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Sponsors 
 
The CanFly XV Organizing Committee gratefully acknowledges the support of:  
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Special guests 
 
The CanFly XV Organizing Committee is excited to confirm the presence of four 
FlyBase representatives during the meeting. Look for their table during the breaks, and 
make sure to attend their presentation during the Special Session on Wednesday 
afternoon. 
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Code of Conduct 
CanFly is a meeting of Drosophila researchers that fosters a community of fly biologists 
and provides an opportunity to discuss scientific advances and form new collaborations.  
 
The CanFly 2019 organizers value your attendance and want to make your experience 
productive and inspiring. To promote this goal, we are proposing a Code of Conduct 
based on a similar code created by the Genetics Society of America. 
 
The CanFly 2019 Organizing committee is: 
 
Thomas Merritt                                 tmerritt@laurentian.ca 
Rodrigo Fernandez-Gonzalez          rodrigo.fernandez.gonzalez@utoronto.ca 
Julie Brill                                           julie.brill@sickkids.ca 
Jamie Kramer                                   james.kramer@schulich.uwo.ca 
Bruce Reed                                      reed@uwaterloo.ca 
Ian Dworkin                                      ian.dworkin@gmail.com 
Woo Jae Kim                                    woo.jae.kim@uottawa.ca 
 
The CanFly organizers wish to foster an open exchange of ideas in a professional 
setting. This Code of Conduct is being established to communicate a transparent set of 
standards and guidelines for acceptable behavior at the 2019 CanFly Conference and 
to provide a positive, safe, and welcoming environment for all attendees, vendors, 
volunteers, and staff. 
 
All conference participants (regardless of their role) are expected to follow the Code of 
Conduct while attending any portion of the meeting, including but not limited to meeting 
rooms, the exhibit/poster hall, meeting areas in the official conference venue, and social 
events provided by the meeting. 
 
 
Unacceptable Behaviors 
 
Unacceptable behaviors include, but are not limited to: 
 

• Intimidating, harassing, abusive, discriminatory, derogatory, or demeaning 
speech or actions by any participant and at all related events 

• Harmful or prejudicial verbal or written comments or visual images related to 
gender, gender expression, gender identity, marital status, sexual orientation, 
race, religion, political orientation, socioeconomic, disability or ability status, or 
other personal characteristics, including those protected by law. 

• Inappropriate use of nudity and/or sexual images in public spaces (including 
presentation slides and posters). 

• Deliberate intimidation, stalking, or following. 
• Violating the rules and regulations of the conference venue. 
• Sustained disruption of scientific sessions or other events. 
• Unwelcome and uninvited attention or contact. 
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• Physical assault (including unwelcome touching or groping). 
• Real or implied threat of physical harm. 
• Real or implied threat of professional or financial damage or harm. 
• Harassing or unwanted photography. 
• Photographing slides of oral presentations and posters without permission. 
• Recording of scientific and other sessions without permission. 

 
 
Taking action or making a report 
 

• If you feel threatened, witness someone being threatened, or observe behavior 
that presents an immediate or serious threat to public safety, please contact 
venue staff/security or call 911 immediately. 

• Members of the CanFly 2019 Organizing Committee are available to assist 
participants in contacting hotel/university security or local law enforcement, and 
otherwise assist those experiencing harassment. 

• If you see someone taking photographs or videos of a presentation or poster 
(where permission has not been granted), you may choose to remind them of the 
Code of Conduct policy and ask them to stop photographing the presentation or 
poster. 

• You may also report unauthorized photography to Members of the CanFly 2019 
Organizing Committee. 

• Need to file a complaint? Please contact any member of Members of the CanFly 
2019 Organizing Committee. All reports will be handled confidentially. 

 
 
Consequences of non-compliance 
 
Anyone asked by members of the CanFly 2019 Organizing Committee, the venue or 
security staff, or law enforcement officers to stop unacceptable behavior is expected to 
comply immediately. Retaliation toward members of the CanFly 2019 Organizing 
Committee or toward someone reporting an incident or after experiencing any of the 
following consequences will not be tolerated and may result in additional sanctions. 
 
The consequences of non-compliance with CanFly 2019’s Code of Conduct may 
include: 
 

• Immediate removal from the meeting without warning or refund. 
• Non-compliance will be reported to future CanFly meeting organizers. 
• Incidents may be reported to the proper authorities. 
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Schedule 
(all events at the Ballroom, 2nd floor, Chestnut Residence and Conference Centre, 
unless otherwise indicated) 
 
 
Sunday, June 9 
 
3pm-on: Room check-in, Front Desk, ground floor, Chestnut Residence and 
Conference Centre 
 
 
5-10pm: Registration. 
 
7-10pm: Welcome reception. 
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Monday, June 10  
 
7-10.30am: Breakfast, Dining Hall. 
 
 
8.30am: Registration. 
 
 
8.50am: Welcome address, Thomas Merritt, Laurentian University - CanFly XV 
Organizing Committee Chair. 
 
 
9-10.30am: Session I - Behaviour.  
Chair: Ian Dworkin, McMaster University. 
 

9.00-9.15:  Social interactions in the vinegar fly: simple assays to identify 
potentially conserved pathways, Anne Simon, University of 
Western Ontario. 

 
9.15-9.30:  Promoter-specific histone methylation and post-transcriptional 

regulation of the foraging gene modulate food-associated behavior 
in Drosophila,  Ina Anreiter, University of Toronto. 

 
9.30-9.45:  Neural mechanisms underlying the inhibition of an escape response 

in Drosophila larvae, Jiayi Zhu, McGill University. 
 
9.45-10.00:  Drosophila melanogaster foraging regulates a nociceptive-like 

escape behavior through a developmentally plastic sensory circuit, 
Jeffrey Dason, University of Windsor. 

 
10.00-10.15: Optogenetic Induction of Appetitive and Aversive Taste Memories in 

Drosophila, Meghan Jelen, University of British Columbia. 
 
10.15-10.30: Determining the effect of mistranslating tRNAs on development, 

behaviour, and disease. Joshua Isaacson, University of Western 
Ontario. 

 
 
10.30-11: Coffee break. 
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11am-12.30pm: Session II: Cell biology - cytoskeletal dynamics.  
Chair: Bruce Reed, University of Waterloo. 
 

11.00-11.15: The ArfGAP Drongo promotes actomyosin contractility during 
collective cell migration by releasing myosin phosphatase from the 
trailing edge, Gregory Emery, Institute for Research in Immunology 
and Cancer - Université de Montréal. 

 
11.15-11.30: The role of Okapi, a novel FERM domain protein, in Drosophila 

oogenesis, Emily Chien, University of Toronto. 
 
11.30-11.45: The Arf-GEF Steppke promotes cell protrusions for tissue sealing in 

Drosophila, Junior West, University of Toronto.  
 
11.45-noon: Sarcomere growth by a controlled protein-aggregation 

mechanism, Nicanor Gonzalez-Morales, McGill University.  
 
noon-12.15: The Retromer Complex Regulates Germband Extension in 

Drosophila, Kenana Al Kakouni, University of Toronto.  
 
12.15-12.30: Dynamin bundles actin filaments to facilitate cell-cell fusion, 

Donghoon Lee, University of Texas Southwestern Medical Center. 
 
 
12.30-1.30pm: Lunch break. 
 
 
12.30-3pm: SciArt show. 
 
 
1.30-3pm: Poster session A: all posters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 10 

3-4pm: Session III: Developmental biology.  
Chair: Thomas Hurd, University of Toronto. 
 

3.00-3.15: Optogenetic Control of Notch Signaling, Aleksandar Necakov, Brock 
University. 

 
3.15-3.30: Live Yeasts reduce the development time of Drosophila melanogaster 

larvae, Yanira Jiménez-Padilla, University of Western Ontario. 
 
3.30-3.45: Characterization of Cis-Regulatory Modules Controlling Gene 

Expression during Epithelial Patterning in the Drosophila Ovary, 
Baptiste Rafanel, McGill University. 

 
3.45-4.00: Makorin 1 controls oogenesis and embryonic patterning by activating 

oskar translation, Hong Han, McGill University. 
 
 
4-4.30: Coffee break. 
 
 
4.30-5.30pm: Session IV: Physiology.  
Chair: Francesca DiCara, Dalhousie University. 
 

4.30-4.45: Sex- and cell type-specific roles of triglyceride lipase brummer 
regulate the male-female differences in Drosophila fat storage and 
starvation resistance, Lianna Wat, University of British Columbia. 

 
4.45-5.00: Triglyceride lipase brummer controls a lipolytic switch required for 

Drosophila spermatogenesis, Elizabeth Rideout, University of British 
Columbia. 

 
5.00-5.15: Flies in a mine: exploring the biology of deep underground 

mining, John Hick, Laurentian University. 
 
5.15-5.30: The histone methyltransferase G9a regulates tolerance to oxidative 

stress-induced energy consumption, Jamie Kramer, University of 
Western Ontario. 

 
 
5.30-6.00: Coffee break. 
 
 
6-7pm: Poster session B: odd-numbered posters. 
 
 
7-10pm: Dinner. 
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Tuesday, June 11  
 
7-10.30am: Breakfast, Dining Hall. 
 
 
9-10.30am: Session V - Cell biology – signaling. 
Chair: Julie Brill, The Hospital for Sick Children - University of Toronto. 
 

9.00-9.15:  The Merlin and eIF4E-3 proteins regulate testes morphology via 
post transcriptional regulation of held out wings, Sarah Hughes, 
University of Alberta. 

 
9.15-9.30:  Eukaryotic initiation factor 4E-5 is essential for spermatid 

polarization and individualization in Drosophila, Lisa Shao, The 
Hospital for Sick Children - University of Toronto. 

 
9.30-9.45:  The roles of PP2A-Tws in mitotic exit, Vincent Archambault, 

Institute for Research in Immunology and Cancer - Université de 
Montréal. 

 
9.45-10.00:  The p38 MAP kinase is critical for rapid embryonic wound closure, 

Gordana Scepanovic, University of Toronto. 
 
10.00-10.15: Commensal bacteria modify the stem cell niche to control intestinal 

growth, Meghan Ferguson, University of Alberta. 
 
10.15-10.30: Gap Junction-mediated regulation of Drosophila hematopoiesis, 

Guy Tanentzapf, University of British Columbia. 
 
 
10.30-11: Coffee break. 
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11am-12.45pm: Session VI: Neurobiology.  
Chair: Jeehye Park, The Hospital for Sick Children - University of Toronto. 
 

11.00-11.15: The genetic and neural basis of female mate preference, Amanda 
Moehring, University of Western Ontario. 

 
11.15-11.30: Mushroom body-specific gene regulation by the SWI/SNF 

chromatin remodelling complex, Kevin Nixon, University of 
Western Ontario. 

 
11.30-11.45: Elav-mediated exon skipping and alternative polyadenylation of the 

Dscam1 gene is required for normal axon outgrowth, Pedro Miura, 
University of Nevada, Reno.   

 
11.45-noon: Do developmental axon guidance cues serve as ‘maintenance cues’ 

in the adult nervous system?, Aarya Chithran, University of British 
Columbia. 

 
noon-12.15:  A complex peripheral code for salt taste in Drosophila, Michael 

Gordon, University of British Columbia. 
 
12.15-12.30: Intact synaptic signaling restrains Wnd/DLK-mediated axonal injury 

response, Laura Smithson, University of Michigan. 
 
12.30-12.45: From fly to mammal: targeting ion channels in brain tumor, Xi 

Huang, The Hospital for Sick Children - University of Toronto. 
 
 
FREE AFTERNOON 
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Wednesday, June 12  
 
7-10.30am: Breakfast, Dining Hall. 
 
 
9-10.30am: Session VII - Genomics and molecular biology.  
Chair: Anne Simon, University of Western Ontario. 
 

9.00-9.15:  Bicaudal C mutation reveals core conserved mechanisms of renal 
cyst formation, Chiara Gamberi, Concordia University. 

