localized at the rachis, and its depletion or overexpression led to severe structural defects in the syncytial germline
and oocytes. A 60% reduction in the level of CAP-1 caused a 2-fold increase in F-actin and non-muscle myosin Il activity, and
laser incision experiments revealed an increase in rachis contractility. Cytosim simulations of cytoskeletal activity with different
molecular compositions pointed to increased myosin as the main driver of increased contractility following loss of actin capping
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protein. Double depletion of CAP-1 and NMY-2/myosin or LET-502/Rho Kinase demonstrated that the rachis architecture defects
associated with CAP-1 depletion require contractility of the actomyosin corset. Thus, we uncovered a physiological role for actin
capping protein in regulating actomyosin contractility to maintain germline architecture.

268B  The unconventional physical chemistry of the first C. elegans oocyte actomyosin cortex Arjun Narayanan?, Victoria
T Yan?, Tina Wiegand?, Frank Julicher?, Stephan Grill**Physics, New York University Abu Dhabi, 2Max Plank Institute Cell Biology
and Genetics, 3Max Plank Institute for Physics of Complex Systems

We, and the worms we study, both start our lives as a single cell - an oocyte that must begin to divide and develop. To do this,
the oocyte must first fill the region just under its plasma membrane with a contractile and dynamic meshwork of actomyosin
filaments. But how is this first actomyosin cortex put together from constituent molecules? We will describe the discovery that
in C. elegans oocytes, actomyosin cortical assembly relies on the emergence of thousands of short-lived protein condensates
rich in actin filaments, and filament nucleators. We extract empirical growth laws governing the chemical dynamics of these
condensates. Remarkably, these growth laws show that, the condensates are test tubes that both host, and are shaped by, the
same chemical reactions. That is, mass action kinetics are coupled to assembly kinetics within the condensates. We will describe
how such chemical reactions that shape their own test tube allow the C. elegans oocyte to prevent runaway actomyosin filament
nucleation as it rapidly assembles its first cortex. We will also describe how the empirical growth laws reveal novel principles of
intracellular physical chemistry likely to be applicable across cell biology.

269B Investigating differences in spindle assembly checkpoint strength in the early C. elegans embryo Imge Ozugergin?,
Abigail Gerhold?!Biology, McGill University, 2McGill University

The spindle assembly checkpoint (SAC) is a conserved mitotic regulator that preserves genome stability by inhibiting the
anaphase-promoting complex (APC) and delaying anaphase onset until all chromosomes are attached to the mitotic spindle.
Despite its central role in preventing chromosome segregation errors, variation in SAC strength is widespread, but poorly un-
derstood. Notably, early embryonic cells generally have a weak checkpoint, suggesting developmental regulation. In the C. ele-
gans embryo, changes in SAC strength are associated with cell size and cell fate. SAC strength increases as cell size decreases due
to cleavage divisions, and germline-fated cells have a stronger SAC than similarly sized somatic cells. To better understand what
underlies these differences, we have taken a live-cell imaging-based approach to characterize the expression levels, localization
and dynamics of endogenous, GFP-tagged mitotic proteins, including the core SAC proteins MDF-1/Mad1, MDF-2/Mad2, BUB-3,
SAN-1/Mad3, over the first 5 rounds of embryonic cell division. We have developed image analysis tools to track and segment
nuclei/chromatin throughout the cell cycle, to automatically define nuclear, cytoplasmic and chromatin-associated regions of
interest and to measure fluorescence intensities within them. We can then associate these measurements with known differences
in SAC strength. We found that expression of several SAC proteins, including MDF-2/Mad2, increase during this window of
development, likely via de novo translation of maternally supplied transcripts. While expression of an APC subunit (MAT-2/
ANAPC1) also increases, the rate of increase is lower, a scenario that would favor SAC activity at later developmental stages.
While this difference in protein expression may contribute to increased SAC strength as cell size decreases during development,
it does not account for the differences in SAC strength between similarly sized germline and somatic cells. Overall, these results
add to our understanding of developmental variation in SAC strength and may also be relevant to SAC activity in pathological
states such as some cancers where SAC protein expression increases.

270C  Characterization of proteostasis factors in the context of cellular safeguarding QINMING LI, Gizem Kose, Marcel
StudtMolecular Cell Biology Unit, Institute of Cell and Systems Biology of Animals, University of Hamburg, Germany

Proteostasis is essential for accurate protein level regulation. The loss of proteostasis is widely regarded as a hallmark of cellular
senescence and age-related diseases. Recent studies have suggested that proteostasis mechanisms play a central role in stem
cell fate decisions. However, regulatory mechanisms and specific functions of proteostasis factors in cell fate maintenance and
during cellular reprogramming are not fully undestood. To better understand the implication of proteostasis regulators during
transcription factor-mediated reprogramming, we make use of the zinc-finger TF CHE-1, which specifies the glutamatergic ASE
neuron fate in C. elegans. By performing ectopic expression of CHE-1 and RNAI screening for reprogramming barrier genes, we
identified the ubiquitin ligase-encoding genes hecd-1, eel-1, math-33, marc-4, and usp-39, which encodes a ubiquitin-specific
protease, as barriers for germ cell into neuron-like cell reprogramming. Depletion of these factors by RNAi or CRISPR/Cas9-me-
diated gene knock-out consistently induces ASE neuron fate reporter expression and morphological changes of germ cells. We
are assessing neuron-type specific gene expression also at the protein level and morphological changes to determine the extend
of germ cell reprogramming to neuron-like cells. Furthermore, we also plan to apply Mass-spectrometry to monitor changes in
the proteome upon depletion of the identified proteostasis factors. Our ultimate goal is to determine the context of proteosta-
sis-regulating pathways during germ cell fate protection and TF-induced reprogramming of germ cells.

271C  CED-6/GULP and the AP2 complex maintain CED-1 localization on the plasma membrane via Clathrin-mediated
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endocytosis in C. elegans Rikke Harders?, Tine Morthorst?, Line E. Andersen?, Anna D. Lande?, Stine B. Mortensen?, Bartosz
Laczek?, Anders Olsen3'Chemistry and Bioscience, Aalborg University, 2Aarhus University, 2Aalborg University

The CED-1 protein is a transmembrane receptor homolog to the human SREC and CD91/LRP protein normally distributed in the
plasma membrane. CED-1 is involved in the recognition of “eat-me” signals displayed on the surface of apoptotic cells and the
subsequent engulfment of the cell corpse in C. elegans. How CED-1 mediates engulfment, has been intensively studied and the
downstream effectors are well established. Some of these effectors are CED-7, which mediates the recognition of apoptotic cells
and CED-6, which acts as an adaptor protein that binds directly to CED-1. When the apoptotic cell has been removed properly by
engulfment, CED-1 is recycled to the plasma membrane by the retromer complex proteins SNX-1 and SNX-6. However, the mech-
anisms maintaining the CED-1 protein localization in the plasma membrane as long with its general internalization and recycling
when not engaging in engulfment are currently unknown. Here we show that CED-6 and CED-7 are novel mediators in ensuring
correct localization and endocytosis of CED-1, as depletion of either of the proteins together with subunits of the AP2 complex or
clathrin results in mislocalization of CED-1 in the gonadal sheath cells. The mislocalization is seen when tagging the CED-1 protein
with GFP as small distinct puncta resembling stalled CED-1 and therefore aggregation of CED-1. Depletion of proteins involved in
endocytic sorting and recycling in ced-6 mutants did not cause mislocalization of CED-1 proposing that CED-6 and CED-7 function
in the early stage of CED-1 endocytosis. These findings reveal that CED-7 and CED-6 are involved in securing correct localization
of CED-1 prior to engulfment of apoptotic cells.

272C  Exploring how cell cycles are timed in development using the C. elegans intestine as a model Sonia Veltkamp,
Matilde GalliHubrecht Institute

Animal development depends on precisely timed cell divisions, which ensure the formation of tissues and organs with spe-
cific architectures and functions. It is largely unknown how cells coordinate their cell cycle timings with developmental pro-
gression and whether, for example, developmental signals impinge on the cell cycle machinery to ensure timely divisions. In
this project, we use the C. elegans intestinal lineage to study how cell cycles are timed during development. Intestinal cells
sequentially transition through three distinguishable types of cell cycles at defined moments in development: in embryogenesis,
intestinal cells undergo canonical cell cycles to form a functional intestine; during the L1 stage, intestinal cells undergo one
round of endomitosis that gives rise to binucleated cells; subsequently, intestinal nuclei increase their ploidy by undergoing
endoreplication cycles at the end of each larval stage. We have generated a strain with a fluorescent cell cycle marker (CYB-
1DB::mCherry) and a molting reporter (Pmlt-9::GFP) to simultaneously visualize intestinal cell cycles and developmental timing.
Using a recently developed microfluidics device (S. Berger et al., 2021), we can now track intestinal cell cycles and developmental
progression over multiple larval stages. By combining this platform with intestine-specific degradation of cell cycle regulators,
we plan to investigate how intestinal cell cycle timings are controlled in development. Specifically, we aim to degrade the cell
cycle regulators CKI-1 and CYD-1 to alter the length of the G1 phase in L1 intestinal cells and study how this affects subsequent
cell cycle timings. These experiments will elucidate whether intestinal cell cycles are coordinated with developmental time
by a cell-intrinsic cell cycle timer or by responding to instructive developmental signals at defined moments in development.
Our experimental design can be extended to investigate other cell cycle perturbations and provide deeper insights into the
mechanisms governing cell cycle timing in development.

273C  The C. elegans intestine and germline share their small membrane-impermeable molecules Sarah Turmel-Couture,
Lucie Beaulieu, Pier-Olivier Martel, Patrick NarbonneUniversité du Québec a Trois-Rivieres

Extracellular signal-regulated kinase/mitogen-activated protein kinase (ERK\MAPK) is a positive regulator of cell proliferation
that is often upregulated in cancer. In C. elegans, its ortholog MPK-1 stimulates germline stem cells (GSCs) cell non-autonomous-
ly, from the animal’s intestine or somatic gonad. How MPK-1 performs this task however, from either of these two neighboring
tissues, is a question that remains unresolved.

Notoriously, gap junctions interconnect the gut to the somatic gonad, and the somatic gonad to the germline while these junc-
tions are essential for GSC proliferation. We therefore hypothesized that MPK-1 activity could lead to the diffusion of pro-prolif-
erative small molecules through gap junctions, from the intestine or the somatic gonad to the GSCs.

To test this hypothesis, we experimentally established the diffusion pattern of a small membrane-impermeable fluorescent
molecule, 5-carboxyflurescein (5-CF), following its micro-injection into the animal’s intestine. Our results demonstrate that 5-CF
transfers from the gut to the germline and vice versa, but does not wander into other tissues such as muscles or hypodermis.
Also, small variations in the intestinal injection site, despite slightly affecting intra-intestinal dye diffusion, do not noticeably
impact the flow to the germline. This demonstrates the possibility of a specific gut-to-germline signaling axis mediated by small
membrane-impermeable molecules diffusing trough gap junctions. Interestingly, we noticed that the 5-CF diffusion pattern dif-
fers in some strains in which GSC proliferation is perturbed, but that these different diffusion patterns were independent from
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GSC proliferation levels. We also noticed a preferential diffusion towards the proximal oocytes, some of which had turn into
eggs, as compared to the pachytene region of the germline. We demonstrate that this preferential proximal 5-CF distribution is
dependent on the endocytosis pathway that loads oocytes with yolk proteins. Further analysis should allow us to firmly establish
whether small membrane-impermeable molecules could regulate GSCs downstream of MPK-1 signaling.

274C  Regulation of Kinesin-2 Motors in Sensory Cilia of C. elegans Wouter Mul, Aniruddha Mitra, Erwin J.G. PetermanVrije
Universiteit Amsterdam

Most eukaryotic cells contain a primary cilium, which acts as an antenna to sense the environment and is involved in a wide
range of signalling pathway essential for development. Cilia consist of a microtubule-based axoneme that acts as a track for in-
traflagellar (IFT) transport of proteins back and forth along the cilium, necessary for correct ciliary functioning. In C. elegans, an-
terograde IFT trains, move from ciliary base to tip by the cooperation between two kinesin-2 motors, kinesin-Il and OSM-3. The
slower kinesin-Il motors navigate the IFT trains through the densely-packed transition zone and proximal segment, handing
over the IFT trains to the faster OSM-3 motors for transport further along the cilium. The regulatory mechanism that controls
the cooperation between kinesin-Il and OSM-3 remains elusive, although previous studies suggest certain kinases, DYF-5 and
DYF-18 (RCK kinase and CCRK orthologs) play a crucial role. Here, we perform quantitative fluorescence microscopy in mutant C.
elegans strains that lack the DYF-5 kinase, in order to understand how these kinases affect kinesin-2 motor cooperation. We
find that the cilia of dyf-5 knockout (KO) animals are longer with a dramatic variability in length. In addition, kinesin-II is distrib-
uted differently along the cilium: in the mutant it is present throughout the cilium, while in wild-type animals it localizes to the
beginning of the proximal segment. Moreover, in the mutant, we find that kinesin-Il often accumulates at the tip and halfway
the cilium. Next, we looked into the single-molecule dynamics of kinesin-Il in WT and dyf-5 KO animals. We observed that the
velocity of the individual kinesin-Il motors is reduced in the absence of DYF-5 and that motors pause at the accumulation sites.
These results provide mechanistic understanding in the role of kinases in kinesin-2 motor regulation.