 
9.15-9.30:  Characterisation of CRISPR induced non-homologous 

recombinations, Sheng Cheng, University of Western Ontario. 
 
9.30-9.45:  New CRISPR/Cas9 based F1 screening strategies, Bruce Reed, 

University of Waterloo. 
 
9.45-10.00:  Complementary 3’UTRs derived from overlapping genes can 

promote cytoplasmic co-localization of distinct mRNAs, Dhara 
Patel, Institut de Recherches Cliniques de Montréal - Université de 
Montréal. 

 
10.00-10.15:  Expression of the Smaug RNA-binding protein is regulated by the 

SCFSLMB ubiquitin ligase complex during the Drosophila maternal-
to-zygotic transition, Wendy Cao, University of Toronto. 

 
10.15-10.30:  Transvection - inter-chromosomal communication is way more 

complicated than you realize, Thomas Merritt, 
Laurentian University. 

 
 
10.30-11: Coffee break. 
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11am-12.30pm: Session VIII: Organelle biology.  
Chair: Elizabeth Rideout, University of British Columbia. 
 

11.00-11.15: Dysfunctional peroxisomes compromise intestinal homeostasis by 
increased cell death and Tor-dependent autophagy, Francesca Di 
Cara, Dalhousie University. 

 
11.15-11.30: More than black or white: Melanization and Toll share regulatory 

serine proteases in Drosophila, Jan Dudzic, École Polytechnique 
Fédérale de Lausanne - University of British Columbia. 

 
11.30-11.45: How deleterious mutations in mitochondrial DNA are selectively 

removed in the female germline, Swathi Jeedigunta, University of 
Toronto. 

 
11.45-noon:  Patient-derived mutations in Drosophila reveal an unexpected role 

of phosphoribosyl pyrophosphate synthetase in autophagy and 
lysosome homeostasis, Keemo Delos Santos, McGill University. 

 
noon-12.15:  Mitophagy enhancers identified using IBM Watson improve 

phenotypes arising from mitochondrial dysfunction in Drosophila, 
Natalia Moskal, University of Toronto. 

 
12.15-12.30: Coordination of Drosophila Peroxisome and Lipid Droplet 

Function, Andrew Simmonds, University of Alberta. 
 
 
12.30-1.15pm: Lunch break. 
 
 
1.15-2.15pm: Special session. 
 

1.15-1.30: Flybase update, Madeline Crosby, The Biological Laboratories - 
Harvard University.  

 
1.30-1.45: Special Issue of Genome on CanFly 2019, Andrew Simmonds, 

University of Alberta - Genome Editorial Board. 
 
1.45-2.00: Rare Diseases Models and Mechanisms Network, Howard Lipshitz, 

University of Toronto - RDMM Scientific Advisory Committee 
 
2.00-2.15: Outreach from the Fly Community, Thomas Merritt, Laurentian 

University – Partners in Research 
 
 
2.15-3.15pm: Poster session C: even-numbered posters. 
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3.15-4pm: Session IX: Evolution.  
Chair: Jamie Kramer, University of Western Ontario. 
 

3.15-3.30: Characterization of a selfish X chromosome in Drosophila testacea, 
Candice Powell, University of Victoria. 

 
3.30-3.45: Cryptic genetic variation in natural populations and its contribution to 

genetic assimilation in Drosophila melanogaster, Sarah Marzec, 
McMaster University. 

 
3.45-4.00: Exploring the roles of lncRNAs in evolution and male reproductive 

tissues, Henry Krause, University of Toronto. 
 
 
4-4.15pm: Farewell, Thomas Merritt, Laurentian University - CanFly XV Organizing 
Committee Chair. 
 
 
4.15-5.30pm: PI Business Meeting. 
 
 
6pm: Buses depart for the Ontario Science Centre, Main Entrance, Chestnut Residence 
and Conference Centre. 
 
 
6.30-10pm: Banquet and Award Presentations, Ontario Science Centre. 
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Thursday, June 13 
 
7-10.30am: Breakfast, Dining Hall. 
 
 
Departure. 
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Oral presentation abstracts 
 
Presenter names are underlined. 
 
Abstracts are listed according to presentation order. 
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Social interactions in the vinegar fly: simple assays to identify potentially 
conserved pathways	

Anne Simon1, J. Wes Robinson1, Ryley Yost1	
1University of Western Ontario	

Social spacing and response to stressed flies arise in groups when individuals try to avoid 
others in proximity. In my lab, we are interested in determining the mechanisms by which 
animals respond to the presence of another similar individual in a group, from perception 
to integration and decision making: how does an animal decide what to do with the 
information that an other individual is nearby? What are the mechanisms underlying social 
interactions?	

We focus on non-aggressive and non-sexual responses to another fly, using powerful 
behaviour assays. We studied how a variety of intrinsic and extrinsic factors might 
influence the avoidance of stressed flies, and social spacing: including mating status, 
social enrichment, genes, and environmental conditions. 	

When flies are stressed or mechanically agitated in the lab, they will emit a volatile 
chemical substance called the D. melanogaster stress odorant (dSO, released by 
“emitter” flies), which acts as a repulsive stimulus to other “responder” flies, and qualifies 
as an alarm signal. The only component of dSO that has been identified is CO2, which is 
known to be a non-specific avoidance cue, and insufficient to produce the full avoidance 
observed for dSO. In order to elucidate the underlying molecular mechanisms or neural 
circuitry required for the full avoidance response, we are working on determining the 
components of dSO, besides CO2. Then, we will be able to investigate the sensory 
modalities and brain regions responsible for dSO processing.	

In contrast, the neural bases of social space determination (or choice of preferred inter-
individual distance) are starting to be elucidated. Interestingly, several of the players – 
from neurotransmitters to post-synaptic proteins – are conserved through evolution. 
These results indicate that different types of animals can be used as tools to study social 
interactions and the potentially conserved underlying internal mechanisms or pathways 
that generate social behaviours. 
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Promoter-specific histone methylation and post-transcriptional regulation of the 
foraging gene modulate food-associated behavior in Drosophila.	

Ina Anreiter1, Marla Sokolowski1	
1Department of Ecology and Evolutionary Biology, University of Toronto, Toronto, Canada	

Individuals of the same species often display remarkable variation in behaviour even in 
identical contexts, but the molecular mechanisms that underlie this variation are still 
poorly understood. We show that the interaction of two genes, foraging (a protein kinase) 
and G9a (a histone methyl transferase) mediates strain differences in Drosophila adult 
feeding behaviour. The for gene encodes a cGMP-dependent protein kinase that is 
involved in regulating many independent phenotypes, likely through the spatially and 
temporally restricted expression pattern of it’s 4 promoters and 21 different transcripts. 
We found that adult feeding behaviour differences in the rover and sitter variants of the 
for gene are mediated by allele-specific histone methylation of for’s promoter 4 (pr4) by 
G9a. Our results show that rovers have higher levels of pr4 H3K9me, and lower levels of 
pr4 expression than sitters. This expression pattern underlies rover-sitter differences in 
adult foraging behavior, as rover-sitter differences can be transgenically abolished by 
reducing pr4 expression in sitters. The regulation of feeding behavior by G9a-mediated 
methylation of for’s pr4 is tissue specific, and other for-related phenotypes are not 
regulated by this interaction. We also found a novel role for the RNA-binding protein 
Pumilio in regulating for and it’s associated larval phenotypes, independently of G9a. Our 
findings provide insight into the molecular mechanisms underlying the pleiotropic 
functions of the for gene, and the regulation of behavioral variability. 
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Neural mechanisms underlying the inhibition of an escape response in Drosophila 
larvae 	

Jiayi Zhu1, Alastair Garner1, Tomoko Ohyama1,2	
1Integrated Program in Neuroscience, McGill University, Montreal, Canada,	2Department 
of Biology, McGill University, Montreal, Canada	

Each animal possesses many behaviors for survival such as communication, courtship 
and prey capture. Such behaviors occur under specific circumstances and consist of 
mutually exclusive actions that often process in defined sequences. However, how 
nervous system execute action sequences remains a puzzle for years. Thus, we 
proposed to illustrate the mechanism of action sequences by studying Drosophila larval 
escape response. Drosophila larvae display a rigid escape response, rolling followed by 
fast crawling, and both rolling and fast crawling are able to be triggered independently, 
suggesting this action sequence may comply with hierarchical suppression theory, 
claiming that different actions are activated parallelly and they inhibit each other to 
compete. To examine the neural mechanism underlying this action sequence and test if 
Drosophila larval escape behavior agrees with hierarchical suppression model or not, we 
synchronized the optogenetic activation of escape-triggering neurons, Basins, which are 
the first order interneurons receiving input from mechanosensory and nociceptive 
neurons, and a small number of other neurons to intervene the escape response. In this 
screen, a group of neurons, composed of mushroom body neurons and a pair of 
descending neurons named SeIN128, was found to inhibit rolling. More specifically, the 
activation of neurons during Basin activation inhibited the maintenance of rolling, 
suggesting their significant role in controlling the offset of rolling during escape response. 
On the other hand, fast crawling was not altered by SeIN128 activation, except that the 
delay between the onset of stimulation and first fast crawling in each larva was shortened, 
which might be caused by the shorter duration of rolling. In addition, through neuron 
reconstruction, SeIN128 was reported to both receive inputs from and send outputs to a 
few neurons in the escape circuitry in entire nerve cord.  These data indicate that rolling 
action is terminated by broad feedback inhibition of SeIN128.	

Our study identified circuit motif for the rolling terminates to allow the next behavior 
patterns to be executed, which is one of the major features of hierarchical suppression 
theory. 

 

 

 

 

 

 



 21 

Drosophila melanogaster foraging regulates a nociceptive-like escape behavior 
through a developmentally plastic sensory circuit	

Jeffrey Dason1,2, Amanda Cheung2, Ina Anreiter2, Vanessa Montemurri1, Aaron M Allen2, 
Marla B Sokolowski2	
1University of Windsor,	2University of Toronto	

Painful or threatening experiences trigger escape responses that are guided by 
nociceptive neuronal circuitry. Although some components of this circuitry are known and 
conserved across animals, how this circuitry is regulated at the genetic and 
developmental level is mostly unknown. To escape noxious stimuli, such as parasitoid 
wasp attacks, Drosophila melanogaster larvae curl and roll away from the stimulus. Rover 
and sitter allelic variants of the Drosophila foraging (for) gene differ in parasitoid wasp 
susceptibility, suggesting a link between for and nociception. By optogenetically activating 
cells associated with each of for’s promoters (pr1-4), we show that pr1 cells regulate larval 
escape behavior. In accordance with rover-sitter differences in parasitoid wasp 
susceptibility, we found that rovers have higher pr1 expression and increased sensitivity 
to nociception relative to sitters. for null mutants display impaired responses to thermal 
nociception, which are rescued by restoring for expression in pr1 cells. Conversely, 
knockdown of for in pr1 cells phenocopies the for null mutant. To gain insight into the 
circuitry underlying this response, we used an intersectional approach and activity-
dependent GRASP to show that pr1 cells in the ventral nerve cord (VNC) are required for 
the nociceptive response, and that multidendritic sensory nociceptive neurons synapse 
onto pr1 neurons in the VNC. Finally, we show that activation of the pr1 circuit during 
development suppresses the escape response. Our data demonstrates a novel role of for 
in nociceptive behavior. Interestingly this function is specific to for pr1 neurons in the VNC, 
guiding a developmentally plastic escape response circuit. 
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Optogenetic Induction of Appetitive and Aversive Taste Memories in Drosophila 	

Meghan Jelen1, Michael Gordon1	
1Department of Zoology, University of British Columbia	

Current dogma indicates that tastants evoke innate appetitive or aversive behavioural 
responses for which the underlying neuronal circuitry is genetically predefined. However, 
experiments in flies indicate that gustatory receptor neuron (GRN) stimulation drives 
activity in circuits governed by integrative associative learning areas, such as the 
mushroom body (MB). Moreover, responses to positive tastants are blunted for a short 
time following association of that taste with a punishing stimulus. Here, we utilize our 
novel Sip-Triggered Optogenetic Behavioural Enclosure (STROBE) to temporally pair 
feeding with neural activation and assess the formation of learned taste associations in 
Drosophila. We found that optogenetic activation of rewarding or punishing dopaminergic 
neural populations (DANs) induces the formation of short-term and long-term taste 
memories. Furthermore, distinct subpopulations of dopaminergic neurons mediate 
middle-term and long-term appetitive memory formation, indicating that short-term 
memories are formed in parallel with their longer lasting counterparts. Interestingly, sweet 
GRN stimulation during feeding can substitute for DAN activation to facilitate short-term 
and long-lasting changes in taste preference. 	

We have also used our paradigm to probe the energy requirements of memory formation. 
Long-term memory (LTM) is an energetically costly process that is thought to require 
caloric consumption in the form of sucrose. We have shown that other aerobic metabolism 
precursors, such as proteins, also allow LTM formation. 	

This study is the first to reveal that Drosophila are capable of forming appetitive and 
aversive long-lasting taste memories, and more generally indicates that taste preference 
in animals may be shaped by previous reinforcing experiences.     
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Determining the effect of mistranslating tRNAs on development, behaviour, and 
disease.	

Joshua R. Isaacson1, Amanda J. Moehring1, Chris Brandl2	
1Department of Biology, Western University,	 2Department of Biochemistry, Western 
University	

Proteostasis is a process that controls the production, maintenance, and degradation of 
proteins within cells. Disruptions to proteostasis, which can occur through aging or 
disease, greatly affect cell and organism viability. My goal is to understand how 
mistranslation of transfer RNAs (tRNAs) can affect behaviour and viability, particularly 
when mistranslation is accompanied by latent conditions that affect proteostasis. I have 
integrated mutant tRNA genes that mistranslate serine at proline codons into the fruit 
fly, Drosophila melanogaster, to characterize the effect of mistranslation on behaviour, 
development, and lifespan. To determine if mistranslating tRNAs can exacerbate 
diseases that affect proteostasis, I have created strains that contain mistranslating 
tRNAs and a huntingtin gene with a polyglutamine expansion (Htt-PolyQ). My work 
represents the first time the effect of mistranslating tRNA genes have been characterized 
in a multicellular organism and would help elucidate how organisms tolerate disruptions 
to proteostasis. It could also uncover a novel enhancer of neurodegenerative and other 
age-related diseases that affect a substantial fraction of the human population.	
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The ArfGAP Drongo promotes actomyosin contractility during collective cell 
migration by releasing myosin phosphatase from the trailing edge	

Carlos Zeledon1,2, Xiaojuan Sun1,2,3, Cédric Plutoni1,2, Gregory Emery1,2	
1IRIC,	2Université de Montréal,	3School of Basic Medical Sciences, Henan University	

Collective cell migration is involved in various important developmental and pathological 
processes, including the dissemination of various cancer cells. During Drosophila 
melanogaster oogenesis, a group of cells called border cells migrate collectively towards 
the oocyte. Herein, we show that members of the Arf family of small GTPases and some 
of their regulators are required for normal border cell migration. Notably, we found that 
the ArfGAP Drongo and its GTPase-activating function are essential for the initial 
detachment of the border cell cluster from the basal lamina. We demonstrate through 
protein localization and genetic interactions that Drongo controls the localization of the 
myosin phosphatase in order to regulate myosin II activity at the back of the cluster. 
Moreover, we show that towards the class III Arf, Drongo acts antagonistically to the 
guanine exchange factor Steppke. Overall, our work identifies a novel mechanistic 
pathway that promotes the local actomyosin contractility necessary for border cell 
detachment.	
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The role of Okapi, a novel FERM domain protein, in Drosophila oogenesis	

Emily Chien1, Stefan Vujadinovic1, Milos Milic1, Arman Draginov1, Ulli Tepass1, Dorothea 
Godt1	
1University of Toronto	

In Drosophila oogenesis, follicle stem cells (FSCs) give rise to several somatic cell 
lineages that are important for egg development. FSC proliferation need to be regulated 
by cell adhesion and signalling factors as abnormal FSC division can lead to loss of egg 
production and tissue overgrowth. My project focuses on Okapi (Oka), a novel FERM 
domain protein and its potential role in regulating FSCs through Hippo (Hpo) signalling. 
Work from our labs showed that oka mutants contain an increased number of FSCs, 
similar to hpo mutants. Therefore, we propose that Oka may be a positive regulator of 
Hpo signalling. Previous studies have shown that active Hpo signalling limits nuclear 
translocation and activity of the transcriptional co-activator Yorkie (Yki). We observed that 
in oka mutants nuclear Yki is enhanced and that a reduction in Yki rescues the oka mutant 
phenotype. Furthermore, clonal analysis suggests that oka mutant FSCs are 
outcompeted by wild-type FSCs.  These results indicate that Oka is involved in Hpo 
signalling, is needed to regulate the number of FSCs, and is required to make FSCs 
competitive. 
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The Arf-GEF Steppke promotes cell protrusions for tissue sealing in Drosophila	

Junior West1, Jae Bang1, Gordana Scepanovic1,3, Rodrigo Fernandez-Gonzalez1,2,3,4, 
Tony Harris1	
1Department of Cell & Systems Biology, University of Toronto,	2Institute of Biomaterials 
and Biomedical Engineering, University of Toronto,	 3Ted Rogers Centre for Heart 
Research, University of Toronto,	4Developmental and Stem Cell Biology Program, The 
Hospital for Sick Children, Toronto	

Cell protrusions seal epithelial discontinuities arising from tissue morphogenesis or 
wounding.  Cytohesin Arf-GEFs and Arf small G proteins induce protrusions in cell culture, 
but roles for this induction are unclear in whole animals.  We find that the Drosophila 
cytohesin, Steppke, promotes tissue sealing for both embryo dorsal closure and wound 
healing.  Leading edge actin accumulation requires Steppke in each case.  Steppke is 
also necessary for leading edge protrusions at dorsal closure, and Steppke over-
expression induces ectopic protrusions.  Steppke colocalizes with a known inducer of 
leading edge protrusions, Enabled, which relies on Steppke for full leading edge 
recruitment.  Indicating cooperative function, enabled mutants enhance the sealing 
defects of steppke mutants and also suppress tissue disruptions induced by Steppke 
over-expression.  Structure-function analyses show roles of Steppke Arf-GEF activity and 
its PH domain for inducing protrusions, but the induction seems independent of Steppke 
localization to adherens junctions.  Strikingly, heightened Steppke activity causes 
epithelial dissociation, whereas GEF-dead Steppke enhances tissue contractility through 
a dominant-negative effect.  Thus, Steppke promotes cell protrusions and tissue sealing, 
and, more generally, protrusive versus contractile activities within epithelial sheets. 
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Sarcomere growth by a controlled protein-aggregation mechanism	

Nicanor Gonzalez-Morales1, Frieder Schöck1	
1McGill University	

Sarcomeres are the smallest contractile units of muscles. They are composed of actin 
thin filaments and myosin thick filaments arranged into antiparallel cables. Sarcomere 
size is directly linked to the size of the Z-disc, a large multiprotein complex that anchors 
actin filaments. Sarcomeres are virtually identical in a given muscle type suggesting a 
strict regulatory mechanism. While we have a good understanding of how sarcomeres 
establish their invariant length, not much is known regarding their width. Here, we 
analyzed the role of Zasp proteins in setting the Z-disc size. We find that two functionally 
distinct isoform classes are encoded by the Zasp genes: the growing and the blocking 
isoforms. The former promotes Z-disc growth by recruiting Z-disc proteins while the latter 
blocks protein recruitment. Altering the ratio of growing versus blocking isoforms has 
predictable size consequences. Mechanistically, Zasp forms oligomers that are 
responsible for aggregating the Z-disc. Growing isoforms differ from blocking isoforms by 
the presence of multivalent LIM domains, which can recruit multiple Zasp proteins. Our 
results provide the first model of Z-disc growth and explain a crucial aspect of the 
stereotypical size of sarcomeres, which when perturbed leads to a range of myopathies.	
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The Retromer Complex Regulates Germband Extension in Drosophila	

Kenana Al Kakouni1, Ulrich Tepass1	
1Department of Cell and Systems Biology, University of Toronto	

Germband extension (GBE) is a process in Drosophila embryos in which the anterior-
posterior (AP) body axis doubles in length.  GBE is primarily driven by cell intercalation 
events, which include T1 transitions and rosette formation. T1 transitions are neighbour 
exchange events that involve shrinkage of edges along the dorsal-ventral (DV) axis, and 
the resolution of new edges along the AP axis between 4 neighboring cells. Rosette 
formation is a similar process but it involves the shrinkage of DV edges between 5-12 
cells. Both modes of intercalation rely heavily on myosin-II mediated remodeling of cell-
cell junctions. Over the past decade, several factors including transmembrane proteins 
have been implicated in GBE such as E-cadherin, Toll receptors, and GPCR. How the 
surface abundance of these protein is regulated and how that process contributes to GBE 
remains unknown. 	

One possible mechanism of regulation is through endocytosis and recycling of 
transmembrane proteins. We have identified the retromer complex component, Vps26, 
as a regulator of GBE. The retromer is a recycling complex that traffics proteins from 
sorting endosomes to the Golgi, or to the plasma membrane. GBE is compromised in 
vps26 mutant embryos, a defect mainly caused by a failure in AP edge resolution rather 
than a problem with DV edge shrinkage. New edges either failed to form, or formed along 
the wrong axis. This defect was more prominent in the resolution of rosettes compared to 
T1 transitions. Medial myosin II was shown to be essential for edge resolution. We found 
that the levels of medial myosin II are significant reduced in vps26 mutants. These 
findings suggest that the retromer controls medial myosin II assembly to form correctly 
oriented new cell contacts during GBE. Currently, we are trying to determine which 
retromer cargo protein is important for medial myosin assembly and GBE. We are 
investigating potential candidates of retromer recycling including Crumbs, Toll receptors, 
GPCRs and E-cadherin. 	
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Dynamin bundles actin filaments to facilitate cell-cell fusion	

Donghoon M. Lee1, Ruihui Zhang1, Nathalie Gerassimov2, Elizabeth H. Chen1,2	
1University of Texas Southwestern Medical Center, Dallas TX USA,	 2Johns Hopkins 
University School of Medicine, Baltimore MD USA	

Cell-cell fusion is essential for fertilization and the formation and regeneration of syncytial 
organs, such as skeletal muscles. Using Drosophila myoblast fusion as a model, we have 
identified a conserved mechanism of cell-cell fusion, where one cell (attacking cell) 
invades its fusion partner cell (receiving cell) by extending finger-like protrusions at the 
site of cell-cell fusion, known as the fusogenic synapse. The protrusions are propelled by 
the Arp2/3-mediated branched actin polymerization. However, how the branched actin 
network is organized to form finger-like membrane protrusions at the fusogenic synapse 
is unclear. We show that dynamin, best known as a fission GTPase in endocytosis, plays 
a noncanonical role in cell-cell fusion through actin bundling. We found that the single 
Drosophila dynamin, shibire (shi), is essential for both fusion of myoblasts in Drosophila 
embryos and cultured cells that are induced to fuse. Shi is specifically required in the 
attacking cell. Confocal and EM analyses revealed that the protrusions formed by the 
attacking cell are shorter and less invasive compared to those in wild-type embryos, 
suggesting that dynamin promotes the formation of long and stiff protrusions at the 
fusogenic synapse. Indeed, Shi protein is enriched at the fusogenic synapse, and super-
resolution microscopy shows that Shi punctae are distributed along the actin bundles at 
the fusogenic synapse. Previously, dynamin, together with its interacting protein cortactin, 
has been shown to promote bundling and stabilizing actin filaments. However, whether 
and how dynamin directly bundles actin filaments remains controversial. Using 
biochemical assays, we demonstrate that purified dynamin directly binds and bundles 
actin by forming rings/helices along the actin bundles. Intriguingly, unlike the lipid tubule 
that is wrapped around at the center of dynamin helices by interacting with the inward-
facing PH domain, our negative staining electron microscopy analyses showed that 
bundled actin filaments are locked to the periphery of dynamin helices by  the outward-
facing proline-rich domain (PRD) and G domain of dynamin. CryoEM analysis further 
confirmed that eight individual actin filaments are attached to the outer rim of the dynamin 
helices. In subsequent analyses of the PRD, we identified conserved positively charged 
amino acids that are required for actin binding, and demonstrated the requirement of 
these amino acids in cell-cell fusion. Taken together, these results lead to a new model 
of dynamin-actin interaction and have general implications in understanding how dynamin 
organizes actin filaments in diverse cellular processes. 
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Optogenetic Control of Notch Signaling	