275C  The distinct response of C. elegans chemosensory neurons to different repellents Guus Haasnoot, Christine
Bruggeman, Erwin PetermanPhysics and Astronomy, Vrije Universiteit Amsterdam

The nematode C. elegans has a relatively simple nervous system of only 302 neurons, 32 of which are specialized neurons
able to sense the chemical environment. These neurons can sense attractive and/or repulsive ques and use this information
to change their behaviour accordingly, a very useful feature to aid survival. Two pairs of chemosensory neurons are located in
the tail of the worm and are denoted PHA and PHB. Through an opening in the cuticle, the ciliated ends of these neurons are
exposed to the environment. Therefore, they are able to sense the surrounding chemical composition through receptors located
in the membrane. Inside the cilium, intraflagellar transport (IFT) maintains the structure of the organelle and transports sensory
proteins to the tip (anterograde) and back (retrograde). However, how exactly this transport system is regulated and how its
regulation relates to neuronal signalling is not yet known. To investigate this, we use a microfluidic chip to stimulate the tail of
the worm with aversive chemicals at high temporal resolution. We image the change in calcium concentration in our neurons of
interest, which is a measure for neuronal activity, by using a calcium indicator. With this microfluidic chip we also study different
IFT components which have been fluorescently labelled. During exposure to chemicals repellents we observed a redistribution
of IFT components towards the base of the cilium as a result of the inhibition of anterograde transport. However, when we ex-
pose the worm to a hyperosmotic repellent, IFT particles start to accumulate at the tip of the cilium as a result of the inhibition
of retrograde transport. To obtain more mechanistic insight into this change in IFT dynamics we recently developed a method to
study the IFT components on the single-molecule level while exposing the worm with an aversive chemical.

276C  Uncovering how heterochronic factors control intestinal cell cycle progression in development Daniel Iglesias van
Montfort, Matilde GalliHubrecht Institute

In order for cells to form functional tissues and organs, they must divide at specific times and and coordinate their divisions
during development. How cells time their cell cycles during development is largely unknown, however research from the past
decades has uncovered a group of genes called “heterochronic genes” that control cell division timings in C. elegans. One of
these, lin-14, encodes a transcription factor that is required for cells to undergo the particular division patterns that occur during
the first larval stage (L1). At the end of L1, /in-4-mediated /in-14 mRNA degradation allows cells to transition to L2-stage cell fates.
In lin-14 loss-of-function mutants, cells skip the L1 stage division patterns and initiate the L2 stage division patterns directly after
hatching. It is currently unknown how LIN-14 controls cell division patterns, and thus, if it controls the expression of cell-cycle
regulators. In this project, we make use of the intestinal lineage, which undergoes three distinguishable cell cycle variations
during development: (1) during embryogenesis, intestinal cells undergo canonical cell cycles to form a functional intestine; (2)
during the L1 stage, intestinal cells undergo one round of endomitosis that gives rise to binucleated cells; (3) subsequently,
intestinal nuclei increase their ploidy by undergoing endoreplication cycles at the end of each larval stage. Using heat shock-
inducible lin-4 expression we can target lin-14 mRNA degradation during different moments in L1 and determine the effect
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on intestinal cell-cycle progression. As expected, we find that overexpression of lin-4 during early L1 results in intestinal cells
skipping endomitosis and remaining mononucleated, similar to /in-14 loss of function mutants. Interestingly, our preliminary
results suggest that lin-4 overexpression does not inhibit binucleation during later timepoints in L1, when intestinal cells are
likely in G2 phase of endomitosis, suggesting that at that stage intestinal cells have become committed to undergo endomitosis.
In future work, we plan to use a microfluidics-based approach to image endogenously GFP-tagged LIN-14 and make use of the
Auxin-Inducible Degron (AID) system, to target LIN-14 degradation during specific cell cycle phases in intestinal cells, which will
allow us to further investigate how LIN-14 dynamics control intestinal cell-cycle progression. Furthermore, we plan to perform
RNA-sequencing on purified intestinal cells in the presence and absence of LIN-14 to investigate how LIN-14 influences cell-cycle
gene expression. Together, this work will help elucidate the mechanisms by which heterochronic factors impinge on the cell cycle
machinery, which will be critical to understand how cells time their divisions during development.

277C  Comparison of meiotic proteins REC-1/HIM-5 in Caenorhabditis elegans and Caenorhabditis briggsae Michelle
Scuzzarella, Judith L. YanowitzOBGYN, Magee-Womens Research Institute

DNA double-strand breaks (DSBs) are highly deleterious, yet necessary for exchange of genetic material during crossover (CO)
formation in meiosis. CO formation is required for the physical connection and proper alignment of homologs to prevent nondis-
junction of chromosomes during meiosis .

In C. elegans, most chromosomes receive a single CO on the recombinogenic and less gene-dense chromosome arms, while
avoiding the more gene rich chromosome centers. In this organism, the rec-1 gene is responsible for maintaining normal CO
distribution. The number of CO events remains unchanged in rec-1 mutants, while the location of crossovers is altered. The him-
5 gene plays a role in maintaining normal crossover distribution, while also promoting DSB formation on the X chromosome.
When both genes are mutated, more severe defects in DSB formation are observed with nondisjunction of autosomes also
occurring.

Prior studies showed that the rec-1 and him-5 genes are distantly related paralogs with a single ancestral gene in other Caenor-
habditis species. The gene coding for REC-1 is in a synteny block on LG | that is conserved in order and orientation in at least six
other Caenorhabditis species but the genes in the rec-1 position show greater sequence similarity with C. elegans him-5, which
is found on LG V. This evidence, as well as their redundant roles in meiosis suggest that rec-1 and him-5 are distantly related
paralogs.

We have used the CRISPR/Cas9 gene editing system to create a knockout mutant in the Caenorhabditis briggsae paralog of these
two genes, cbg25171, with the intention of exploring the evolution of these genes and the effect on meiosis in a closely related
species. The presence of males in this population has been observed, as well as an increased number of univalents at diakinesis,
which indicates an increase in nondisjunction. Based on preliminary data, we hypothesize that cbg25171 plays a similar role in C.
briggsae meiosis as both rec-1 and him-5 do together in C. elegans despite low sequence similarity. Further functional analysis
of the C. briggsae mutations of the rec-1/him-5 paralog will be presented.

278C  Tryptophanyl tRNA synthetase (WARS1) depletion leads to genomic instability Mahmoud Izadi, Tayyiba Akbar Ali,
Farah Shurrab, Ehsan Pourkarimi D.Division of Genomics and Translational Medicine, College of Health and Life Sciences,
Hamad Bin Khalifa University

The highly conserved aminoacyl tRNA synthetases (Aars) are, at a superficial glance, housekeeping genes essential for catalyzing
the binding of amino acids to their cognate tRNA, ensuring translation fidelity. Aars also have non-canonical functions unrelated
to their role in aminoacyl transferase activity. Recently, mutations in members of the Aars protein family have been reported
in different cancers. Among them, tryptophanyl tRNA synthetase (WARS) has been related to an increased risk of metastasis.
Previously, we identified the correlation between wars-1 knockdown (KD) and improper cell division in the mitotic zone, leading
to defects in germline development in Caenorhabditis elegans (C. elegans). Here, we aim to further characterize the effects of
WARS-1 depletion on germline development. We report the effect of the wars-1 KD on genomic instability; worms with reduced
WARS-1 exhibit cell cycle arrest at the G2/M phase transition of the mitotic cells. This cell cycle arrest phenotype is linked to the
activation of the DNA damage checkpoint signaling, confirmed by CHK-1 phosphorylation. We further show that the DNA dam-
age checkpoint activation is accompanied by increased RPA-1 foci in both mitotic and meiotic cells. Interestingly, wars-1 KD in
the mitotically active embryonic cells results in the formation of chromatin bridges, which is the hallmark of genomic instability
or the lack of proper DNA damage repair. All in all, to our knowledge, we are the first to report the role of wars-1 KD or perhaps
the lack of proper amino acid loading and protein translation in genomic instability. This further suggests the protective role of
WARS-1 in cancer formation and metastasis, making it a promising target for cancer treatment.

279C Dinstint collaboratory Aurora B kinase and the PP1 phosphatases during the two C. elegans male meiotic
divisions YU-NAN TSAl, Yi-Shiu Lin, Jui-Ching WuClinical Laboratory Sciences and Medical Biotechnology, National Taiwan
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University

Accurate and precise segregation of chromosomes is essential for maintaining chromosome integrity during cell division. It has
been shown that collaboration between Aurora B kinase and PP1 phosphatases is essential for regulating chromosome bi-orien-
tation and segregation in mitotic and oocyte meiotic divisions. In this study, we examined the roles of Aurora B kinase and PP1
phosphatases during male meiotic divisions. An analog-sensitive Aurora B kinase worm enables the examination of Ml and Ml
divisions separately. As expected, inhibition of Aurora B kinase AIR-2 in meiosis | caused segregation defects including mis-orien-
tation and nondisjunction. Similarly, inhibition of Aurora B kinase in secondary spermatocytes also caused chromosome segre-
gation defects comparable to the inhibition of Aurora B kinase in meiosis I. As an antagonistic factor, we found PP1 phosphatase
GSP-2 is required for both Ml and MIl chromosome segregation. Deletion of PP1 GSP-2 caused significant mal-alignment of chro-
mosomes at metaphase onset in Ml and subsequent MII. In contrast, primary spermatocytes treated with Pan-PP1 phosphatases
inhibitor okadaic acid exhibited chromosome orientation defects comparable to gsp-2 mutants, indicating GSP-2 is the major
phosphatase during meiosis . However, okadaic acid treatment induced a different set of chromosome segregation defects in
male meiosis I, where chromosomes failed to align bi-orientally before separation, and nondisjunction also occurred. Thus, male
Ml and MII divisions might employ different phosphatases for regulation. Our study reveals that Aurora B kinase participates in
regulating both Ml and MIl in a kinase/phosphatase-dependent phosphorylation with different PP1s, and proper coordination
of the kinase/phosphatase balance is critical for accurate chromosome segregation during male meiosis.

280C  Regulation of C. elegans germline stem and progenitor cell mitosis by developmental and environmental signaling
networks Eric Cheng, Ran Lu, Abigail GerholdBiology, McGill University

Equal partitioning of the replicated genome is essential to produce genetically identical daughter cells during mitosis. How
mitotic fidelity is affected by physiological changes in developmental or environmental signaling networks remains unclear, in
part due to a lack of suitable model systems for the real-time observation of mitotic cells in vivo. C. elegans germline stem and
progenitor cells (GSPCs) provide an excellent model system in which to investigate the influence of signaling networks on mitotic
cells within their native environment. Using in situ live-cell imaging, we have shown that caloric restriction and developmental
changes in GSPC proliferation rate are associated with a prolonged duration of GSPC mitosis, as measured from nuclear envelope
breakdown to anaphase onset. Here we have performed a candidate screen of major developmental signaling pathways, which
integrate cell proliferation and development in many organisms, but which are not known to influence mitosis per se, for similar
effects on GSPC mitotic timing. We find that reducing activity of the insulin receptor daf-2/IGFR (daf-2(e1370)) leads to an in-
creased duration of GSPC mitosis that is dependent on the mitotic checkpoint, and an increased incidence of chromosome seg-
regation errors when the checkpoint is compromised. daf-2(e1370) mitotic delays can be rescued by loss-of-function mutations
in daf-16/FOXO or daf-18/PTEN or a gain-of-function mutation in akt-1, suggesting that they require canonical insulin signaling,
converging on the regulation of DAF-16. However, despite a measurable increase in DAF-16 nuclear localization in GSPCs in daf-
2(e1370) mutants, we find that DAF-2 is required in the soma, and not in the germline, to affect both GSPC mitotic duration and
cell cycle progression. In addition, although daf-2(e1370) phenocopies the effect of caloric restriction on GSPC mitosis, we find
that mitotic delays upon caloric restriction require daf-18/PTEN, but not daf-16/FOXO, indicating that developmental and envi-
ronmental signaling networks make distinct, genetically separable contributions to the regulation of mitosis in GSPCs. Overall,
our work highlights the challenges cells face to preserve mitotic timing and fidelity in complex physiological environments.

281C Homeostatic regulation of germline stem cells : AAK-1 non-autonomously supresses germline stem cell proliferation
from the somatic sheath cells Xavier Lechasseur, Olivier Gagné, Ange Brou, Patrick NarbonneMedical biology, Université du
Québec a Trois-Rivieres (UQTR)

Maintaining a balance between stem cell proliferation and the need for their differentiated progeny is crucial for all organisms.
Breaking this balance can lead to tissue atrophy or to the development of tumors. To prevent such anomalies, homeostatic regu-
latory mechanisms couple these two variables in vivo. In C. elegans, homeostatic signaling blocks germline stem cell (GSC) prolif-
eration when oocytes accumulate in the proximal part of the gonad because of sperm depletion. AAK-1, the C. elegans ortholog
of the AMP-activated protein kinase (AMPK), is required for homeostatic downregulation of GSC proliferation. To understand
this new AAK-1 role, we first determined in which tissue(s) it was required for homeostatic signaling. We tagged endogenous
AAK-1 using CRISPR/Cas9 to find that it was highly expressed in the gonadal sheath cells and was also present at lower levels in
the distal tip cell (DTC), intestine, and throughout the germline. We performed aak-1(RNAI) in the rrf-1 and ppw-1 backgrounds
to inactivate aak-1 specifically in the germline and soma, respectively. These experiments clearly showed that AAK-1 activity was
required in somatic tissues for homeostatic signaling, and thus functions cell non autonomously to suppress GSC proliferation.
Using tissue-specific rescuing transgenes to restore AAK-1 function in aak-1(-) mutants, we further determined that AAK-1 ex-
pression in the gonadal sheath cells was sufficient to rescue homeostatic signaling. Interestingly, the growth signaling effector
MPK-1/MAPK promotes GSC proliferation within the same tissue, raising the possibility that AAK-1 could interact with MPK-1
signaling in the sheath cells to stop GSC proliferation. To genetically order this interaction, we constructed an aak-1(-) mpk-1(-
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) double mutant. The phenotype of this double mutant was similar to the mpk-1(-) phenotype, suggesting that aak-1 could act
upstream to inhibit mpk-1 during homeostatic signaling, as part of the same pathway. We are currently investigating whether
this interaction may or may not be direct. In case the interaction would not be direct, we also are exploring in parallel the AAK-
1 interactome with the Turbo ID labeling technique to find out, within the gonadal sheath cells, other proteins that should lie
between AAK-1 and MPK-1 to mediate homeostatic signaling.

282C TOP-2 is differentially required for meiotic chromosome morphology in spermatogenesis and oogenesis Christine K
Rourke?, Nirajan Bhandari®, Lauren Salvitti?, Aimee Jaramillo-Lambert!*University of Delaware, 2Charles River Laboratory

The specialized cell division of meiosis results in the production of haploid gametes from diploid gamete precursor cells. The
success of meiosis | is dependent on the proper pairing of homologous chromosomes, synapsis, and recombination. Failure to
complete these steps properly results in gamete aneuploidy, which is the leading cause of infertility, progeny inviability, and
birth defects. Many meiotic events are sex-specific including chromosome structure. In particular, the degree of chromosome
compaction in spermatogenesis is much greater than in oogenesis. Differential chromosome compaction appears to be co-
ordinated by the functions of several proteins including sperm-specific histone variants and histone post-translational modi-
fications, condensins, cohesins, and DNA topoisomerases. Recently, we found that C. elegans Topoisomerase |l (top-2) plays
sex-specific roles in the localization of meiotic chromosome structural components and on chromosome structure during late
meiotic prophase. During spermatogenesis, late prophase chromosomes are significantly compromised both in their ability
to condense and to individualize after loss of top-2 function [top-2(it7)]. During oogenesis, chromosome individualization and
overall structure appears to be unaffected in top-2(it7), however, the length of diakinesis bivalents are elongated. These sex-spe-
cific differences are likely due to the temporal regulation of meiosis in late meiotic prophase of oogenesis vs. spermatogenesis.
As top-2(it7) resulted in a change of chromosome morphology during late meiotic prophase of spermatogenesis, we asked
if top-2 is important for mediating a chromosome structure conducive to meiotic recombination. We examined meiotic double-
strand break repair by the assembly and disassembly of RAD-51 foci during spermatogenesis. We found fewer RAD-51 foci in
the transition zone through late pachytene in top-2(it7) spermatogenic germlines. Even though fewer RAD-51 foci are observed,
crossover designation does not appear to be perturbed in top-2(it7) spermatogenesis as five GFP::COSA-1 foci were found per
nucleus in the mutant germlines (one focus for each pair of autosomes, no focus on the X). Currently, we are further probing the
spermatogenesis-specific roles of TOP-2 by investigating if top-2(it7) induces changes in the genetic map, and using a combina-
tion of FISH oligopaint and super-resolution microscopy to analyze chromosome structure during the karyosome to diakinesis
transition.

283C  TIR-1/SARM1 is required for homeostatic regulation of germline stem cell proliferation independently of PMK-1/
p38 MAPK Alexandre Clouet, Matthieu Valet, Benjamin Dufour, Janina Rieger, Alexane Murray, Patrick NarbonneDépartement
de Biologie Médicale, Université du Québec a Trois-Rivieres

All differentiated cell types populating tissues and organs derive from stem cells. To maintain tissue and organ homeostasis, stem
cell proliferation must be finely tuned during the whole life of an organism to prevent developmental disorders and pathologies
like cancers. In C. elegans, germline stem cell proliferation rates are regulated by two factors: nutrient uptake and the quantity of
mature oocytes. In the latter, oocyte accumulation promotes germline stem cell quiescence, preventing oocyte hyperaccumula-
tion. This homeostatic feedback needs to integrate oocyte abundancy and to signal across multiple tissues to modulate germline
stem cell proliferation. Although we have identified DAF-18/PTEN, PAR-4/LKB1, AAK-1/AMPK and MPK-1/ERK as effectors of this
negative feedback loop, additional effectors are presumably missing to complete this inter-tissular molecular cascade. Here,
we EMS-mutagenized an oma-1; oma-2 background to trigger oocyte accumulation and homeostatic inhibition of germline
stem cell proliferation. We further used a germline marker to screen for mutants that displayed oocyte hyperaccumulation and
phenocopied aak-1; oma-1; oma-2 homeostatic defective mutant. We screened approximately 8000 haploid genomes from
which we isolated 9 verified candidates. Using whole genome sequencing and bioinformatics analysis, we identified 800 genes
that had mutations in these candidates, while 26 of these genes were mutated in two or more candidates. Complementation
tests and transgenic rescue experiments confirmed that aak-1 loss-of-function was responsible for the tumorous phenotype
observed in two candidates. Hence, our screening strategy effectively led to the isolation of mutations disrupting homeostatic
signaling. We next used RNAi to knockdown the remaining 25 genes on our shared list and identified TIR-1/SARM1 as a new
gene required for of homeostatic signaling. Available null alleles further confirmed this tir-1 phenotype. We next C-term tagged
all endogenous TIR-1 isoforms using CRISPR/Cas9. TIR-1 expression was detected in nervous system and somatic gonad sheath
cells. We next performed loss-of-function experiments on TIR-1’s putative interactors. Among these, the knockout of PMK-1/
p38 MAPK did not impair homeostatic signaling, suggesting that TIR-1 functions independently from this well-established target.
Describing TIR-1 tumor suppressing function at a molecular level is important, as this role appears to be conserved in human.

284C  High-resolution recombination mapping in individual meiotic products of C. elegans spermatogenesis and oogene-
sis Zachary Bush'?, Alice S Naftaly*?, Devin Dinwiddie!, Cora Albers?, John S Conery?, Kenneth J Hillers?, Diana E Libuda'!Biology,
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University of Oregon, Biological Sciences, California Polytechnic State University, San Luis Obispo

Crossover recombination events generate genetic diversity and ensure the repair of DNA damage and the accurate segregation
of chromosomes during meiosis. In many species, the genomic distribution of crossovers is nonrandom and can vary between
sexes. The genomes of many species evolved kilobase-scale “hotspots” where crossover events are more likely to form. In con-
trast, the Caenorhabditis elegans genome lacks hotspots, with crossovers instead occurring across megabase-scale domains
on the terminal thirds of each chromosome. Further, genetic and cytological experiments indicate C. elegans spermatogenesis
exhibits higher crossover frequencies in comparison to oogenesis, however, the mechanisms that lead to this sexually dimorphic
crossover regulation are poorly understood. To define these sexually dimorphic recombination landscapes at high resolution
across the entire genome, we recently generated new reference genomes for the genetically divergent Bristol and Hawaiian
isolates of C. elegans. Between the Bristol and Hawaiian lineages, we identify over 3.1 Mb of sequence divergence consisting of
337,584 SNPs, 94,503 small insertion-deletions (<50bp), and 4,334 large structural variations (>50bp). We also comprehensively
annotated all transposable element families in both genomes and tracked the movement of 47 individual transposons between
the two isolates. Finally, we performed whole-genome sequencing and high-resolution recombination mapping of single worms
with Bristol-Hawaiian recombinant chromosomes from individual meiotic products of either spermatogenesis or oogenesis. Our
preliminary results confirm that crossovers in the oocyte and spermatocyte genomes are formed at a higher rate in the terminal
domains of each chromosome. Also, we detect and analyze rare incidences of double crossovers, and noncrossover recombina-
tion events. Overall, these studies present both a comprehensive analysis of the genomic variation between Bristol and Hawaiian
populations of C. elegans and high-resolution whole-genome analysis of sexual dimorphic crossover distributions in individual C.
elegans spermatocyte and oocyte genomes. Our work here also provides additional resources for future comparative genomic
studies and a framework for high-throughput recombination mapping in both oocyte and spermatocyte genomes.

285C  Polarity regulation through microtubules Aaron Daniel Brooks?, Jack Martin?, Josana Rodriguez?, John Packer?, lolo
Squires? ICAMB, Newcastle University, 2Newcastle University

Polarity in the C. elegans zygote is regulated by a conserved group of polarity effectors classified as partitioning defective (PAR)
proteins. These PAR proteins form distinct domains within the zygote and are labelled as being either anterior or posterior
depending which domain they occupy. They are highly regulated as downstream signalling from these domains is ultimately re-
sponsible for successful asymmetric division and development. Symmetry breaking, the initial polarisation step in the C. elegans
embryo, is traditionally thought to be achieved through two functionally redundant pathways. Each of these pathways rely on
the activity of cytoskeletal filaments and are triggered by signals emanating from the centrosomes. One pathway involves the
removal of anterior PARs through cortical flow generated from the retraction of an actomyosin cortex. Simultaneously centro-
somal microtubules facilitate the loading of posterior PARs onto the cortex through the other pathway. Of these two, our study
focuses on the microtubule dependent pathway. This was achieved through the use of a strain in which cortical flow is abolished
(NOP1A).

Current understanding tells us that in the absence of cortical flows, the microtubule dependent pathway should be solely re-
sponsible for symmetry breaking. To some extent our data supports this, as the point of symmetry breaking correlates more with
centrosome position in the NOP1A, where the microtubule pathway will be active. However, RNAj silencing of proteins thought
to be within this pathway have shown some surprising results. Such as symmetry breaking occurring even when both pathways
are theoretically not active. Our results highlight key proteins as well as gaps in our current understanding of the microtubule
dependent pathway. Additionally, our results could be indicating that there is a third novel mechanism at play, in which microtu-
bules are actively removing or delivering PARs, for which we have preliminary evidence

286C  Regulation of defective mitochondrial DNA accumulation and transmission in C. elegans by the programmed cell
death and aging pathways Samantha Fiallo?, Sagen E Flowers?, Rushali Kothari?, Yamila N Torres Cleuren?, Melissa R Alcorn?,
Chee Kiang Ewe?, Geneva Alok?, Abhay Saini?, Pradeep M Joshi?, Joel H. Rothman?UC Santa Barbara, 2UCSB, *University of Ber-
gen

Produced by engulfment by a primordial eukaryotic cell over 2.5 billion years ago, mitochondria contain their own genomes
(mtDNA) that are distinct from that of the nucleus. mtDNA is especially susceptible to damage by superoxide radicals. Smaller,
deleted mtDNA genomes are at a replicative advantage and, if not eliminated, can lead to debilitation or lethality of the animal.
Eukaryotic cells have therefore evolved the process of mitochondrial purifying selection (MPS), in which mitochondria with
defective mtDNAs are selective removed. The exact mechanisms of MPS are still largely unknown. We availed of a stable 3.1
kb mtDNA deletion, uaDf5, to investigate the role of regulatory components in MPS during germline development. This mu-
tant mtDNA is carried in stable heteroplasmy with normal mtDNA and is the dominant species of the mitochondrial genome,
likely owing to replicative advantage. We found that mutants lacking pro-apoptotic regulators, including the CED-3 and CSP-1
caspases, CED-13/BH3-only domain, and cell death engulfment factors, resulted in a substantially higher fractional abundance
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of uaDf5 in the germlines of mothers. This finding implicates the cell death machinery in MPS. However, we were surprised to
find that removal of the pro-apoptotic factor CED-4/Apafl or mutations in the CED-4 interacting prodomain of CED-3 did not
increase uaDf5 levels, suggesting a non-canonical germline programmed cell death mechanism involving the CED-13/caspase
axis. Our preliminary findings suggest that the defective mtDNA results in elevated cell death in the germline and arrest of
germline proliferation, reminiscent of what is seen in response to radiation-induced genotoxic stress in the nuclear genome. Fur-
ther, we found that uaDf5 levels increase in mothers as they age, an effect that is passed onto their progeny. We found that in
mutants with elevated uaDf5 levels, MPS was enhanced in older mothers, suggesting age-dependence of MPS. Consistent with
this possibility, we found that long-lived daf-2 and c/k-1 mutants showed decreased accumulation of uaDf5, whereas short-lived
mutants showed an increase in the defective mtDNA. These studies implicate both a non-canonical programmed cell death
mechanism and the aging program in MPS and mtDNA quality control.