Aleksandar Necakov1, Taylor Lidster1, Gregory Foran1, Devin Ward1, Ciara Pember1, 
Marvel Megaly1	
1Brock University, Department of Biological Sciences	

The Notch signalling pathway is a critical regulator of cell proliferation and differentiation 
and is involved in the homeostasis and development of numerous cell types in multiple 
organisms. However, current methods of studying and controlling Notch signalling are 
limited in their ability to precisely control Notch activity in time and space. In order to 
circumvent these limitations, we have developed a broad range of light-responsive 
Optogenetic tools that provide light-gated control of Notch signaling. We have applied 
these tools to the study of stem cell proliferation and differentiation in 
the Drosophila intestine, and in the establishment of cell-fate boundaries in 
the Drosophila embryo.  We anticipate that the systems we have developed will provide 
the means by which to generate valuable novel insights into the mechanistic basis of 
Notch signaling.  
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Live Yeasts reduce the development time of Drosophila melanogaster larvae	

Yanira Jiménez-Padilla1, Marc-André Lachance1, Brent J. Sinclair1	
1University of Western Ontario	

The insect gut is host to bacteria, archaea, yeasts, protists, and viruses. This gut 
microbiota affects host immunity, development, and even behaviour. Yeasts are 
commonly recovered from the gut of wild-caught Drosophila and are often provided to 
flies as nutrients; however, their role in the gut microbiota is poorly understood. Using 
fluorescence and phase contrast microscopy, we showed that not all yeast cells are 
digested – some yeasts cells survive passage through the gut of fly and even divide. To 
better understand the effects of gut yeasts on D. melanogaster physiology, we studied 
the effect of Saccharomyces cerevisiae (the most commonly-used yeast in lab settings) 
and Lachancea kluyveri (isolated from the gut of various wild-caught Drosophila species) 
on fly development time. We reared D. melanogaster either as axenic (free of microbes), 
or gnotobiotic (with a known yeast species in their gut), and recorded the pupation and 
eclosion times. Both live yeasts reduce larval development time by c. 23 %. The effect is 
not purely nutritional, as heat-killed yeasts and nutritional supplements (amino acids and 
B-vitamins) reduce development time only by c. 10 %. Future studies will focus on 
identifying possible mechanisms underlying the effects of gut yeasts on D. melanogaster 
physiology.	
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Characterization of Cis-Regulatory Modules Controlling Gene Expression during 
Epithelial Patterning in the Drosophila Ovary 	

Baptiste Rafanel1, Scott De Vito1, Kelvin Ip1, Mariana Fregoso Lomas1, Laura Nilson1	
1Department of Biology, McGill University	

Development of multicellular organism requires genes to be expressed at the right place 
and time. Gene expression is regulated by the coordinated communication between cells 
which is mediated by signalling pathways. However, only a small number of signalling 
pathways specify a wide range of cellular fates. In the follicular epithelium of Drosophila, 
localized activation of the epithelial growth factor receptor (EGFR) signalling pathway 
establishes the anterior-posterior and dorsal-ventral axes. Early in oogenesis, EGFR 
activity induces expression of the T-box transcription factors Midline (Mid) and H15 at the 
posterior. In subsequent stages, EGFR activity translocates to the dorsal anterior where 
the homeodomain transcription factor Mirror (Mirr) is induced. Which of these two EGFR 
target genes is expressed is mediated by opposing gradients of JAK/STAT and BMP 
signalling. At the posterior, JAK/STAT signalling activates Mid and prevents Mirr 
expression. At the anterior, BMP signalling activates Mirr and prevents Mid expression. 
In addition, both Mid and Mirr mutually repress each other independently of the other 
signals. We propose that this regulatory network generates a bistable switch ensuring 
proper patterning of the epithelial tissue. However, how these signals are integrated and 
interpreted by the cells is unknown. To address this question, we focus on regulation at 
the transcriptional level and on the integration of signalling inputs by cis-regulatory 
modules (CRMs). Two putative CRMs located upstream and in the first intron of the mid 
gene were found to be active at the posterior of the epithelium similar to the endogenous 
expression pattern of mid, suggesting that they are responsive to the same regulatory 
inputs. Transgenic reporter assays coupled with clonal analysis in which signalling 
pathways were ectopically activated or inhibited have shown that, together, the two CRMs 
are responsive to all the inputs regulating mid expression, but not individually. The 
upstream CRM is only responsive to EGFR, JAK/STAT and Mirr inputs whereas the intron 
CRM is only responsive to EGFR and BMP inputs. Analysis of multiple derivative 
constructs revealed regions that are not required for posterior expression, thus further 
defining the region that responds to positive inputs. One of these derivatives also exhibits 
ectopic dorsal anterior expression, suggesting loss of a repressor element while still being 
responsive to positive inputs. Assessing the response of these derivative constructs to 
manipulation of EGFR, JAK/STAT and Mirr function will test this hypothesis. 	
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Makorin 1 controls oogenesis and embryonic patterning by activating oskar 
translation 	

Hong Han1, Annabelle Dold2, Niankun Liu1, Andrea Hildebrandt2, Mirko Brüggemann2, 
Cornelia Rücklé2, Anke Busch2, Petra Beli2, Kathi Zarnack2, Julian König2, Jean-Yves 
Roignant2, Paul Lasko1	
1Department of Biology, McGill University, Montréal, Québec, Canada H3G 0B1,	2Institute 
of Molecular Biology, 55128 Mainz, Germany	

Makorins are evolutionary conserved proteins that contain C3H-type zinc finger 
modules (ZnF) and a RING E3 ubiquitin ligase domain. Here, we show that Mkrn1 
controls germ cell formation, pole plasm assembly and embryonic patterning by 
examining different mutant lines we generated. We also explore the mechanisms 
and demonstrate it activates osk translation. In the absence of Mkrn1 (Mkn1 none 
allele, Mkrn1N), oogenesis cannot proceed beyond stage 7-8. Mkrn1 lacking ZnF1 
(weak allele, Mkrn1W) does not affect oogenesis but the embryos produced hardly 
hatch (hatching rate 3%), and 95.5% of them lack pole cells. These embryos only 
form 4 or less germ bands.  Truncated Mkrn1 (strong allele, Mkrn1S) disrupts 
oogenesis severely with majority (>90%) egg chambers stopped development at 
stage 9-10. Immunostaining shows that the posterior localization of Osk, Stau, Vas 
and Aub disappear or significantly disrupted in the oocytes from Mkrn1W. All the 
defects from three alleles can be rescued completely by maternal expression of wild 
type tagged Mkrn1. The expressed tagged Mkrn1 become localized to the posterior 
region of the oocyte after stage 8-9. Such posterior accumulation colocalizes well 
with Osk and Stau proteins and osk mRNA. WB blot shows that Osk protein is hardly 
detected in all three Mkrn1 mutant ovaries, but osk mRNA levels are not affected 
tested by qPCR. Co-staining of osk mRNA and Osk protein in Mkrn1W egg chambers 
further reveals that Mkrn1 mutation does not affect osk mRNA localization, but the 
Osk protein translation. IP- Mass-spec and Co-IP studies on S2R+ cell cultures revel 
that tagged Mkrn1 associates with several translational regulating proteins such as 
pAbp, eiF4G. RIP (RNA-IP) analysis shows that Mkrn1 strongly binds to osk mRNA, 
and the binding is weakened dramatically when ZnF1 is deleted. By employing iClip 
analysis we mapped Mkrn1 binding site that is located on the osk 3’UTR, being 
adjacent to the upstream of A-rich domain and overlapping with the Bruno type II 
(BREII) binding site. Further RIP analysis with a series binding site deletion or 
mutation demonstrates that Mkrn1 does bind to a specific region indicated by iClip 
analysis on osk 3’UTR by competing with Bruno1, and the association with pAbp 
stabilizes its binding to osk 3’UTR. Reduction of Bruno dosage dramatically 
alleviates the Mkrn1W phenotype. We conclude that Mkrn1 controls germ cell 
formation and embryonic patterning by specifically activating osk translation via 
binding to Bruno1 binding site on osk 3’  UTR and pAbp protein. 
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Sex- and cell type-specific roles of triglyceride lipase brummer regulate the male-
female differences in Drosophila fat storage and starvation resistance	

Lianna W. Wat11, Chien Chao1, Rachael Bartlett11, Justin Buchanan2, Tiffany Chi1, Zahid 
Chowdhury1, Vivian Huang1, Leah Shin1, Lee Wang1, Jason W. Millington1, Marie-Pierre 
Gauthier1, Cecilia Barrone3, Kristi Montooth2, Michael Welte3, Elizabeth J. Rideout1	
1University of British Columbia,	2university of nebraska-lincoln,	3University of Rochester	

Triglycerides are the major form of stored fat in all animals. One important determinant of 
whole-body fat storage is whether an animal is male or female. Here, we use Drosophila, 
an established model for studies on triglyceride metabolism, to gain insight into the genes 
and mechanisms that contribute to sex differences in fat storage. Our analysis of 
triglyceride homeostasis in both sexes identified triglyceride lipase brummer (bmm) as a 
key determinant of sex differences in triglyceride storage and breakdown. Normally, male 
flies have higher levels of bmm mRNA both under normal culture conditions and post-
starvation. We find that loss of bmm reduces the sex difference in triglyceride storage, 
and abolishes the sex difference in triglyceride breakdown via strongly male-biased 
effects. Although we find that bmm function in the fat body affects whole-body triglyceride 
levels in both sexes, we identify the somatic cells of the male gonad and neurons as the 
anatomical foci of bmm’s male-biased effects on triglyceride homeostasis, a previously 
unrecognized role for bmm in these cells types. These additional sex- and cell type-
specific roles for bmm are physiologically significant, as bmm-mediated regulation of 
triglyceride homeostasis contributes to the male-female differences in lifespan and 
starvation resistance. Taken together, our findings support a model in which the sex-
specific control of triglyceride homeostasis contributes to the male-female differences in 
lifespan and starvation resistance, and identify bmm function in the somatic cells of the 
gonad and neurons as a critical link between sex and the regulation of triglyceride 
homeostasis. 
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Triglyceride lipase brummer controls a lipolytic switch required for Drosophila 
spermatogenesis	

Chien C. Chao1,2, Elizabeth Rideout1,2	
1University of British Columbia,	2Life Sciences Institute	

Metabolic reprogramming is an important event during differentiation. Using the 
Drosophila testis as a model, we describe changes to lipid metabolism during 
spermatogenesis, and identify a requirement for triglyceride lipase brummer in promoting 
lipolysis during differentiation. In bmm mutants, this lipolytic switch is absent, and we 
identify significant defects in differentiation that lead to male infertility. Together, our 
results define a novel role for bmm as a link between metabolic regulation and fertility.	
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Flies in a mine: exploring the biology of deep underground mining	

John Hick1, Thomas Merritt1	
1Laurentian University	

Mining is a physically and mentally strenuous profession. Underground miners are often 
exposed to environmental extremes, including temperatures of 35°C or more, air filled 
with mine dust, and atmospheric pressure exceeding 20% greater than surface pressure. 
These environmental challenges can lead to changes in biology such as accelerated 
tiring, increased appetite, and difficulty thinking. While we know that the mining 
environment leads to these biological changes, we do not know the molecular and 
biochemical basis of these changes. We are using fruit flies, Drosophila melanogaster, 
and a deep underground laboratory to explore the molecular basis of these biological 
changes. Using the facilities at SNOLAB, a controlled laboratory facility located 2 
kilometers underground, and a novel fly exercise machine, the Flygometer 2.0, which 
uses the innate negative geotaxis of fruit flies to exercise flies, we simulate mining 
conditions of high atmospheric pressure and physical activity. We measured the longevity 
of both sexes in a pair of D. melanogaster lines when exposed to this mining environment 
proxy and found a significant decrease in their average lifespan, in some, but not all flies. 
To further study the overall effects of the mining environment, we are using a broad-
spectrum approach analyzing both the transcriptomic and metabolomic response. We 
measured the metabolomic response using liquid chromatography - mass spectrometry 
to separate and identify a broad suite of metabolites and quantify changes in response to 
exposure to our simulated mining conditions. We have also measured the broad 
transcriptomic changes using next generation mRNA sequencing (RNA-seq) and 
differential expression analysis to quantify changes in gene expression. Changes in the 
metabolic pathways, determined by associations between metabolomic and 
transcriptomic analysis, will provide a basis for future targeted exploration of specific 
metabolic pathways, genes and metabolites that are altered under underground mining 
conditions. Ultimately, we hope to make suggestions to limit or mitigate the negative 
impacts of working deep underground.	