287C  Uncovering the Molecular Mechanisms that Underlie C. elegans Primordial Germ Cell Trogocytosis Julie E Manikas,
Yusuff Abdu, Jeremy NanceNew York University School of Medicine

A specialized form of cell-cell interaction called trogocytosis occurs when one cell cannibalizes another cell by biting off and di-
gesting pieces of the cell. We showed previously that primordial germ cells (PGCs) form cellular extensions called lobes which are
bitten off and digested by surrounding endodermal cells. This event results in a two-fold reduction in PGC size and mitochondrial
DNA. Trogocytosis requires F-actin and the membrane remodeling proteins dynamin and LST-4/SNX9, but additional proteins
needed to promote trogocytosis are unknown. Specifically, how trogocytosis differs mechanistically from whole-cell phagocy-
tosis, which does not require a biting step, remains unknown. To identify additional regulators of trogocytosis, we performed a
forward genetic screen and identified mutants defective in PGC trogocytosis. By analyzing cell corpse phagocytosis, we found
that a subset of the mutants is required for PGC trogocytosis but not phagocytosis. Using FRAP analysis, we showed that some
mutants are required for the biting step, whereas other function downstream to digest the bitten off pieces of PGCs. The ongoing
cloning and characterization of these mutants will provide new mechanistic insights into a largely unexplored and unique form
of cell-cell interaction.

288C  Skp1 proteins are structural components of the synaptonemal complex in C. elegans Joshua Blundon?, Brenda Ce-
sarl, Jung Woo Bae!?, Ivana Cavka?, Jocelyn Haversat?, Simone Koehler?, Yumi Kim3!Biology, Johns Hopkins University, 2European
Molecular Biology Laboratory, 3Johns Hopkins University

Faithful chromosome segregation during meiosis requires chromosomes to pair and recombine with their homologous partners
during meiotic prophase I. In most eukaryotes, homologous chromosome alignment is reinforced by synapsis, a process defined
by the assembly of the synaptonemal complex (SC), a tripartite protein structure that assembles between homologous chromo-
somes. The SC interacts with crossover-promoting factors and enables their diffusion and concentration along meiotic chromo-
somes, thereby regulating the number and distribution of crossovers. Recent evidence from diverse eukaryotes indicates that
the Skp1-Cull-F-box (SCF) E3 ubiquitin ligase regulates synapsis, although the mechanism of its action remains unclear. Here,
we report that two paralogous Skp1l-related proteins in C. elegans, SKR-1 and SKR-2, serve as structural components of the SC,
independently of their canonical roles within the SCF complex. SKR-1 and SKR-2 associate with the other SC proteins and localize
to the SC central region, constituting its central element. As recently shown for Dictyostelium Skp1, recombinant SKR-1 forms a
dimer in vitro. Strikingly, mutating the dimer interface of SKR-1/2, without impairing the SCF activity, results in a complete failure
in synapsis and crossover formation, which is indistinguishable from the phenotypes observed in worms lacking other SC pro-
teins. Intriguingly, the Skp1 dimerization interface is predominantly hydrophobic and overlaps with the binding sites for Cull and
F-box proteins. Thus, the dimerization of SKR-1/2 and SCF formation are mutually exclusive, providing a molecular basis for why
SKR-1/2 cannot function as part of the SCF complex once incorporated into the SC. Together, our findings reveal a remarkable
case of meiotic regulation where a highly conserved cell cycle regulator is repurposed as part of the essential meiotic scaffold
and may provide a mechanism for coupling SC assembly and disassembly with cell cycle progression.

289C  Defining CLS-2 Function in Central Spindle Assembly in C. elegans Male Sperm Meiosis Sebastian Gomez?, Vanessa
Cota*'Biology, San Francisco State University, 2San Francisco State University

Male infertility is a serious concern for many Americans. To elucidate how infertility arises, we are using the Caenorhabditis
elegans nematode to study unique molecular mechanisms across mitosis, oocyte meiosis, and male sperm meiosis that ensure
proper chromosome segregation. In the case of mitosis and oocyte meiosis, a central spindle structure composed of microtubules
assembles in the midzone and produces pushing/pulling forces between segregating chromosomes. The central spindle structure
is initiated by the kinetochore protein, CLS-2. In the case of C. elegans male sperm meiosis, few microtubules are present in the
midzone except those tied to the lagging unpaired X chromosome, a unique feature of male sperm meiosis. It is unknown whether
the presence of the lagging unpaired X chromosome implies that there is a distinctive mechanism of chromosome segregation in
male sperm meiosis. | hypothesize that CLS-2 does not play a significant role in central spindle assembly in male sperm meiosis.
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Instead, male sperm meiosis relies on the pulling forces of the kinetochore-connected microtubules rather than the push/pull
forces generated by the central spindle. After conducting immunostaining experiments, | have discovered that in addition to
CLS-2 localizing to kinetochores on DNA and centrosomes on the polar ends of a dividing sperm cell, CLS-2 also co-localizes with
microtubules in the midzone region during anaphase | of male sperm meiosis which | believe is meant to stabilize the lagging
X chromosome as it resolves to a polar end. We are investigating if this new localization pattern is consistent throughout the
rest of male sperm meiosis. To observe the spatial/temporal relationship CLS-2 has with microtubules and DNA, | have created
a new C. elegans strain that contains fluorescent markers on CLS-2, microtubules, and DNA. | have successfully depleted CLS-2
in live C. elegans males using the novel auxin-inducible degradation system and will be observing any differences in male sperm
meiosis with respect to microtubules and DNA. Measuring rates of DNA movement will allow us to determine the role of CLS-2
in segregation dynamics. We also plan to observe whether removing the presence of the lagging X chromosome (like in the case
of hermaphrodite sperm meiosis or tra-2 mutant worms) will have an influence on CLS-2 function. Understanding CLS-2 function
can elucidate the molecular mechanisms required for forming healthy sperm.

290C Leveraging the Male Secreted Short (MSS) family of glycoproteins to investigate fertilization and sperm competition
in Caenorhabditis Asan Turdiey, Eric S. HaagDepartment of Biology, and Biological Sciences Graduate Program, University of
Maryland, College Park

Sperm competition is a major component of sexual selection and is present in all major animal groups. Research from the past
decades on several animal models, including flies, mice, and nematodes, has led to the identification of genes with apparent
roles in sperm competitiveness [1, 2]. Their molecular mechanisms are generally not known, but they appear to be distinct from
core fertilization factors. The dispensable nature of sperm-competition genes for reproduction makes them more amenable for
manipulation than essential fertilization genes, yet they may reveal general lessons about gamete biology. Using comparative
genomics, the Haag lab previously identified genes encoding small sperm glycoproteins that are present in outcrossing species,
but consistently lost in hermaphrodites. These comprise the Male Secreted Short (MSS) family [3]. Restoring mss to males of the
self-fertile C. briggsae via transgene from a close male-female relative C. nigoni led to a large increase in male mating success
in competitive contexts. MSS is a short glycoprotein present on the surface of activated sperm. Its relatively well-conserved
N-terminal signal peptide and C-terminal GPl anchor signal sequences are cleaved post-translationally, leaving a poorly conserved
glycosylated region. My work seeks answers to three questions: Is glycosylation essential for the increased competitiveness of
MSS+ sperm? Do other MSS-related proteins (MSRPs) perform distinct roles in Caenorhabditis sperm? What factors are re-
sponsible for mss expression in species that lost the gene? | hypothesize: 1) that increased sperm competitiveness is driven by
MSS-conjugated glycans, which interact with sugar-binding receptors (e.g. C-type lectins) on female reproductive tissues; 2) that
MSRPs are retained because they are required (alone or in combination) for baseline fertility, and 3) an evolutionarily conserved
transcription factor is responsible for mss expression in species that lost mss. | will report recent results that address the first
two hypotheses.

References:

[1] Birkhead, T. R., & Pizzari, T. (2002). Nat. Rev. Gen., 3(4), 262-73.

[2] Civetta, A., & Ranz, J. M. (2019). Front. Genet., 10, 820-820.

[3]Yin, D., Schwarz, E. M., Thomas C. G., et al. (2018). Science, 359(6371), 55-61.

291C PQN-59: a link between cell division and stress granule formation? Adriano Pizzella, Simona Abbatemarco, Monica
GottaPHYM, Universite de Geneve

When exposed to stressful conditions, eukaryotic cells respond by inducing the formation of stress granules (SG), membraneless
organelles formed by the condensation of proteins and RNA molecules into liquid droplets.

Our laboratory investigates the function of the ubiquitous PQN-59 (Prion-like-(Q/N-rich)-domain-bearing protein) protein, or-
thologue of the human SG nucleator UBAP2L and SG component UBAP2. PQN-59 localizes to the SG in embryos and germlines
after treatment with various stressors such as heat shock and oxidative stress. Moreover, PQN-59 contributes to proper stress
granules formation, as it physically interacts and recruits GTBP-1, a conserved SG component, in this phase separated organelle.

However, PQN-59 depletion also results in brood size reduction, in high embryonal lethality and in chromosome segregation
impairments. These unique features make PQN-59 a key player for C. elegans’ fitness, in a yet unknown fashion.

Our cell biology data and our structure-function analysis of PQN-59 indicate that the role in stress granule formation and the role
in embryonic viability and chromosome segregation are independent. To understand the molecular function of PQN-59 outside
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stress granule formation, we have performed proteomic analyses in in different genetic backgrounds. Altogether we believe
PQN-59 might play fundamental roles in cell homeostasis that have not been described yet.

292C UNC-10/SYD-2 complex is sufficient to link kinesin-3 to RAB-3 containing synaptic vesicles in the absence of the
motor’s PH domain Odvogmed BayansanlLife science, Molecular and Cellular Biology, NTHU

Kinesin-3 KIF1A (UNC-104 in C. elegans) is the major fast axonal transporter of STVs (synaptic vesicle protein transport vesicles)
containing synaptic precursors such as RAB3A (RAB-3) or VAMP2 (SNB-1). Heritable mutations in neuronal motor proteins (and
their adaptors) lead to numerous neurodegenerative diseases. The C-terminal PH (pleckstrin homolog) domain of kinesin-3
UNC-104 binds directly to phosphatidylinositol 4,5-bisphosphates that form the lipid bilayers of STVs. We hypothesize that
RAB-3-bound STVs employ a dual linker UNC-10/SYD-2 (RIMS1/liprin-alpha in mammals) acting as an UNC-104 receptor. This
tripartite RAB-

3/UNC-10/SYD-2 complex would then act as an additional linker to strengthen the motor-lipid interaction. RT-PCR and Western
blot experiments reveal a genetic relation between SYD-2, UNC-10 and RAB-3. Co-immunoprecipitation assays demonstrate
changes in binding affinities between SYD-2 and UNC-104 depending on the presence or absence of UNC-10 and RAB-3.
Bimolecular fluorescence complementation (BiFC) assays exhibit in situ interaction changes between SYD-2 and UNC-104 in
either unc-10 or rab-3 mutants. In these mutants, UNC-104 travels significantly shorter distances with significantly reduced
speeds as compared to wildtype animals. Though both SNB-1 and RAB-3 containing vesicles are actively transported by UNC-
104, the movement of RAB-3 containing vesicles is generally enhanced and largely depends on the presence of the dual UNC-
10/SYD-2 linker. Strikingly, deleting UNC-104’s PH domain did not affect UNC-104/RAB-3 colocalization but did affect UNC-104/
SNB-1 colocalization. Further, in worms carrying a point mutation in the PH domain of UNC-104, motility of RAB-3-

tagged vesicles remains unaffected while SNB-1-tagged vesicles move with significantly reduced speeds and travel distances

in anterograde directions. These findings support the model of a dual UNC-10/SYD-2 linker acting as an additional buttress to
connect UNC-104 motor to RAB-3-containing STVs leading to a more stabilized and enhanced transport in neurons.

293C  The enigmatic trans function of the Adhesion GPCR Latrophilin cross-talks with the Notch pathway Willem

Berend Post?, Daniel Matus?, Victoria Elisabeth GroR?, Franziska Fiedler?, Alexander Knierim*®, Torsten Schéneberg?, Simone
Promel**!Institute of Cell Biology, Heinrich Heine University, 2The Department of Molecular and Cellular Physiology, The De-
partment of Neurosurgery, and Institute for Stem Cell Biology and Regenerative Medicine, Stanford University, *3Rudolf Schon-
heimer Institute of Biochemistry, Leipzig University, ‘Rudolf Schénheimer Institute of Biochemistry, Medical Faculty, Leipzig,
Leipzig University, °Leipzig University Medical Center, IFB Adiposity Diseases

Caenorhabditis elegans provides an excellent model organism to study G protein-coupled receptors (GPCRs) signaling and
function in their in vivo context to gain insights into how different signals control distinct physiological processes. Thereby,
GPCRs are essential cell surface receptors with diverse functions and a huge pharmacological potential. One class of these cell
surface receptors are Adhesion GPCRs (aGPCRs). Recently, it was found that some Adhesion GPCRs are not only able to mediate
classical signals via G proteins, but also function independently of the seven transmembrane (7TM) domain and C terminus.
This trans (7TM-independent) function is highly unusual for GPCRs and has interesting functional implications.

To investigate this unusual trans mode of action only mediated via the extracellular domain we studied the Adhesion GPCR
Latrophilin (LAT-1), which can be considered a prototype of the class as they are among the evolutionarily oldest members of
the class. We found that the trans function of LAT-1 is involved in germ cell proliferation. In the absence of the receptor, worms
display an altered amount of proliferative germ cells. This effect can be rescued to wild-type levels with the sole N terminus of
the receptor. Together with the fact that LAT1 acts non-cell autonomously from the somatic gonad (in particular the distal tip
cell) to mediate this effect, this demonstrates that the receptor realizes its function via the trans mode.

One major pathway controlling cell proliferation and differentiation in the germline is the Notch pathway. Functional and expres-
sion analyses showed that LAT-1 is interfering with this pathway. A Notch activation assay revealed that in the absence of LAT-1,
the Notch receptor GLP-1 shows lower activation than when LAT-1 is present, suggesting that the aGPCR has an positive modu-
latory effect on Notch signaling. Further, Bimolecular Fluorescence Complementation (BiFC) analyses lead to the hypothesis that
LAT-1 can physically interact with the Notch ligand LAG-2.

In summary, we have shown that the trans function of the Latrophilin homolog LAT-1 modulates germ cell proliferation by
cross-talking with the Notch pathway in C. elegans. This implicates that aGPCRs can be novel potential regulators of this highly
conserved signaling cascade.

294C Kinetics of nucleolar droplets during nucleolar assembly Sara Zdanovskis?, Stephanie C. Weber?'Biology, McGill Uni-
versity, 2McGill University
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The nucleolus is a biomolecular condensate; it is a membraneless organelle that assembles through liquid liquid phase sep-
aration. The C. elegans embryo is a useful model to study the kinetics of nucleolar assembly given the rapid and measurable
assembly of nucleoli during several cell cycles. In two and four-cell stage embryos, nucleolar proteins (e.g., FIB-1, DAO-5) are
dispersed in the nucleoplasm throughout the cell cycle. At the eight-cell stage, they concentrate into many small foci, referred
to as extranucleolar droplets (ENDs). Then, either ENDs fuse to the two droplets coarsening at the two sites of active rRNA
transcription or soluble proteins leave the ENDs to then recondense at these two droplets. These preferentially coarsening
droplets are the two nucleoli. Hence, nucleoli coarsen at the expense of ENDs. We performed a targeted RNAi screen to identify
genes, including many involved in pre-rRNA transcription, whose knockdown perturbed nucleolar assembly. Unexpectedly, the
depletion of SUN-1/ZYG-12 - a complex embedded in the nuclear envelope known for attaching centrosomes to the nucleus -
results in nucleolar droplets of variable number, stability, and size. Indeed, nucleolar proteins condense into either zero, two,
three or a dozen stable droplets that do not dissolve or fuse like ENDs; and the size of these droplets ranges from small to
abnormally large. Notably, the abnormally large and numerous stable droplets are a phenotype more severe than any other
known nucleolar phenotype. Therefore, we use the SUN-1/ZYG-12 knockdown as a tool to perturb droplet coarsening kinetics to
identify the biophysical processes underlying nucleolar assembly and phase behavior.

295C  Uncovering moonlighting functions of nucleoporins across species Paula Monterrubio Asensio?, Cristina Ayuso
Garcia?, Rafael Rodriguez Daga?, Peter Askjaer''Gene Regulation and Morphogenesis, Centro Andaluz de Biologia del Desarrol-
lo, 2Cell Biology and Biotechnology, Centro Andaluz de Biologia del Desarrollo

Nuclear pore complexes (NPCs) are composed of multiple copies of 30-35 nucleoporins (Nups; NPPs in C. elegans) embedded in
the nuclear envelope (NE) and act as regulators of RNA and protein transport between the cytoplasm and nucleoplasm. In addi-
tion to their function in nucleocytoplasmic transport, the contact of Nups with chromatin at NPCs and in the nuclear interior has
allowed the emergency of non-transport functions. These non-canonical functions of Nups are relevant to human pathologies
and developmental phenotypes that arise as a result of Nup mutations. Moreover, there are Nups that gain a new localization
upon certain stress conditions, such as heat stress. These “mobile Nups” have been detected both in human and fission yeast
cells. The mechanisms underlying the mobility of Nups, and the phenotypes and pathologies associated with defects in these
new roles of mobile Nups are just emerging in the field. The general hypothesis of this project is that specific nucleoporins
have acquired new functions during evolution, acting therefore as moonlighting proteins. We recently discovered a novel heat
stress-induced structure in fission yeast, termed nucleolar rings (NuRs), which accumulate of a specific subset of Nups (PMID:
33176152). To uncover moonlighting functions of nucleoporins conserved across species we apply acute heat stress to a variety
of C. elegans strains with deletions and/or fluorescent tags in endogenous Nup (npp) loci. We report that certain Nups detach
rapidly from NPCs upon exposure to heat stress whereas other Nups remain stable. Unexpectedly, the behaviour of individual
Nups seems not to correlate with their position within the NPC. Benefitting from the many genome tagging and mutagenesis
efforts in the community, we expect to perform a systematic analysis of most NPC components and thereby obtain a detailed
view of Nups in stress resistance.

296C Cell biology and biochemistry approaches to identify the proteins regulating sperm derived mitochondria degrada-
tion Justine Cailloce!, Fanny Husson?, Batool Ossareh-Nazari?, Lionel Pintard?, Jorge Merlet?, Vincent Galy'!Sorbonne Univer-
sity - CNRS, Institut de Biologie Paris Seine, IBPS, Developmental Biology Laboratory, UMR7622, *University Paris Cité - CNRS,
Institut Jacques Monod, 1JM, UMR7592

Mitochondria are essential organelles in eukaryotic cells; they provide cell energy and are also needed for many cellular path-
ways as apoptosis. To ensure these different functions they have their own genome, the mitochondrial genome (mtDNA). The
genes carried by the mtDNA represent only a small fraction of a cells’ genes but are nevertheless vital. During sexual reproduc-
tion and unlike the nuclear genome which comes equally from both parents, the mitochondrial genome is only transmitted from
the mother. As a matter of fact, uniparental maternal mitochondrial heredity is the most frequent form of mtDNA transmission
found in the animal kingdom and also found in the nematode C. elegans. Paradoxically, like in many species, the C. elegans’
sperm mitochondria enter the oocyte during fertilization. In the last decade we discovered that despite an important dilution
(1:800) of sperm-derived mitochondria compare to the oocyte-derived mitochondria, they are actively degraded by a specific
mechanism of mitophagy named allophagy. This implies a very selective recognition mechanism. Despite recent significant
progress revealing some factors involved in the degradation processes, to date, the signals carried by the sperm mitochondria
which trigger their specific recognition and degradation in the embryo are still unknown. To identify such mark(s), we used
complementary cell biology and biochemistry approaches in C. elegans. We revisited the suggested role of poly-ubiquitylation in
sperm mitochondria degradation with an antibody free approach, using fluorescent TUBES (Tandem-repeated Ubiquitin-Binding
Entities), which are peptides with a high affinity for poly-ubiquitin chains and we will present our results. In order to go beyond
the classical candidates-based approaches used so far in the field and identify the proteins acting in sperm-derived mitochondria
degradation we used a unprecedented and unbiased biochemical approach. To this end, we developed a culture method for
large populations of worms as an alternative of liquid cultures that allowed us to establish the allophagy interactome by an indi-
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rect proximity labelling method. We will present this work that led to the identification of new factors of the allophagic pathway
and our exploration of their function(s) in uniparental maternal mitochondrial heredity.

297C  Cleavage furrow-directed cortical flows bias PAR polarization pathways to link cell polarity to cell division KangBo
Ng¥?, Nisha Hirani', Tom Bland'?, Joana Borrego-Pinto?, Nathan Goehring**Francis Crick Institute, ?Institute for the Physics of
Living Systems, University College London

During development, the conserved PAR polarity network is continuously redeployed, requiring that it adapts to changing cellu-
lar contexts and environmental cues. For example, in the early C. elegans embryo, polarity shifts from being a cell autonomous
process in the zygote to one that must be coordinated between neighbors as the embryo becomes multicellular. We sought to
explore how the PAR network adapts to this shift in the highly tractable C. elegans germline P lineage. We find that although P
lineage blastomeres exhibit a distinct pattern of polarity emergence with respect to the zygote, the underlying mechanochem-
ical processes that drive polarity are largely conserved. Instead, it is the changing nature of the symmetry breaking cue which
helps coordinate the geometry of PAR polarity to neighboring cells in the P lineage. Specifically, we show that furrow-directed
cortical flows associated with cytokinesis of the zygote induce symmetry breaking in the germline blastomere P1 by transporting
PAR-3 into the nascent cell contact as it forms, where it is then positioned to bias downstream PAR polarization pathways. Thus
advection of polarity proteins by furrow-directed cortical flows directly links cell polarity to cell division, which could be a general
strategy for cells to ensure proper organization of cell polarity within dynamically growing systems.

298C  The Kinetochore microtubule coupler, Ndc80 complex, is repurposed for Dendrite Branching Henrique Alves
Domingos?, Mattie Green?, Perry Sanders?, Dhanya Cheerambathur!!Institute of Cell Biology, University of Edinburgh, Universi-
ty of Edinburgh

Neurons are polarized cells that contain dendrites, which receive information from neighbouring cells, and ax-
ons, which are responsible for information output. Many neuronal types form highly complex arbor-
ized dendrites. These tree-like structures are important to determine the synaptic input field and connec-
tome of a neuron. Defects in dendritic arbor formation are correlated with neurodevelopmental diseases.
Dendrite branching is driven by remodelling of both actin and microtubule cytoskeleton. Recent work identified a post-mi-
totic role for kinetochore, the multiprotein structure that links DNA to spindle microtubules during cell division, in dendritic
extension, branching and regeneration. The core microtubule binding & signalling activity of the kinetochore resides in the
KMN network (Knl1, Mis12, Ndc80 complexes). Work from our lab showed that KNL1 promotes dendrite branching of the
mechanosensory neuron, PVD, by modulating actin dynamics. However, it is still unclear whether the microtubule coupling
activity of the KMN network is important for dendrite branching. The Ndc80 complex, a tetramer composed of NDC80, NUF2,
SPC24 and SPC25 subunits, is the central microtubule binding component of the KMN network. Microtubule binding occurs
through the calponin homology (CH) domains of NDC80 and NUF2 as well as the N-terminal unstructured region of NDC80.
Here we showthatthe Ndc80complexisimportantfordendrite branching ofthe neuron PVD. The highly branch dendritictree of PVD
iscomposedofrepeatednonoverlappingunitscalledmenorahs.Usinganauxin-baseddegronsystemwehaveshownthatdegradation
of the microtubule binding units of the Ndc80 complex, NUF2 and NDC80, resultin fusion defects between menorahs, anincreasein
ectopicbranchesand deformed cell body. Moreover, we engineered specific mutations onthe Ndc80 complex that are knownto dis-
ruptthe microtubule bindingactivityinvitroand areimportant for chromosome-microtubule interactions in mitosis. These mutants
recapitulate the degron phenotypes suggesting that the microtubule binding interface isimportant for proper dendrite branching.
Currently, we are investigating how the Ndc80 microtubule binding function affects dendrite branching. To do this,
we are testing whether the actin dynamics are perturbed similarly to KNL1 degradation and identifying neuron-spe-
cific interactors of the Ndc80 complex using neuron-specific TurbolD based proximity labelling proteomic approaches.
Overall, these results show a non-canonical role for the core microtubule binding component at the kinetochore, the Ndc80
complex in dendrite branching.