 

 

 

 

 

 

 

 



 37 

The histone methyltransferase G9a regulates tolerance to oxidative stress-induced 
energy consumption	

Human Riahi1, Carlijn Brekelmans1, Sarah Foriel1, Sarah H Merkling1, Taylor A. Lyons3, 
Pavel M. Itskov2, Tjitske Kleefstra1, Carlos Ribeiro2, Ronald P van Rij1, Jamie M. 
Kramer1,3, Annette Schenck1	
1Radboud University Medical Center, Nijmegen, Netherlands,	2Champalimaud Centre for 
the Unknown, Lisbon, Portugal,	3Western University, London, Canada	

Stress responses require proper activation of genetic programs that protect the organism 
from the stressor. Mechanisms controlling energy consumption during stress responses 
are not well understood. Here, we investigate the role of epigenetic modifier G9a in 
regulating metabolism and gene transcription during oxidative stress responses in 
Drosophila. Flies lacking G9a show a shift in the metabolic and transcriptional responses 
to OS leading to decreased stress tolerance despite intact OS defense mechanisms. 
During OS exposure G9a mutants show overactivation of stress response genes, rapid 
depletion of glycogen energy stores, and an inability to access lipid energy stores. 
Increased OS susceptibility of G9a mutant flies can be rescued simply by providing extra 
sugar. This suggests that G9a mutants are sensitive to stress because of reduced access 
to immediately available energy. Wildtype flies also become more OS tolerant when they 
are fed extra sugar, whereas blocking energy access by genetically reducing a key 
metabolic enzyme leads to OS sensitivity. While the genetic response to OS has long 
been appreciated, our study emphasizes the importance of energy metabolism for stress 
tolerance and identifies the histone methyltransferase G9a as an important player 
regulating both in flies. To see if this is role for G9a is conserved across different types of 
stress and in different organisms we analyzed published transcriptome data from other 
studies implicating G9a in stress. We see a similar role for G9a in both fly and mouse 
models for immune response, hypoxia, and starvation. This suggests G9a as a conserved 
regulatory hub between the transcriptional and metabolic responses to diverse types of 
stress. 
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The Merlin and eIF4E-3 proteins regulate testes morphology via post 
transcriptional regulation of held out wings	

Kirsten Arnold11, Sophie Keegan2, Julie Haskins2, Andrew J. Simmonds2, Sarah C. 
Hughes1,2	
1Department of Medical Genetics, University of Alberta,	 2Department of Cell Biology, 
University of Alberta	

Merlin acts as a tumour suppressor. eIF4E-3 is thought to be a non-canonical mRNA cap 
binding protein. Each have been shown independently to affect spermatocyte 
development and male fertility.  Based on a previous screen, loss of eIF4E-3 was found 
to enhance an overgrowth phenotype caused by reduced Merlin activity. We investigated 
a potential genetic interaction between Merlin and eIF4E-3 at a genetic and mechanistic 
level. We found a genetic interaction between Merlin and eIF4E-3 during testes 
development.  Mechanistically, we found that Merlin and eIF4E-3 form a protein co-
complex in testes. Using RNA-immunoprecipitation and we found several mRNAs 
associated with Merlin or eIF4E-3 that are known to be required for testes development. 
One of these, held out wings mRNA is regulated by Merlin and eIF4E-3 post-
transcriptionally which leads to reduced numbers of spermatogonia in Merlin/eIF4E-3 
double mutant testes. 	
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Eukaryotic initiation factor 4E-5 is essential for spermatid polarization and 
individualization in Drosophila	

Lisa Shao1,2, Elizabeth Hall1,2, Vincent Lee1,2, Hong Han3, Paul Lasko3, Julie A. Brill1,2	
1University of Toronto,	2The Hospital for Sick Children,	3McGill University	

Drosophila melanogaster spermatids undergo dramatic morphological changes as they 
differentiate from small round cells to polarized, long, motile sperm. During 
spermiogenesis, 64 syncytial haploid spermatids undergo synchronised differentiation 
including polarization of elongating spermatids and individualization or separation of 
interconnected spermatids. During polarization, the nuclei face the basal end of the testis 
and the elongating tails face the apical tip of the testis. This process is dependent on the 
asymmetric accumulation of atypical Protein Kinase C (aPKC) at the growing ends of the 
sperm tails. Spermatids are mispolarized when the activity of aPKC is compromised. 
During individualization, organelles and cytoplasmic components not needed in mature 
sperm are stripped away in a non-apoptotic caspase-dependent manner. This process is 
dependent on the asymmetric accumulation of Soti, an inhibitor of the cullin-3-based E3 
ubiquitin ligase complex, at the growing ends of the sperm tails. Individualization fails as 
a result of abnormal caspase activation when Soti activity is compromised. Interestingly, 
the mRNAs for both aPKC and Soti localize to the growing ends of the sperm tails. To 
determine how translation of these proteins is regulated, we examined the localization 
and function of the testis-specific eukaryotic initiation factor, eIF4E-5. Through 
immunofluorescence, we found that eIF4E-5 localizes to the growing ends of the sperm 
tails. eIF4E-5 mutants generated through CRISPR mutagenesis are male sterile. 
Spermatids in the mutants are mispolarized and individualization fails. Our results 
suggest that eIF4E-5 is responsible for the localized translation and asymmetric 
accumulation of aPKC and Soti required for polarization and individualization of 
spermatids.  
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The roles of PP2A-Tws in mitotic exit	

Vincent Archambault1,2, Haytham Mehsen1, Myreille Larouche1,2, Mohammed Bourouh1, 
Damien Garrido1, Andrew Swan3	
1Institute for Research in Immunology and Cancer, Université de Montréal,	2Département 
de biochimie et médecine moléculaire, Université de Montréal,	3Department of Biological 
Sciences, University of Windsor	

We are using Drosophila to dissect the molecular mechanisms that control cell division. 
We are particularly interested in the master regulatory enzymes that promote mitotic entry 
and exit. Cells enter mitosis when kinases including Cyclin B-Cdk1 and Polo 
phosphorylate multiple proteins to promote chromosome condensation, nuclear envelope 
breakdown and spindle assembly. Mitotic exit begins when the Anaphase-Promoting 
Complex (APC) is activated and ubiquitinates Cyclin B and securin, targeting them for 
proteasomal degradation. As a result, sister chromatid cohesion is lost and chromosomes 
can segregate. In addition, phosphatase activity is required to dephosphorylate several 
mitotic substrates and allow daughter cells to enter interphase. Recently, we have 
concentrated on uncovering the roles of Protein Phosphatase 2A (PP2A) in complex with 
its regulatory subunit Tws/Abnormal Anaphase Resolution in this process. PP2A-Tws is 
inactivated by Greatwall as cells enter mitosis, and it becomes active again as cells exit 
mitosis. To identify genes that function with tws in the cell cycle, we conducted a genetic 
screen for heterozygous mutations that, when combined with a heterozygous mutation in 
tws, are maternal-effect embryonic lethal. Mutations in genes that encode structural 
components of the nuclear envelope, including Lamin, strongly enhanced mutations in 
tws. Phenotypic examination suggested a role for PP2A-Tws in nuclear envelope 
reformation (NER) in meiosis and syncytial mitosis. Our mechanistic studies using cells 
in culture and biochemical assays revealed that PP2A-Tws promotes NER at least in part 
by activating BAF, a protein that binds DNA to initiate NER. We are currently studying 
other aspects of PP2A functions in NER. Our genetic screen also revealed an 
interdependency between PP2A-Tws and Cyclin B3, which keeps Cdk1 active late in 
mitosis and is required for anaphase. Embryos from mothers heterozygous for mutations 
in tws and CycB3 arrest mostly in metaphase of the first mitoses. Several lines of 
evidence suggest that PP2A-Tws and Cyclin B3-Cdk1 collaborate to activate the APC. 
We are currently deciphering the molecular mechanisms mediating these functions.	
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The p38 MAP kinase is critical for rapid embryonic wound closure	

Gordana Scepanovic1,2, Rodrigo Fernandez-Gonzalez1,2,3,4	
1Cell and Systems Biology, University of Toronto,	 2Ted Rogers Centre for Heart 
Research, University of Toronto,	3Institute of Biomaterials and Biomedical Engineering, 
University of Toronto,	4The Hospital for Sick Children	

Embryonic wounds are repaired rapidly, with no inflammation or scarring, in a process 
driven by collective cell movements. Upon wounding, actin and the molecular motor non-
muscle myosin II become polarized in the cells adjacent to the wound and accumulate at 
the wound edge. Actomyosin polarization results in the assembly of a contractile cable 
that coordinates cell movements around the wound to drive rapid wound closure. 
Production of reactive oxygen species (ROS) upon wounding is necessary for cell 
polarization during wound repair. However, the signals downstream of ROS that drive 
wound closure are not understood. The serine/threonine kinase p38 MAP kinase can be 
activated by oxidative stress to promote cell proliferation during tissue regeneration. 
However, the response to wounds in embryos happens in the absence of cell division, 
and thus, a potential role for p38 in embryonic wound closure is unclear. We are 
investigating the role of p38 during wound repair in Drosophila embryos using quantitative 
microscopy. We found that p38 was activated in the cells immediately adjacent to the 
wound. Genetic or pharmacological disruption of p38 resulted in the overexpansion of 
wounds and a reduced speed of cell migration, with the subsequent delay in wound repair. 
Strikingly, cytoskeletal polarization and force generation at the wound edge were not 
affected by p38 inhibition. Instead, when p38 was inhibited a significant number of cells 
that were not targeted by the wounding procedure were eventually included inside the 
lesion, resulting in larger wounds. Activation of the p38 pathway accelerated wound repair 
without affecting the maximum size of the wounds, indicating that p38 also controls the 
rate of wound closure. Inhibition of the serine/threonine kinase TOR, a downstream 
effector of p38 that regulates protein synthesis and cell growth, reproduced the 
phenotypes obtained when p38 was disrupted, suggesting that p38 acts through TOR 
during embryonic wound repair. Together, our data indicate that p38 may protect cells 
around the wound from wound-induced damage, and that protein synthesis/cell growth 
may play unexpected roles in embryonic wound healing. 	
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Commensal bacteria modify the stem cell niche to control intestinal growth	

Meghan Ferguson1, Kristina Petkau1, Minjeong Shin1, Anthony Galenza1, David Fast1, 
Edan Foley1	
1University of Alberta	

Stem cells require signals from their niche to control the balance between differentiation 
and self-renewal. Upon disruption of this important microenvironment, stem cells may 
become quiescent, incapable of repairing damaged tissues, or proliferate uncontrollably. 
For example, integrin complexes mediate cell adhesion to the extracellular matrix, and 
when they are disrupted in the intestine, stem cells lose polarity, expand their numbers 
and hyper-proliferate. Much of what we know about the control of stem cells in tissue 
homeostasis has been discovered in Drosophila, yet it is still unclear how environmental 
factors influence the stem cell niche.	