299C Using MAPH-9 in C. elegans to investigate the formation and maintenance of doublet microtubules on centrioles
and in cilia Nabor Vazquez Martinez, Michael Tran, Jeremy MagescasBiology, Stanford

Cilia are microtubule-based organelles that are important for signaling and/or motility in eukaryotes, and ciliary defects are
associated with a range of human disorders known as ciliopathies. A repurposed centriole, basal body, docks at the membrane
of a cell to template the formation of a cilium by direct extension of centriolar microtubules. The cytoskeletal core, axoneme,
of each cilium is composed of a radially symmetrical configuration of nine doublet microtubules. Unlike microtubules in the
cytoplasm made of a single cylinder, doublet microtubules are formed from an incomplete microtubule built off the wall of an
existing microtubule. Despite the conservation of this structure across the tree of life, how doublet microtubules form and are
maintained in vivo is still poorly understood. C. elegans provide a unique system in with to probe the mechanisms by which dou-
blet microtubules are assembled and maintained. Unlike most other ciliated organisms, C. elegans centrioles have nine singlets
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during early development but build microtubule doublets de novo post-mitotically just prior to ciliogenesis. We have identified
MAPH-9/MAP9 as a microtubule associated protein that exclusively recognizes doublet microtubules in the cilia of C. elegans:
MAPH-9 is only expressed in ciliated cells; MAPH-9 localization appears concomitant to the post-mitotic appearance of doublet
microtubules; and MAPH-9 localizes to the outgrowing axoneme. The mammalian MAPH-9 homolog, MAPY, also localizes to
the axoneme of mammalian cells and mouse tissue, suggesting that MAPH-9/MAP9 plays a conserved role. Loss of MAPH-9
caused ultrastructural doublet microtubule defects, dysregulated axonemal motor velocity, and perturbed cilia function. Future
studies will use the remarkable specificity of MAPH-9 localization as a handle to better understand how doublet microtubules
are formed.

300C Dynein orients the mitotic spindle during asymmetric seam cell division to ensure proper cell fate and integrity of
the epidermis Catia Carvalho'?3, Daniel J Barbosa*®, Reto Gassmann3#1i3S - Instituto de Investigacdo e Inovacdo em Saude,
Universidade do Porto, 2ICBAS - Instituto de Ciéncias Biomédicas Abel Salazar, Universidade do Porto, 3IBMC - Instituto de
Biologia Molecular e Celular, 43S — Instituto de Investigacdo e Inovagdo em Saude, Universidade do Porto, SToxrun - Toxicology
Research Unit, University Institute of Health Sciences, CESPU

Cytoplasmic dynein 1 (dynein) is a microtubule minus-end-directed motor whose critical functions during cell division include
the separation of centrosomes during prophase and the subsequent positioning and orientation of the mitotic spindle. In C.
elegans, these functions of dynein have been extensively studied in the early embryo but remain poorly explored in other
developmental contexts. Here, we use a hypomorphic mutant of dynein intermediate chain (dyci-1) to investigate dynein’s role
during postembryonic development of the epidermis. Epidermal development involves several rounds of stem cell-like divi-
sions, in which unequal distribution of Wnt pathway components results in the differentiation and fusion of anterior seam cell
daughters with the hyp7 syncytium, while posterior daughters retain seam cell identity. Epidermal development concludes at
the L4 stage, when the longitudinally arranged row of seam cells forms a syncytium. Live imaging of the last round of seam cell
divisions shows that dyci-1 mutant cells separate centrosomes normally but frequently fail to align the centrosome-centrosome
axis with the anterior-posterior axis of the seam cell row. This results in mis-orientation of the mitotic spindle, and, consequently,
seam cell daughters become incorrectly positioned outside of the seam cell row. In mis-oriented divisions, the Wnt pathway
component APR-1 is no longer asymmetrically distributed to daughter cells, and, consistent with altered cell fate, mutant L4
animals have fewer terminally differentiated seam cell nuclei and contain cells that have lost seam cell identity but have failed
to fuse with the hyp7 syncytium. Mutant L4 animals have prominent gaps and discontinuities in the seam cell syncytium, which
correlates with a permeable cuticle and a dramatically reduced life span due to spontaneous rupture shortly after reaching
adulthood. We conclude that by orienting the centrosome-centrosome axis along the anterior-posterior axis during prophase,
dynein ensures proper seam cell fate during asymmetric divisions and the integrity of the epidermal tissue.

301C Nonlinear antagonism and control of oligomerisation in the PAR polarity network in the C. elegans embryo Alex
Chizh, Nathan GoehringFrancis Crick Institute

The anterior-posterior axis of the C. elegans embryo is defined at the one-cell stage by asymmetric cortical enrichment of pro-
teins constituting the highly conserved PAR network. The anterior and posterior PAR proteins promote their own membrane as-
sociation, while antagonising opposing proteins. Stable membrane patterning requires nonlinear interactions between proteins,
such as switch-like or ultrasensitive responses to dosage, the sources of which are not well understood in the PAR network.

PAR-3, an oligomerising scaffold protein and hub, is abundant in interconnections and feedback between PAR protein reaction
kinetics, protein motility and spatial organisation. These features, in PAR-3 and other proteins, appear to be important targets of
regulation in the PAR network. In combination with the reaction kinetics of PAR antagonism, they can contribute to generating
switch-like responses and, consequently, stable pattern formation. PAR-3 forms a highly heterogeneous and dynamically regu-
lated population of clusters on the membrane, differing in both size and motion. By investigating the control of PAR-3 assembly,
we aim to characterise how non-equilibrium and statistical physical processes can contribute to intracellular pattern formation.

302C Endogenous tagging of the C. elegans GABARAP ortholog LGG-1 reveals a highly dynamic microtubule-associated
tubular network of LGG-1 required for autophagy Julius Adam, Ludovico Alves, Stefan EimerDepartment of Structural Cell
Biology, Institute for Cell Biology and Neuroscience, Goethe University Frankfurt

The Atg8/LC3/GABARAP family of ubiquitin-like proteins have been shown to be required for the formation and maturation of
the autophagosome during autophagy. GABARAPs have been initially described as microtubule (MT)-associated proteins, how-
ever, so far this MT association has not been shown in live cell imaging. When ectopically expressed in mammalian cells or C.
elegans, GFP-tagged Atg8 proteins and their orthologues form discrete puncta in the cytosol, thought to resemble sites of active
autophagy. In contrast, by fluorescently tagging of the endogenous GABARAP ortholog LGG-1 in C. elegans using CRISPR/Cas9
genome editing, we show a highly dynamic network of mCherry-LGG-1 tubules in addition to the previously described discrete
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puncta. We could demonstrate that the formation of this network depends on the N-terminal al/a2 helix of LGG1. By coexpres-
sion of the endogenous tagged LGG-1 and the microtubule associated protein MAPH1.1, we confirmed a high level of association
of the LGG-1 network with microtubules using spinning disc confocal live cell imaging. In addition, by depleting ATP using sodium
azide, we could also show that LGG-1 network dynamics are dependent on ATP. In further experiments, we discovered LGG-1's
network-structure to be required for autophagy-dependent phenotypes like insulin signaling pathway related longevity and
overcoming external stressors such as lysosomotropic drugs.

In contrast to previously tagged GFPLGG1, the endogenous nature of the LGG1 reporter allows for live cell imaging of autopha-
gy-related processes in C. elegans without overexpression of LGG1. Therefore, it is reducing the potential of artificially created
phenotypes. Most importantly, it led to the discovery of LGG-1's network-structure while still displaying previously described
discrete puncta.

303C Characterization of gonad morphology in a low-fertility mutant with defects in dynein and MEL-28 Julia Stobierska,
Gabriela Vida, Anita FernandezBiology, Fairfield University

We have been studying how dynein, a minus-end directed microtubule motor, and MEL-28, a protein required for rebuilding
the nuclear pore after mitosis, interact to affect fertility in C. elegans. The or283ts mutant allele of dhc-1, the gene that encodes
the large subunit of dynein, has minimal impact on fertility. mel-28(t1684) single mutants also produce a normal brood size. In
contrast, the dhc-1, mel-28 double mutant has a severely reduced brood size. This suggests that dynein and MEL-28 act in parallel
to promote fertility in C. elegans. An egg-laying experiment showed that initially, young adult dhc-1, mel-28 double mutants lay
eggs at the same rate as each single mutant. However about eight hours after reaching adulthood, the egg-lay rate of dhc-1; mel-
28 double mutants dramatically slows. To determine whether this low fecundity is associated with aberrant gonad morphology,
we generated mutants that express a cell membrane component fused to mCherry and a GFP-tagged chromatin marker. We
used fluorescence microscopy and these markers to characterize phenotypes in wild-type animals, dhc-1 single mutants, mel-
28 single mutants, and the dhc-1; mel-28 double mutants. Each single mutant looked very similar to the wild type. In the double
mutants, the proximal gonads show a variety of mutant phenotypes, including small and rounded oocytes, lack of chromatin,
and conglomerated chromosomes. In the distal gonad, double mutants have rounded and multinucleated compartments and
an occluded lumen. Despite these differences, the length of the gonads, from the distal tip to the -1 oocyte, is not significantly
different between the wild type and the mutants. The mutant phenotypes we observed show that double disruption of dynein
and MEL-28 interfere with the proper formation of the oocytes, which could explain the low-fecundity phenotype.

304C Reduced Brood Size in dhc-1; mel-28 Double Mutants is Associated with Defective Yolk Import Anna Weissenberg,
Anita FernandezBiology, Fairfield University

Dynein is a multi-protein molecular motor that ferries cargo toward the minus end of microtubules. MEL-28 is a protein with
roles in the nuclear pore and in chromosome segregation. We have been studying genetic interactions involving dhc-1, which
encodes the largest subunit of dynein, and the mel-28 gene. Compared to the wild type and to single mutants, dhc-1; mel-
28 double mutants have significantly reduced brood sizes. Coelomocyte uptake and yolk import are intercellular trafficking
events that require microtubule motor activity, so we decided to test these to determine if either process is affected in the
double mutants. In order to test the activity of coelomocytes during endocytosis, we crossed a myo3::ssGFP transgene to the
double mutants and to both single mutants. Animals with this transgene express GFP from muscle cells that are released into
the pseudocoelom, or body cavity. In normal animals this secreted GFP is then endocytosed by the coelomocytes, which are
scavenger cells that remove debris from the pseudocoelom. We measured the ratio of GFP fluorescence in coelomocytes versus
the pseudocoelom and found that there was no significant difference in the coelomocytes’ endocytosis ability amongst the
strains we tested suggesting that the reduced overall brood size in dhc-1; mel-28 double mutants is unrelated to the activity of
endocytosis by coelomocytes. We also crossed a YP170::tdimer2 transgene to the mutants to study the effect of each genetic
lesion on endocytic trafficking of yolk protein from the intestine to the C. elegans oocytes. Compared to the wild type and both
single mutants, the dhc-1; mel-28 double mutants have a significantly reduced ability to take up yolk protein into the maturing
oocytes. Instead, the tagged yolk protein accumulates in the surrounding pseudocoelom. This suggests that the low brood size
in dhc-1; mel-28 mutants could be due to the reduced ability of receptor-mediated endocytosis of the yolk protein into the
oocytes.

305C Defects to Dynactin cause Sperm Function Deficiencies that are Partially Rescued by Defects in Y-Complex Nucleop-
orins Sydney Youd, Kaitlin Levangie, Aura Cristina Spar, Anita FernandezDepartment of Biology, Fairfield University

Dynactin is a multi-protein machine that activates the microtubule motors dynein and kinesin. dnc-1 encodes the p150(Glued)
subunit of dynactin. dnc-1(or404ts) mutant hermaphrodites produce a low brood size at restrictive temperature. About half
the oocytes laid by self-fertilized dnc-1 mutant hermaphrodites are unfertilized oocytes, suggesting a defect with fertilization.
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To determine if dnc-1 mutants have defective sperm, we mated mutant dnc-1 males to fog-2(qC1) females. These matings
produced a low brood size with a low fertilization rate, suggesting that both dnc-1 mutant hermaphrodites and dnc-1 mutant
males produce inefficient sperm. When wild-type males mate with wild-type hermaphrodites, the male sperm outcompete the
hermaphrodite sperm such that most of the progeny are sired by the male. We mated marked dnc-1 mutant males to wild-type
hermaphrodites and found that less than half the progeny were sired by the mutant males. This showed that dnc-1 mutant
male sperm cannot outcompete wild-type hermaphrodite sperm, and it supports the idea that defects to dnc-1 impact sperm
competence.