In the intestine, I found the microbiome to be an important regulator of stem cell growth. 
For example, the presence of commensal bacteria in the intestine promotes the 
tumourigenic growth of mutant stem cells. To examine the microbial factors required for 
this effect, I measured the impact of common fly commensals on intestinal stem cell 
growth. In these studies, I identified the commensal Lactobacillus brevis to be sufficient 
to promote stem cell proliferation. To determine how L. brevis promotes stem cell growth, 
I performed RNAseq on purified intestinal progenitor cells from flies that I raised under 
germ-free conditions or in association with L. brevis. I found that L. brevis association 
decreased the expression of genes involved in cell adhesion and polarity, critical 
regulators of homeostatic stem cell growth in the intestine. To determine whether these 
changes in expression relate to an altered stem cell niche, I analyzed cross sections of 
intestines. Upon TEM imaging of L. brevis associated intestines, I found that stem cells 
were no longer in tight contact with their niche, and took on a rounded shape indicative 
of a loss in polarity. Subsequent fluorescence imaging of intestinal cross sections 
revealed that L. brevis association causes mis-localization of integrins around stem cells. 
Collectively, these results indicate that colonization of the intestine with L. brevis disrupts 
the stem cell niche. Since cues from the niche dictate the balance between division and 
differentiation, I determined whether L. brevis colonization disrupts stem cell abundance 
within the intestine. I found that association with L. brevis increased the abundance and 
proportion of stem cells, indicative of polarity disruption and an increase in symmetric 
divisions. Combined, these results reveal a unique role for commensal bacteria in 
regulating the stem cell niche and highlight mechanisms of bacterial driven intestinal 
growth.	
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Gap Junction-mediated regulation of Drosophila hematopoiesis. 	

Kevin Ho1, Rohan J. Khadilkar1, Guy Tanentzapf1	
1Department of Cellular & Physiological Sciences, The University of British Columbia	

Following stem cell division the daughter cells can either self-renew to replenish the stem 
cell population or differentiate. Stem cell differentiation and self-renewal are tightly 
regulated to ensure the correct number of differentiated cells are produced and to prevent 
the depletion of the stem cells. In Drosophila, hematopoiesis takes place in a larval organ 
called the lymph gland (LG) that houses stem-cell like blood progenitors that are usually 
quiescent but are activated in response to infection. Using mutant analysis and RNAi-
mediated knockdown, we show that hematopoiesis in the LG is regulated by Gap Junction 
(GJ) based communication. Specifically, the GJ protein zpg (zero population growth) is 
required for blood progenitor maintenance by preventing precocious differentiation; 
knockdown of Zpg promotes the differentiation of mature blood cells. Previous work has 
shown that calcium, a cargo that passes through GJs, controls the behavior of blood 
progenitors in the LG through Calmodulin kinase II (CaMKII). Overexpression of CaMKII 
in the progenitors rescues the differentiation phenotype in zpg mutants. To monitor 
calcium signaling in blood progenitors we employed time-lapse confocal imaging with ex 
vivo culture of intact LGs expressing the genetically encoded calcium sensor, GCaMP. 
We observed coordinated calcium oscillations between groups of blood progenitors. We 
show by knockdown and mutant analysis that Zpg promotes coordination of calcium 
oscillations between blood progenitors. Finally, a graph-theory based analysis of calcium 
signaling suggests the existence of a GJ-mediated scale-free small-world network 
between the progenitors. Treatment with a GJ channel blocker or depletion of Zpg 
disrupts this network. We propose that blood progenitor maintenance in the LG requires 
the formation of a GJ-mediated network that coordinates calcium signaling.	
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The genetic and neural basis of female mate preference	

Amanda Moehring1	
1University of Western Ontario	

Female preference usually determines whether or not mating occurs within a species, 
and can serve as a barrier between species. However, very little is known about the 
underlying basis of female receptivity.  We used a novel genetic mapping approach to 
identify fruitless as a gene contributing to female rejection behaviour within species and 
behavioral isolation between species. Of the multiple transcripts this gene produces, by 
far the most widely studied is involved in the sex determination pathway. However, this 
sex-specifically spliced transcript does not produce a functional protein in females. We 
show that female rejection behaviour is instead caused by a non-sex-specifically spliced 
transcript of fruitless. We further explore the underlying basis of this trait through tests of 
the neural basis of this rejection.	
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Mushroom body-specific gene regulation by the SWI/SNF chromatin remodelling 
complex	

Kevin CJ Nixon1, Justine Rousseau2, Max H Stone1, Mohammed Sarikahya1, Sophie 
Ehresmann2, Jamie M Kramer1, Philippe M Campeau2	
1University of Western Ontario,	2Université de Montréal	

Mutations in several genes encoding components of the SWI/SNF chromatin remodeling 
complex cause neurodevelopmental disorders (NDDs). Here, we report on five individuals 
with mutations in SMARCD1; the individuals present with developmental delay, 
intellectual disability, hypotonia, feeding difficulties, and small hands and feet. Trio exome 
sequencing proved the mutations to be de novo in four of the five individuals. Mutations 
in other SWI/SNF components cause Coffin-Siris syndrome, Nicolaides-Baraitser 
syndrome, or other syndromic and non-syndromic NDDs. Although the individuals 
presented here have dysmorphisms and some clinical overlap with these syndromes, 
they lack their typical facial dysmorphisms. To gain insight into the function of SMARCD1 
in neurons, we investigated the Drosophila ortholog Bap60 in postmitotic memory-forming 
neurons of the adult Drosophila mushroom body (MB). Targeted knockdown of Bap60 in 
the MB of adult flies causes defects in long-term memory. Mushroom-body-specific 
transcriptome analysis revealed that Bap60 is required for context-dependent expression 
of genes involved in neuron function and development in juvenile flies when synaptic 
connections are actively being formed in response to experience. Taken together, we 
identify an NDD caused by SMARCD1 mutations and establish a role for the SMARCD1 
ortholog Bap60 in the regulation of neurodevelopmental genes during a critical time 
window of juvenile adult brain development when neuronal circuits that are required for 
learning and memory are formed. 
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Elav-mediated exon skipping and alternative polyadenylation of the Dscam1 gene 
is required for normal axon outgrowth	

Zhiping Zhang1, Kevin So1, Ryan Peterson1, Mathew Bauer1, Henry Ng1, Yong Zhang1, 
Jung Hwan Kim1, Tom Kidd1, Pedro Miura1	
1University of Nevada, Reno, Department of Biology, Reno, Nevada, USA	

Thousands of metazoan genes express alternative mRNA isoforms with long 3′ UTRs in 
the nervous system, but their functions remain unclear. In Drosophila melanogaster, the 
Dscam1 gene generates short (Dscam1-S) and long (Dscam1-L) 3′ UTR isoforms due to 
alternative polyadenylation (APA). Here, we found that the RNA-binding protein 
Embryonic Lethal Abnormal Visual System (Elav) regulates Dscam1 biogenesis at two 
levels, including long 3´ UTR biogenesis by APA and alternative splicing of an upstream 
exon encoding a cytoplasmic domain module (exon 19). MinION long read sequencing 
confirmed the connectivity of this alternative splicing event to long 3′ UTR selection. 
Knockdown or CRISPR deletion of Dscam1-L in flies impaired axon growth. Elav thus co-
regulates alternative splicing and APA of Dscam1 to generate specific transcripts that are 
essential for neural development. Moreover, we found that the Dscam1 long 3´ UTR is 
required for Elav regulation of exon 19 skipping. This coupling of APA to alternative 
splicing might represent a new class of regulated RNA processing.	
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Do developmental axon guidance cues serve as ‘maintenance cues’ in the adult 
nervous system?	

Aarya V Chithran1,2, , Douglas W. Allan2, Timothy P. O’ Connor2	
1Graduate Program in Neuroscience,	 2Department of Cellular and Physiological 
Sciences, Faculty of Medicine, University of British Columbia, Vancouver	

One of the most extraordinary characteristics of the nervous system is the complexity and 
accuracy of its wiring. Although there are multiple mechanisms involved in shaping the 
pattern of these connections, one of the most important events is the guidance of axons 
to their specific targets. Both attractive and repulsive cues are required to guide axons to 
their targets during the development of the nervous system. Model organism research in 
the past several decades has advanced our understanding of the function of numerous 
guidance cues and their receptors, their underlying signaling cascades and the 
mechanisms they use to integrate information from multiple guidance cues. More recently 
it has become clear that after functional circuits have been established, many neurons 
continue to express developmental guidance cues. The expression of these genes in the 
adult indicates that there are likely additional roles for these proteins beyond the initial 
phase of neuronal process outgrowth, growth cone navigation, and target innervation. 	

To test this hypothesis, we performed an RNA-mediated interference (RNAi) screen for 
axon guidance genes that have functional roles in the mature nervous system. Using 
bioinformatics tools, 151 axon guidance genes were identified that are expressed in adult 
Drosophila nervous system. 44 genes were prioritized based on their higher expression 
profiles and previously known roles in neuronal pathfinding. We knocked down these 
genes using spatial and temporal control of the GAL4-UAS system and identified 15 
genes that are required for adult survival. We performed behavioral assays and found 
that loss of these 15 guidance cues caused motility defects and altered activity in adult 
flies. 	

To understand the impact of axon guidance gene knockdown at a cellular level, we 
examined well-established circuits such as olfactory system, motoneuron circuits and 
neuromuscular junctions in adult Drosophila. Knocking down Fascicilin-3, an Ig containing 
homophilic cell adhesion molecule, led to neuronal death in the adult Drosophila olfactory 
system. This phenotype was rescued by overexpressing p35, an anti-apoptotic protein. 
Knocking down Semaphorins and Plexins, some of the key repulsive cues during nervous 
system development, resulted in loss of motoneurons. Further experiments are in 
progress to examine the cellular and molecular mechanism responsible for these 
phenotypes. Currently, we are examining the impact of Semaphorin/ Plexin gene 
knockdown in the olfactory circuit and neuromuscular junctions.	

Taken together, we believe the expression of axon guidance genes is critical for the 
maintenance of the mature nervous system. 
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A complex peripheral code for salt taste in Drosophila	

Alexandria H. Jaeger11,2,3, Molly Stanley11,3, Zachary F. Weiss1,3, Pierre-Yves Musso1,3, 
Rachel C.W. Chan1,4, Han. Zhang1,4, Damian Feldman-Kiss1,3, Michael Gordon1,3	
1University of British Columbia,	 2Graduate Program in Neuroscience,	 3Department of 
Zoology and Life Sciences Institute,	4Engineering Physics Program	

All animals use the sense of taste to assess the nutritional suitability of food. Each taste 
modality (sweet, bitter, sour, salty, umami) is generally encoded by a single, molecularly 
defined, population of sensory cells that signals the presence of a particular nutrient or 
food quality. However, salt stimulates multiple taste pathways in mammals and insects, 
suggesting a more complex code for salt taste. 	