In the course of studying interactions involving MEL-28, dynein, and its regulators, we generated mel-28 Ill; dnc-1 IV double
mutants. mel-28 encodes a component of the Y complex of the nuclear pore, which is recruited early to chromatin during the re-
building of the pore at the end of mitosis. Hermaphrodites homozygous for the mel-28(t1684) mutation produce 100% inviable
embryos, but have no defects in brood size and do not lay unfertilized oocytes. The t1684 mutation in mel-28 partially rescues
the brood size, fertilization rate, and sperm competition defects in dnc-1 mutants. To determine if other Y-complex components
play a similar role in sperm, we made an npp-5(0k1966) II; dnc-1(or404ts) IV double mutant and studied its fertility. The double
mutant hermaphrodites had larger brood sizes and a higher fertilization rate than dnc-1 single mutants. This supports the idea
that defects to Y-complex components rescue sperm problems caused by defective dynactin. C. elegans sperm do not have a
nuclear envelope, but our data suggest that there is still a function for the Y-complex in sperm. We favor the idea that the Y
complex has a non-nuclear-pore function in sperm that acts in opposition to dynactin.

306C Adaptation of fungal bioluminescence for protein tagging in C. elegans Liam Schuck, Ryan DoonanGlow Worms, The
University of Texas at Austin

Fluorescent protein tagging is a powerful research tool that allows for the visualization of protein localization, expression, and
function; however, fluorescent imaging requires expensive fluorescent microscopes and causes photobleaching of fluorophores
over time, making the fluorescence of the protein disappear. Bioluminescence is an alternative to fluorescence that could al-
leviate both of these issues. In this study, we have adapted a bioluminescent tag derived from Neonothopanus nambi for use
in Caenorhabditis elegans. This particular tag allows for autonomous bioluminescence without substrate feeding. The tag func-
tions via a reaction between a luciferin (hispidin) and the luciferase protein tag. The biosynthetic pathway for the luciferin was
cloned into a mosSCl targeting plasmid and injected into the C. elegans gonad for stable transgenic expression. The luciferase
was fused to multiple endogenous proteins via Cas9 insertion and the signal was compared to that of the fluorescently-tagged
protein. Furthermore, the biosynthetic pathway and the luciferase tag were randomly mutagenized to optimize the exogenous
pathway for protein tagging. This system provides a low-cost and user-friendly protein tagging strategy that can be seen with
both the naked eye and under simple compound microscopes.

307C The role of the kinesin, KLP-4, in local protein synthesis Jasmine Tang, Jessika Linnemeyer, Jay PieczynskiRollins
College

The primary, but not exclusive, function of kinesin motor proteins is to traffic vesicles and/or organelles toward the plus ends
of microtubules. Both ex vivo cell-based approaches and in vitro assays have repeatedly and thoroughly characterized the bio-
chemical properties of kinesins, including monomer to dimer transitions, intramolecular autoinhibition, and engagement with
microtubules via their motor domains. However, identification of the specific cargoes for specific kinesins have not been fully
addressed. To this end, we have taken a combined genetic and proteomic approach to identifying potential cargoes for the
worm kinesin, KLP-4. To identify potential interacting proteins and cargoes, we performed large-scale immunoprecipitations on
mixed stage animals using an endogenously 3X-Flag-tagged version of KLP-4. Following these pulldowns, we performed LC-MS/
MS to identify potential interacting peptides. From these assays, we identified 331 novel proteins, 32.6% of which are involved
in protein production, including numerous ribosomal associated proteins. To compliment these pulldowns, we also performed a
similar experiment, this time UV-crosslinking followed by proteinase digestion. Using this methodology, we also found a signifi-
cant RNA component to the KLP-4 interactome. These results suggest that KLP-4 plays a role in local protein synthesis, trafficking
ribosomes and potentially RNAs to sites for “on demand” translation.

308C Ciliary distribution and ectocytosis of the tetraspanin TSP-6 Adria Razzauti Sanfeliu?, Christine Bruggeman?, Guus
Haasnoot?, Teresa Lobo?, Aleksandra Nawrocka?, Erwin J.G. Peterman?, Patrick Laurent!!Neurophysiology, UNI, ULB Neurosci-
ence Institute, Université Libre de Bruxelles, 2Department of Physics and Astronomy and Laser Centre, Vrije Universiteit

Sensory cilia dynamically concentrate receptors and associated proteins to organise and tune signal transduction. Yet, how cilia
protein homeostasis is maintained remains to be understood. Proper signaling involves the control of receptor entry and exit
from the cilia and/or the local endocytosis of receptors at the ciliary base. More recently, the shedding of Extracellular Vesicles
(EVs) carrying receptors was suggested to contribute to cilia homeostasis. Using TSP-6 protein -a marker enriched on ciliary EVs-
we observed EV biogenesis from most C. elegans ciliated neurons. We used time-lapse fluorescence imaging and single-mol-
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ecule tracking experiments to elucidate the dynamics underlying the ciliary distribution and the formation of EVs containing
TSP-6. In wild type conditions, TSP-6 concentrates at the cilia transition zone and tip compartments. We observe pathological
accumulations of TSP-6 in mutants that are involved in ciliary entry, traffic, exit and endocytosis. These TSP-6 accumulations can
occur all along the cilia and correlate with local ciliary EVs biogenesis. The capture of positive ciliary EVs by cilia-supporting glia is
observed and used as a proxy to quantify the production of EVs from the cilium. Altogether our work shines a light on the ciliary
EV biogenesis process.

309C A novel role of kinesin-1 in localised protein synthesis? Astrid Bostrom, Gino Poulin, Viki AllanFaculty of Biology,
Medicine, and Health, University of Manchester

Cargo transport by motor proteins is essential in elongated, polarised cells such as neurons in order to replenish synaptic pro-
teins and remove waste products. While the transport of membranous organelles and vesicles is well-studied, how motor pro-
teins transport cytoplasmic proteins is more elusive. Furthermore, spatial constraints in cells with complicated morphologies
make them reliant on localised protein synthesis in order to maintain the local protein supply. In Caenorhabditis elegans and
mammalian cells, ribosomes and mRNA have been found both in dendrites and at the axon tip. However, the transport and
localisation of the multiaminoacyl-tRNA synthetase complex (MSC), a fundamental part of the protein synthesis machinery, has
not been previously explored. Kinesin-1 is an anterograde microtubule motor with two identical heavy chains and two identical
light chains. A proximity labelling mass spectrometry approach (bio-ID), aimed at detecting novel cargoes specific to distinct
kinesin-1 light chains, identified all nine components of the MSC as near-neighbours of KLC2 in HeLaM cells. In this study,
co-immunoprecipitation experiments in mammalian cell lines support this observation, suggesting that MSC components are
interactors of kinesin-1 with a preference for KLC2 over KLC1B. Furthermore, we generated C. elegans strains where fluorescently
tagged MSC components are expressed downstream of pan-neuronal or neuron-specific promoters. Using spinning disc live
microscopy, we observed trafficking of MSC components in both neuron cell bodies and neurites. We propose that the complex
is transported along neurons by motor proteins including kinesin-1 in order to supply the local protein synthesis machinery and
maintain synaptic plasticity.

310C Galectin is required for apoptotic cell removal in Caenorhabditis elegans Yu-Shin Chang, Yu-Chun Chao, Ting-You Lee,
Che-Wei Chang, Yi-Chun Wulnstitute of Molecular and Cellular Biology, National Taiwan University

Apoptosis is a crucial process for the development and homeostasis of metazoans, and proper clearance of apoptotic cells is
essential for tissue homeostasis. Dysregulation of this process has been implicated in cancer and autoimmune diseases. Despite
its importance, the underlying molecular mechanisms are not fully understood. Here, we discovered a novel function for a
member of the galectin family, which recognizes 3-galactosides, in the degradation of apoptotic cells in C. elegans. Using genetic
depletion of the galectin, we observed accumulation of apoptotic cells in the adult germline. Time-lapse recordings revealed that
mutants lacking the galectin showed a defect in lysosomal recruitment and incorporation of lysosomal enzymes into late pha-
gosomes, while the recognition and engulfment processes appeared normal. Consistently, acidification of apoptotic cell corpses
during cell corpse removal was defective. These results suggest that the galectin is involved in the late stages of phagosome
maturation, specifically in the fusion of lysosomes with late phagosomes for efficient degradation of apoptotic cells. Intriguingly,
we also observed that the galectin was localized to pseudopods during their extension around apoptotic cells as well as late pha-
gosomal and phagolysosomal surface. Therefore, the galectin may have a redundant or dispensable role in engulfment. We are
currently investigating the molecular mechanism underlying the galectin’s role in lysosome recruitment and fusion. Specifically,
we are working to identify the specific galectin-interacting partners during these processes and to characterize the structural and
biochemical features of the galectin that are critical for its function in this context.

311C C. elegans Meiotic and Mitotic Function is Regulated by a Mitochondrial Localized Protein Samantha H Schaffner?,
Maulik R Patel**'Biological Sciences, Vanderbilt University, ?Cell and Developmental Biology, Vanderbilt University

Mitochondria play many essential cell biology roles, such as in apoptosis and immune regulation, that go beyond their canon-
ical function of energy production. A nuclear-encoded mitochondrial-localized Caenorhabditis elegans protein that could be
playing a non-canonical role in mitochondrial function is SPD-3. This protein is essential for the fertility of the animal as spd-
3 mutants have a sterile phenotype due to disruption of meiotic and mitotic spindle regulation which results in abnormal polar
body extrusion and chromosome segregation. Despite its function in the nucleus, previous research has shown that ectopically
introduced SPD-3::GFP localizes to the mitochondria. While it might be assumed that SPD-3 has some function in mitochondrial
ATP production, such specialized effects on fertility are not typically seen in nuclear-encoded elements of cellular respiration
function. Therefore, we hypothesize that spd-3 is a mitochondrial-localized regulator of meiosis and mitosis that must have a
specific and novel mitochondrial function. Our research aims to show the sub-organellar localization of SPD-3 at the endogenous
locus to more clearly characterize how this protein might signal outside of the mitochondria. Additionally, we will show the
results of a genetic screen being conducted to identify potential genetic interactors of spd-3 and therefore possible signaling
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pathways that involve spd-3.

312V Specificity in glia-neuron interactions Sneha Ray, Pralaksha Gurung, Richard S Manning, Alexandra Kravchuk,
Aakanksha SinghviFred Hutch Cancer Research Center

Nervous systems consist of two cell-types, neurons and glia. Glia interact with neurons physically and molecularly to modulate
neuron shape, functions and animal behavior. One site of this interaction is the neuron receptive-ending (NRE), where a neuron
receives input from either the outside world or other neurons. While each glia can associate with multiple NREs, it is unclear
whether its cell:cell interactions are similar or different between each pair. It is known, however, that a single glia responds
differently to distinct NRE activities, suggesting that glia-NRE cell-cell interactions are non-uniform. Determining this logic of
glia-neuron interaction specificity is critical to understand how glia impact nervous system funciton.

To examine this at single-cell resolution, we focused on a single glia in C. elegans, the amphid sheath (AMsh) glia, which invari-
antly contacts NREs of 12 distinct sensory neurons. We previously found that the AMsh glial cation-chloride transporter KCC-3
regulates shape, function, and associated animal behavior of the NRE of the AFD thermosensory neuron.

AMsh glia have apical-basal polarity, and we find that KCC-3 localizes to a microdomain within apical membranes only at AFD-NRE
contact site and not around other NREs. To ask how it achieves this micro-polarity domain, we performed structure-function,
genetic, and cell-ablation studies. This uncovered a two-step process. First, a 55 amino-acid intracellular N-terminal sequence
determines KCC-3 apical-basolateral membrane targeting in the polarized glial cell. Then, C-terminal sequences guide apical mi-
crodomain restriction to AFD NREs. Surprisingly, this refinement is not driven by recruitment of KCC-3 by AFD-NRE, but instead
repulsion from other ciliated NREs (minimally AWC-NRE + 1 other NRE). Functionally, we find that KCC-3 apical microdomain lo-
calization is required for AFD-NRE shape regulation. Unexpectedly, kcc-3 loss also impacts behaviors regulated by non-AFD NREs.
Thus, glial KCC-3 can modulate cross-modal sensory neuron functions. We are currently assessing whether mis-localized KCC-3
also affects non-AFD NRE shape and function.

Together, our studies reveal that a single polar glial cell can maintain molecular microdomains around contact-sites of specific
NREs. Our data also reveal mechanistic insight on how this is accomplished, and suggests that this cellular specificity in glia-neu-
ron interaction may broadly impact nervous system functions.