To unravel the complexities of salt coding in flies, we first created a comprehensive 
molecular map comprised of five discrete sensory neuron classes across the fly labellum. 
Using calcium imaging, we found that all five populations are affected by salt detection, 
with four being activated by salt and one inhibited. Of the four salt-activated sensory 
populations, two exhibit characteristics of ‘low salt’ cells, and two show the defining 
features of ‘high salt’ cells. Behaviorally, low salt attraction depends primarily on ‘sweet’ 
neurons, with additional input from a previously unstudied class of sensory neurons. High 
salt avoidance is mediated by ‘bitter’ neurons and a population of glutamatergic neurons 
expressing the ion channel Ppk23. Interestingly, the impact of these glutamatergic 
neurons depends on prior salt consumption – flies reared on salty food avoid conditions 
that activate these neurons, while salt-deprived flies ignore them. These results support 
a complex model for salt coding in flies that combinatorially integrates inputs from across 
cell types to afford robust and flexible salt behaviors. 
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Intact synaptic signaling restrains Wnd/DLK-mediated axonal injury response	

Laura J. Smithson1, Lucas Junginger1, Juliana Zang1, Catherine A Collins1	
1Molecular, Cellular, and Developmental Biology, University of Michigan, Ann Arbor	

Neurons respond to injury by invoking plasticity mechanisms to remodel and/or repair 
damaged circuits, or by undergoing degeneration and death. For any of these responses, 
activation of the dileucine zipper kinase DLK, also known as Wallenda (Wnd) in 
Drosophila, is a key driver.1 Wnd/DLK protein is actively transported in axons and 
becomes acutely activated following axonal injury. Despite the fact that many neurons 
use branched axons to make multiple synaptic connections, the majority of previously 
reported injury models remove all presynaptic connections made by neurons via complete 
axotomy of nerve fibers. Whether neurons respond similarly to single axon branch injuries 
as they do to complete axotomy is an underexplored question. To investigate the 
mechanisms that regulate Wnd/DLK activation and response to axonal damage, we 
developed a branched axon injury paradigm in Drosophila larvae. Our data indicate that 
trafficking and downstream signaling of Wnd/DLK is strongly influenced by injury location 
in axonal branches. Specifically, we found that Wnd/DLK signaling is only activated by 
injuries that completely remove all synaptic connections, and that the presence of a single 
synaptic branch is sufficient to restrain activation of this injury signaling pathway. This 
finding now draws our attention to synapses to understand the cellular and molecular 
mechanisms that regulate DLK-mediated injury signaling.	
1Asghari Adib E., Smithson LJ., Collins CA. 2018. An axonal stress response pathway: 
degenerative and regenerative signaling by DLK. Curr Opin Neurobiol, 53:110-119.	
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From fly to mammal: targeting ion channels in brain tumor	

Xi Huang1,2,3	
1Developmental & Stem Cell Biology Program, The Hospital for Sick Children,	2Arthur and 
Sonia Labatt Brain Tumour Research Centre, The Hospital for Sick Children,	3Department 
of Molecular Genetics, University of Toronto	

Ion channels are transmembrane proteins that regulate ion flow across cell membrane 
and accessible for pharmacological intervention. However, the role of ion channels in 
brain tumor is largely unexplored. My lab uses multi-disciplinary approaches 
including Drosophila and mouse genetics, xenograft modeling, cell biology, 
electrophysiology and bioinformatics to define the mechanisms by which ion channels 
regulate brain cancer. Our Drosophila study has led to the identification of multiple ion 
channels that critically regulates the growth of fly brain tumors. Our studies using patient-
derived cells and preclinical mouse models show that these ion channels play 
evolutionarily conserved roles in mammalian brain tumors. I will discuss our recent 
findings about how a mechanosensitive ion channel senses and responds to tissue 
mechanics to promote the malignant growth of glioma. Since ion channels represent a 
large class of drug targets, we leverage brain tumor-specific dependency on ion channels 
to discover new therapeutic opportunities. 
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Bicaudal C mutation reveals core conserved mechanisms of renal cyst formation	

Cassandra Millet-Boureima1, Susannah Selber-Hnatiw1, Helene Ben Soussan1, Joshua 
Oliver1, Jessica Porras-Marroquin1, Kahlila Paul-Cole1, Debra Fulton1, Ethan Yang2, 
Ramesh Chingle2, Roman Rozencwaig3, Samuel Tayar3, Felix Polyak3, Pierre 
Chaurand2, William D. Lubell2, David Hipfner4, Chiara Gamberi1,2	
1Concordia University,	2Université de Montréal,	3BH Bioscience,	4Institut de Recherches 
Cliniques de Montreal	

Progressive cystic kidney degeneration underlies diverse renal diseases, including a 
common cause of kidney failure, autosomal dominant Polycystic Kidney Disease (PKD). 
An incurable disease affecting 66,000 Canadians and 12.5 million people world-wide, 
PKD results in the cystic degeneration of the renal tubule.1 The molecular and cellular 
mechanisms of PKD remain largely unknown. The vertebrate kidney is known to be 
relatively genetically intractable, however, the fly’s Malpighian (renal) tubule displays 
remarkable conservation and has been used to model renal tubule function.2 	

In my laboratory, we found that Drosophila mutants lacking the translational regulator 
Bicaudal C3 (BicC, the fly ortholog of vertebrate BICC1 implicated in renal cystogenesis) 
exhibited progressive cystic degeneration of the Malpighian tubules, reduced renal 
function and recapitulated crucial features of PKD, including myc and TOR up-regulation.4 
Indicating conserved BicC implication into core cystic pathways, BicC function was 
reduced both in cysts from PKD patients carrying mutations in PKD1, a gene linked to 
autosomal dominant PKD, and in kidneys of the murine Pkd1-/- model of PKD.4  BicC is 
an RNA-binding protein originally isolated in the fly ovary.3 We found that in Malpighian 
tubules, the BicC protein binds to Drosophila myc mRNA and BicC mutants displayed 
accumulation of the cognate Myc protein which contributed to tubular degeneration.4 Alike 
PKD patients, rapamycin administration to BicC mutant flies reduced the cystic 
phenotype.4 A combination of  genetic, molecular, transcriptomic and mass spectrometry 
studies is being utilized to define the molecular defects underpinning cyst formation in the 
renal tubule and its progressive degeneration over time. Complementary chemical 
probing for the BicC-dependent pathways in adult flies has yielded so far three distinct 
classes of molecules capable of rescuing the cystic degeneration of the BicC Malpighian 
tubule, which will aid the rational development of novel PKD therapies.  
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Characterisation of CRISPR induced non-homologous recombinations	

Sheng Cheng1, Anthony Percival-Smith1	
1Western University	

CRISPR/Cas9 system is a well-known genome editing technique; foreign DNA sequence 
can be introduced into the indigenous genome through the double strand break induced 
by CRISPR. The cost-effective character of CRISPR provides it a big advantage 
comparing to other genome editing tools. However, in this report we show that when 
introducing white gene construct into the genome of Drosophila with white null allele 
(w67C23), which is lack of the white gene promoter and start codon, three non-specific 
integration events were discovered. Among the three non-specific integration events, two 
was discovered that instead of the white construct integrated into the genome, the 
indigenous w67C23 sequence migrated into a different region of genome and hijacked the 
local promoter, producing a hybrid white messenger RNA. The rest one event was 
characterized to be random integration of the white construct into the heterochromatin 
region of the genome.  Our findings suggest that, even though CRISPR is specific, it might 
not be benign to the genome structure. The double strand break induced by CRISPR 
might disrupt the stability of the genome, causing unexpected false positive results. 
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New CRISPR/Cas9 based F1 screening strategies.	

William A. Ng1, Andrew Ma1, Molly Chen1, Bruce Reed1	
1University Of Waterloo	

We have developed a method for selecting randomly induced recessive lethal mutations 
in a gene of interest using an F1 visible screen.  Our method takes advantage of the ability 
to over-express a gene of interest using CRISPR/Cas9 mediated targeted over-
expression.  In essence, the screening strategy is based upon the idea that if over-
expression of a wild-type allele can generate a phenotype, then over-expression of a 
newly induced loss-of-function allele will lack this phenotype.  This method also depends 
on the use of CRISPR/Cas9 based mutagenesis to recover alleles of the gene of interest 
that are refractory to CRISPR/Cas9 mediated over-expression.  As a proof-of-principle, 
we used this method to select EMS induced mutations of our gene of interest (hindsight, 
hnt).  From approximately 45,000 F1 progeny we successfully recovered 8 new EMS 
induced loss-of-function hnt alleles over a period of two weeks.  This new method can, in 
theory, be applied to any circumstance where CRISPR/Cas9 mediated targeted over-
expression is associated with lethality or a visible phenotype.  We have also developed 
self-selecting and self-reporting screens in order to measure the frequency with which 
CRISPR/Cas9 multiplexing results in chromosomal rearrangements between distantly 
spaced gRNA target sequences.  
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Complementary 3’UTRs derived from overlapping genes can promote cytoplasmic 
co-localization of distinct mRNAs  	

Dhara Patel1,2, Julie Bergalet1, Félix Legendre1,3, Louis Philip Benoît Bouvrette1,3, 
Mathieu Blanchette4, Eric Lécuyer1,2,3,5	
1Institut de Recherches Cliniques de Montréal (IRCM), Montréal, Québec, Canada,	
2Département de Biologie Moléculaire, Université de Montréal, Montréal, Canada,	
3Département de Biochimie et Médecine Moléculaire, Université de Montréal, Montréal, 
Canada,	44School of Computer Science, McGill University, Montreal, Canada,	5Division 
of Experimental Medicine, McGill University, Montréal, Canada	

Overlapping genes are a striking feature of most genomes. Such genetic units can be 
subclassified based on their relative transcriptional orientation (convergent, divergent, or 
embedded) and the length of their sequence overlap. Genomic sequence overlap has 
been found to modulate different aspects of gene regulation such as genomic imprinting, 
transcription, RNA editing and translation. However, the extent to which this organization 
influences regulatory events operating at the post-transcriptional level remains 
unclear. By studying the cen and ik2 genes of Drosophila melanogaster, which are 
convergently transcribed with overlapping 3’untranslated regions, we found that the 
physical linkage of these genes is a key determinant in co-localizing their mRNAs to 
cytoplasmic centrosomes. Targeting of the ik2 transcript is dependent on the presence 
and association with cen mRNA, which serves as the main driver of centrosomal co-
localization. By interrogating global fractionation-sequencing datasets, we find that 
mRNAs encoded by 3’-overlapping genes are more often co-localized compared to 
random transcript pairs. Our study reveals how complementarity between mRNAs can 
have a strong impact on cytoplasmic localization.	
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Expression of the Smaug RNA-binding protein is regulated by the SCFSLMB 
ubiquitin ligase complex during the Drosophila maternal-to-zygotic transition	

Wendy Cao1, Alexander Marsolais2, Matthew Cheng2, Najeeb Siddiqui1, Hua Luo1, 
Timothy Low1, Craig Smibert1,2, Howard Lipshitz1	
1Molecular Genetics, University of Toronto, Toronto, Ontario, Canada,	 2Biochemistry, 
University of Toronto, Toronto, Ontario, Canada	

In early metazoan embryos, maternally loaded mRNAs and proteins control development 
prior to handover of developmental control to the zygotic genome in a process known as 
the maternal-to-zygotic transition (MZT). RNA-binding proteins and small RNAs regulate 
the translation, stability and localization of maternal mRNAs. In Drosophila, the 
evolutionarily conserved RNA-binding protein, Smaug (SMG), is essential for the MZT. 
SMG is synthesized upon egg activation, binds stem-loop SMG recognition elements 
(SREs), and is required for translational repression and degradation of hundreds of 
maternal transcripts. smg mRNA and SMG protein are cleared from the embryo towards 
the end of the MZT. We have shown that degradation of smg mRNA is regulated through 
its 3ʹUTR by the RNA-binding proteins, Brain Tumor, Pumilio, and Argonaute 1. SMG 
protein instability is directed by its C-terminal 233 amino acids. When this region is 
deleted, SMG protein persists beyond blastoderm cellularization. Immunoprecipitation 
followed by mass spectrometry reveals that SMG interacts with multiple members of the 
SCFSLMB ubiquitin ligase complex, and that these interactions are lost when the SMG C-
terminus is deleted. Knockdown of the components of this complex by maternal RNAi 
results in stabilization of the SMG protein beyond the MZT. Thus, degradation of the SMG 
protein is regulated by SCFSLMB. Many of SMG’s maternal mRNA targets are re-
expressed zygotically while a subset of strictly zygotic transcripts also contain SREs. We 
hypothesize that clearance of SMG late in the MZT is necessary to permit accumulation 
of SRE-containing transcripts upon zygotic genome activation.	