313V Formation, growth and function of the axonal spectrin lattice Grace Swaim, Oliver V Glomb, Shaul
YogevNeuroscience, Yale School of Medicine

A conserved periodic lattice of actin rings and spectrin tetramers protects axons from breakage and degeneration. How the
Membrane Periodic Skeleton (MPS) forms and what it functions are remains poorly understood. Using STED and SIM microscopy
in combination with newly developed conditional labelling approaches, we were able to visualize the axonal transport of endog-
enous spectrin and its incorporation into the MPS lattice at single axon resolution in C. elegans. Surprisingly, spectrin transport
is bimodal, comprising fast intermittent runs observed for other cargo but also movements that are 100-fold slower than previ-
ously reported. We identified the conserved coiled-coil proteins UNC-76/FEZ1 and SCOC/UNC-69 as spectrin- kinesin-1 adaptors
that mediate both ultra-slow and stop-and-go movements. Loss of either protein disrupted spectrin transport, prevented distal
MPS formation and resulted in distal axon degeneration. Following transport, we found that newly synthesized spectrin inte-
grates into the MPS lattice at discrete hotspots, which grow in size to drive the scaled expansion of the MPS at the rate of axon
elongation. Last, single cell degradation of spectrin or its transport adaptors led to drastic cytoskeletal rearrangements, including
excessive microtubule movements and misdistribution. These movement were caused by ectopic foci of actomyosin at microtu-
bule tips, suggesting that one of the functions of the MPS is to restrict actomyosin contractility to the axonal membrane. Togeth-
er, our results provide new mechanistic insights into the formation, expansion, and function of the membrane periodic skeleton.

314V Exophergenesis response to expression of aberrant intrinsically disordered proteins Edward Chuang, Monica
DriscollMolecular Biology and Biochemistry, Rutgers University

Neurodegenerative diseases are devastating afflictions that affect millions of Americans. Protein aggregation is a hallmark of
pathology across most neurodegenerative diseases, although biophysical properties and toxicity features of aggregates remain
poorly understood. Aggregation pathology spreads through the brain along neuronal circuits, suggesting a mechanism of neu-
ronal transfer of aggregates that may be targeted for novel interventions against these devastating neurodegenerative diseases.
How the biophysical properties of aggregates relate to their transfer remains a critical question. Our lab recently observed that C.
elegans neurons can expel aggregated mCherry and PolyQ protein from the soma in large membrane-bound vesicles (called
exophers) to promote proteostasis within the neuron. However, it is not known how other potential cargoes are handled by the
exopher apparatus. We focused on FUS and TDP43, two RNA-binding proteins with intrinsically disordered prion-like domains
that are commonly found to aggregate in the neurons of patients with Amyotrophic lateral sclerosis. Intrinsically disordered
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proteins such as FUS and TDP43 can form various material states including liquid droplets, hydrogels, and insoluble aggregates.
The biophysical state of FUS and TDP43 protein can be altered by disease-linked mutations, often resulting in less soluble forms.
In a second approach, we have found that neuronal exophers can contain foci of transgenically introduced PGL-3, an intrinsically
disordered P-granule protein known to form liquid droplets. It is unknown whether altering the phase behavior of cargo protein
can alter exopher biology. We, therefore, expressed disease mutant forms of FUS and TDP43 in C. elegans touch neurons and
engineered PGL-3 derivatives with varied phase behavior to determine their recruitment to exophers and their effects on
exophergenesis. The results presented here further our understanding of exopher biology and the potential for exophers to be
a target for neurodegenerative disease intervention.

315V  EleganSeg: Whole body instance segmentation using improved U-Net in Caenorhabditis elegans microscopic
images Pablo-Emmanuel Layana-Castro?, Antonio Garcia-Garvi?, Konstantinos Kounakis3*, Joan Carles Puichalt?, llias Gkikas**,
loannis Tsiamantas*®, Nektarios Tavernarakis®>*, Antonio-José Sanchez-Salmerdn®instituto de Automatica e Informatica Indus-
trial, Universitat Politécnica de Valéncia, ?Instituto de Automatica e Informatica Industrial, Universitat Politécnica de Valen-
cia, 3Department of Basic Sciences, Faculty of Medicine, University of Crete, *Institute of Molecular Biology and Biotechnology,
Foundation for Research and Technology-Hellas, *Department of Biology, School of Sciences and Engineering, University of
Crete

Caenorhabditis elegans is a great model for the investigation of organismal, cellular and subcellular biology through optical and
fluorescence microscopy, with ever expanding research applications. In order to be able to acquire quality data however, these
applications typically require that the researcher spends a lot of time rigorously studying lots of images with large numbers of
worms, manually labeling features and regions of interest (ROI) before the analysis can be performed by appropriate software
(usually Image)). This is a tedious and laborious process that can represent a major chokepoint in an experimental pipeline (with
analysis often requiring significantly more time than image acquisition). In addition, it can be quite vulnerable to user error and
bias. Thankfully, advances in deep learning technology have created the possibility to streamline the process by utilizing Deep
Neural Networks that have been appropriately trained to automatically identify and segment regions of interest from images of
worms. Here we present EleganSeg, a whole-body instance segmentation model we have developed based on a U-Net neural
network architecture. This model is designed to quickly generate precise masks/ROls for individual worms in highly populated
images and even be able to correctly resolve individuals in cases of significant worm overlap.

316V Understanding how lipid metabolism contributes to a-synuclein toxicity in C. elegans Tao Zhang?, Renée Seinstra?,
Jorien van der Weerd?, Suzanne Couzijn!, Maria Eugenia Goya?, Folkert Kuipers?!, Rebecca Heiner-Fokkema?, Ellen Nollen?'Uni-
versity Medical Center Groningen, *University of Groningen, University Medical Center Groningen

Parkinson’s disease is a neurodegenerative disease characterized by abnormal accumulation and aggregation of a-synuclein pro-
tein. Though a bidirectional relationship between lipid metabolism and a-synuclein toxicity was proposed, the detailed interplay
remains unresolved. To investigate how a-synuclein toxicity affects lipid homeostasis in Caenorhabditis elegans (C. elegans),
unbiased lipidomic analysis showed triacylglycerol (TG) was the major lipid that was drastically downregulated in wild-type
a-synuclein worm compared with YFP control worm. Qil red O staining confirmed a significant decrease in triacylglycerol level in
a-synuclein worms, while a-synuclein knockdown rescued the triacylglycerol level. Combining a targeted RNAi screen and our
in-house wide field-of-view nematode tracking platform (WF-NTP), potential modifiers of a-synuclein toxicity were found in both
lipogeneses and lipolysis pathways. Based on these results, we hypothesize that a-synuclein causes cellular toxicity by interfering
with a specific step in cellular lipid metabolism. Further explorations are needed to elucidate the mechanism by which a-synu-
clein influences lipid metabolism during the onset and progression of Parkinson’s disease.

317V Exploiting the CRISPR/Cas9 system to label chromosomes of C. elegans gonads CRISTINA PINEIRO LOPEZ?, Simone
Koehler?'Cell Biology and Biophysics, European Molecular Biology Laboratory, 2European Molecular Biology Laboratory

One of the most impressive activities of chromosomes during meiosis is their ability to form pairs with their homologous part-
ners. The pairs of homologous chromosomes are then held together by the assembly of the synaptonemal complex and re-
combination which physically links pairs of homologous chromosomes. Studying the dynamics of chromosomes during meiosis
requires tools to visualize not only proteins but also individual pairs of homologous chromosomes. Such techniques should
ideally preserve the chromosome morphology and DNA topology to detect changes in chromosome conformation. Traditionally,
DNA Fluorescence In Situ Hybridization (FISH) has been used to label chromosomes. This technique requires DNA denaturation
and uses disruptive chemicals to hybridize the fluorescent DNA probes to a gene or locus of interest. Additionally, this harsh
treatment may disrupt the physical interactions between proteins and DNA, or the structure of proteins that are responsible
for holding homologous chromosomes together, which impedes accurate co-labelling of DNA and proteins, and may lead to
a misinterpretation of the data. Recently, the CRISPR/Cas9 system has been repurposed to label chromosomes. However, it
has only been tested in cell culture systems. | will show how the CRISPR/Cas9 system can be applied to label chromosomes in
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whole-mounted tissue of C. elegans gonads. After several rounds of optimization, | obtained a reliable and quick protocol to
label multiple chromosomes simultaneously by using dCas9-Halo protein labelled with different fluorophores. Importantly, this
technique allows us to label chromosomes together with proteins and RNA, as the gentle dCas9 based labelling protocol does
not interfere with immunostaining or RNA-FISH protocols. My new protocol will thus facilitate studying the behavior of chro-
mosomes throughout the germline and will allow us to shed light on the mechanisms that ensure accurate pairing, synapsis,
recombination, and segregation of homologous chromosomes during meiosis.

318V Mutagenesis and structural modeling implicate RME-8 IWN domains as conformational control points Anne Norris?,
Collin T McManus?, Rouchen Ying?, Simon Wang?, Barth D Grant3'MBB, Rutgers University, Rutgers, 3MBB, Rutgers

After endocytosis, transmembrane cargo is differentially sorted into degradative or recycling pathways. This process is facilitated
by recruitment into physically distinct degradative or recycling microdomains on the limiting membrane of individual endo-
somes. Endosomal sorting complexes required for transport (ESCRT) mark the degradative microdomain, while the recycling do-
main is marked by the retromer complex and associated proteins RME-8 and SNX-1. The separation of endosomal microdomains
is also controlled by RME-8 and SNX-1, at least in part via removal of degradative component HRS/HGRS-1 from the recycling
microdomain. This activity is likely due to recruitment and activation of chaperone Hsc70 on the endosome by the RME-8 DNAJ
domain. To better understand the mechanism of RME-8 function we performed a new phylogenetic analysis of RME-8 and iden-
tified new conserved sequence features. In a complementary approach, we performed structure-function analysis that identified
the C-terminus as important for microdomain localization and likely substrate binding, while N-terminal sequences beyond the
known single N-terminal PH-like domain are important for endosome recruitment. Random mutagenesis identified IWN4, and
by analogy IWN3, to be important for the autoinhibitory DNAJ domain binding, with IWN3 playing a critical role in HRS uncoating
activity. Combining AlphaFold structural predictions with in vivo mutation analysis of RME-8, we propose a model whereby SNX-1
and the IWN domains control the conformation of RME-8 and hence the productive exposure of the DNAJ domain. Furthermore,
we propose that the activation of RME-8 is cyclical, with SNX-1 acting as an activator and a target of RME-8 uncoating activity.

319V  First characterization of the C. elegans WASH complex in endocytic recycling Patricia Irizarry-Barreto, Jennifer
Smolyn, Luigy Cordova-Burgos, Martha SotoRutgers - RWJMS

Branched actin networks support epithelial polarity, in part by maintaining polarized protein transport. For example, loss of
the branched actin regulating WAVE complex results in apical/basal defects of epithelia, including mislocalization of the Cad-
herin protein, a major regulator of apical/basal polarity. WAVE and Cadherin colocalize at key transport organelles, including
RAB-11-positive recycling endosomes, and at the Golgi. Therefore, understanding how branched actin contributes to polarized
events is essential for understanding epithelial polarity. However, in C. elegans, only two Nucleation Promoting Factors (NPFs)
that regulate branched actin through Arp2/3 have been examined, WAVE and WASP. We therefore analyzed the orthologs of
the third C. elegans Apr2/3 NPF, the WASH complex. The WASH complex is similar to the WAVE complex, in that both complexes
include 5 paralogous components. Surprisingly, only 4 of the 5 components had been identified in C. elegans, and the role of
WASH in trafficking had not been described. We used existing mutations, RNAi and CRISPR to determine the effects of loss of the
WASH complex, focusing on two epithelial tissues: the adult intestine and the embryonic epidermis. We used our phenotypic
assays to test a candidate for the missing 5" WASH component, the FAM21 proposed ortholog, CO5G5.2. Loss of any WASH
component, using mutations or RNAI, resulted in the same defect: defective transport of cargo on RAB-5 and PI(3)P-positive
early endosomes, suggesting C. elegans WASH regulates sorting during endocytic recycling, through retrograde trafficking to the
Golgi apparatus. Therefore, C. elegans has a conserved, 5-member WASH complex, that appears to function, like its orthologs,
in early endosome to Golgi retrograde transport. Our analysis further identifies unique features of the C. elegans WASH complex
that have implications for its regulation.

320V  The non-canonical role of the kinetochore protein KNL-1 in axon formation Vasileios-Rafail R Ouzounidis, Mattie
Green, Rakshitha R Madamakki, Dhanya Cheerambathur Institute of Cell Biology, University of Edinburgh

The nervous system is composed of highly polarized cells, neurons, that form an interconnected network to relay information.
Proper transmission of information relies on the two main compartments within the neurons, dendrites that receive informa-
tion and axons that relay the information to other cells. Axon outgrowth and branching are vital steps to ensure the correct
connectivity of the nervous system. Proper axon outgrowth is linked with axon pathfinding and axon branching allows neurons
to form unique patterns of connectivity through synaptic contacts. During axon formation, actin and microtubule filaments,
undergo dramatic rearrangements to guide, shape and provide structural support to the axon. Although we know much about
the cytoskeletal regulation during axon outgrowth, very little is known about the regulation of axon branching.

Here, we describe an unexpected post-mitotic role for the chromosome segrega