 

 

 

 

 

 

 

 

 

 



 56 

Transvection - inter-chromosomal communication is way more complicated than 
you realize 	

Thomas Merritt1, Teresa Rzezniczak1	
1Laurentian University	

Transvection, a pairing-dependent gene regulation phenomenon in which homologous 
chromosomes interact modifying gene expression, is strongly influenced by both 
environment and genetic background.  The extent to which distal genomic variation 
influences transvection is not well understood. 	

We utilized genome wide association (GWA) to identify the loci associated with variation 
the amount of transvection in adult Drosophila melanogaster..  Levels of transvection at 
the malic enzyme (Men) locus were quantified in offspring from 125 crosses between 
the Drosophila Genetic Reference Panel (DGRP) flies, and flies with a deletion in 
the Men genomic region, Men76, that creates a null allele. In the absence of 
transvection Men76/DGRP Men+ will have 50% the MEN activity of Men3/DGRP+ flies (in 
which Men3is a wildtype allele). Variation from 50% is quantified as transvection. We 
repeated the experiment with a second null allele (Men86).	

Heterozygotes of both null alleles had a broad range of transvection, ranging from 
underexpression in Men, to no transvection, to overexpression across the DGRP 
lines.  We found a strong correlation in the amount of transvection when comparing data 
from Men86and Men76, suggesting a strong, allele-independent, genetic background 
effect on transvection.  However, none of the genomic variation was found to associate 
with transvection at a significant level.  Using a very relaxed P--value cut-off, we identified 
SNPs/indels with increased significance as potential variants for follow-up studies, 
including several SNPs in the Men gene region.  Comparing these variants across the 
two studied alleles, we identified 32 genes with increased significance that were common 
to both datasets.  We also performed a GWA for MEN activity in the DGRP and 
identified taranis as associating with the amount of MEN activity in a follow-up gene-
based analysis.  Taranis has been previously identified as affecting transvection at 
a Ultrabithroax.	

Altogether, we have shown that the amount of transvection is heavily influenced by the 
genetic background, and have identified several loci that may influence transvection at 
Men or transvection in general.  
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Dysfunctional peroxisomes compromise intestinal homeostasis by increased cell 
death and Tor-dependent autophagy 	

Francesca Di Cara1, Richard Rachubinski2, Andrew Simmonds2	
1Department of Microbiology and Immunology, Dalhousie University/IWK Health Centre,	
2Department of Cell Biology, University of Alberta	

The gut has a central role in digestion and nutrient absorption, but it also serves in 
defending against pathogens, engages in mutually beneficial interactions with 
commensals, and is a major source of endocrine signals. Gut homeostasis is necessary 
for organismal health, and changes to the gut are associated with conditions like obesity 
and diabetes and inflammatory illnesses like Crohn’s disease. Because peroxisomes are 
notably abundant in gut epithelial cells and because gastrointestinal bleeding has been 
reported in some Peroxisomes Biogenesis Disorders patients, we investigated a potential 
requirement for peroxisomes in maintaining the structure and function of the gut 
epithelium using Drosophila as a model. Studies of the Drosophila gut have been at the 
forefront of recent research on host-commensal and host-pathogen interactions, innate 
immune signaling, and the regenerative capacity of the intestinal epithelia. Using 
genetics, genomic, metabolic and cell biology approaches, we found that peroxisomes 
are required to maintain gut epithelium homeostasis and renewal in Drosophila and for 
survival and development of the organism. Dysfunctional peroxisomes in gut epithelial 
cells cause lipotoxicity and redox unbalance that activate Tor kinase-dependent 
autophagy increasing cell death and epithelial instability, which ultimately alter the 
composition of the intestinal microbiota, compromise immune pathways in the gut in 
response to infection, and affect organismal survival. Genetic and pharmacology 
manipulation that reduce the redox status and the lipotoxicity in the intestinal epithelial 
cells with dysfunctional peroxisomes can rescue the autophagy activation, the epithelium 
delamination and improve the organism survival. In conclusion, we report that 
peroxisomes in the gut effectively function as hubs that coordinate responses from stress, 
metabolic and immune signaling pathways to maintain enteric health and the functionality 
of the gut-microbe interface.  
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More than black or white: Melanization and Toll share regulatory serine proteases 
in Drosophila	

Jan Paul Dudzic1,3, Mark Austin Hanson1, Igor Iatsenko1, Shu Kondo2, Bruno Lemaitre1	
1Global Health Institute, School of Life Science, École Polytechnique Fédérale de 
Lausanne (EPFL), Lausanne, Switzerland,	 2Invertebrate Genetics Laboratory, Genetic 
Strains Research Center, National Institute of Genetics, Mishima, Japan,	3Department of 
Biology, University of Victoria, British Columbia, Canada	

The melanization response is a rapid and important defense mechanism in arthropods. 
Melanin is produced around wound sites and invading microorganisms by 
phenoloxidases (POs), which are activated by an extracellular serine protease (SP) 
cascade. Understanding these proteolytic cascades is complicated by the large number 
of SP genes, possibly with redundant function. Taking advantage of recently-generated 
null and compound mutants, we re-investigate the role of SPs involved in the melanization 
response in D. melanogaster and discover phenotypes previously concealed in single 
mutant analyses. We find that two SPs, Hayan and Sp7, can activate the melanization 
response in two different manners: Hayan is required in the local blackening of wound 
sites, while Sp7 regulates an alternate melanization reaction responsible for the clearance 
of septic infections with Staphylococcus aureus. We present evidence that Sp7 is 
regulated by SPs activating the Toll NF-κB pathway downstream of pattern recognition 
receptors, namely ModSP and Grass. Additionally, we find that Hayan and the Toll-
regulating SP Psh are the result of a recent gene duplication. Using genetic 
manipulations, we reveal the hidden role for Hayan, alongside Psh, in propagating Toll 
signaling downstream of pattern recognition receptors activating either Toll or branching 
to Sp7 to activate the melanization response. Collectively, we describe i) the existence of 
two distinct pathways activating the melanization reaction, ii) a connection between the 
extracellular SPs regulating the Toll pathway and the melanization response, and iii) a 
previously unappreciated role for both Hayan and Psh in Toll signaling.	
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How deleterious mutations in mitochondrial DNA are selectively removed in the 
female germline	

Swathi Jeedigunta1, Toby Lieber2, Thomas Hurd1	
1University of Toronto,	2New York University School of Medicine	

Mitochondrial DNA (mtDNA) accumulates deleterious mutations rapidly from one 
generation to the next due to its high mutation rate, uniparental inheritance and the 
absence of recombination. Without a mechanism to select against deleterious mtDNA, 
these mutations would ultimately lead to mitochondrial dysfunction and result in the 
extinction of the species as postulated by Muller. To counteract this, a mechanism termed 
purifying selection has evolved in the female germline to eliminate deleterious mtDNA 
mutations. The molecular details underlying this process are largely unknown. Using a 
stable heteroplasmic Drosophila melanogaster model, we have previously shown that 
wildtype and mutant mtDNA must first be segregated into individual mitochondrial 
fragments in order for the selection machinery to remove mitochondria carrying mutant 
genomes. How the selection machinery differentiates between mitochondria containing 
mutant mtDNA and wild-type mtDNA following fragmentation is unknown.  By genetically 
manipulating the proton motive force and mitochondrial ATP/ADP levels, we have 
demonstrated that mutant mitochondria are distinguished from wild-type mitochondria 
based on reduced mitochondrial ATP/ADP ratios. Preliminary results implicate pyruvate 
dehydrogenase kinase as a potential mitochondrial ATP/ADP sensor which mediates 
selection. Ultimately, our results reveal novel insight into the molecular mechanism 
underlying how mutant mtDNA is selectively eliminated in the female germline. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 60 

Patient-derived mutations in Drosophila reveal an unexpected role of 
phosphoribosyl pyrophosphate synthetase in autophagy and lysosome 
homeostasis	

Keemo Delos Santos1, Christine Yergeau1, Minhee Kim1, Steve Jean2, Nam-Sung Moon1	
1Department of Biology, Developmental Biology Research Initiative, McGill University, 
Montreal, Quebec H3A 1B1, Canada,	2Faculté de Médecine et des Sciences de la Santé, 
Département d’Anatomie et de Biologie Cellulaire, Université de Sherbrooke, 
Sherbrooke, QC, Canada	

Phosphoribosyl pyrophosphate synthetase (PRPS) is a rate-limiting enzyme whose 
function is important for the biosynthesis of purines, pyrimidines, and pyridines. 
Importantly, while missense mutations of PRPS1 have been identified in neurological 
disorders such as Arts syndrome, how they contribute to neuropathogenesis is still 
unclear. We identified the Drosophila ortholog of PRPS (dPRPS) as a direct target of 
RB/E2F in Drosophila, a vital cell cycle regulator, and engineered dPRPS alleles carrying 
patient-derived mutations.  Interestingly, while they are able to develop normally, dPRPS 
mutant flies have a shortened lifespan and locomotive defects, common phenotypes 
associated with neurodegeneration. Careful analysis of the fat body revealed that patient-
derived PRPS mutations result in profound defects in lipolysis, macroautophagy, and 
lysosome function. Significantly, we also found evidence that the nervous system of 
dPRPS mutant flies is affected by these defects. Overall, we uncovered an unexpected 
link between nucleotide metabolism and autophagy/lysosome function, providing a 
possible mechanism by which PRPS-dysfunction contributes to neurological disorders.	
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Mitophagy enhancers identified using IBM Watson improve phenotypes arising 
from mitochondrial dysfunction in Drosophila 

Natalia Moskal1, Naomi Visanji2, Peter Lewis1, G. Angus McQuibban1 
1Department of Biochemistry University of Toronto MaRS Centre, West Tower 661 
University Ave., Suite 1500, Toronto, Ontario, M5G 1M1, Canada, 2Morton and Gloria 
Shulman Movement Disorders Centre and Edmund J. Saffra Program in Parkinson’s 
disease, Toronto Western Hospital, 399 Bathurst Street, Toronto, Ontario, M5T 2S8, 
Canada 

Mitochondrial dysfunction and impaired mitophagy have emerged as a central etiology in 
multiple human neurodegenerative diseases, including Parkinson’s disease. Mitophagy 
is a selective form of autophagy that functions to remove damaged mitochondria from 
cells1. Pharmacological enhancers of mitophagy may therefore represent a viable 
strategy to modify disease progression. Using IBM Watson’s Drug Discovery platform, we 
designed a custom small molecule library, which we first screened for mitophagy 
enhancement in cells. Four lead compounds were identified as mitophagy enhancers and 
were subsequently tested for efficacy in two distinct Drosophila models of mitochondrial 
dysfunction. In one model, flies were fed the PD-causing pesticide paraquat, which 
impairs mitochondrial function2. Compounds were also tested in heteroplasmic flies 
predominantly carrying a mutation in the electron transport chain, which destabilize 
cytochrome c oxidase subunit I (mtColT300I)3. Both paraquat-fed and mtColT300I flies 
demonstrate lifespan reduction and impaired locomotor activity. We have shown that two 
of the lead molecules improve these phenotypes. Our current work is focused on 
elucidating their mechanisms of action and directly probing their effects on mitophagy in 
vivo. Our results validate the strategy of applying mitophagy enhancers to pathologies 
arising from mitochondrial dysfunction and highlight two compounds which may be novel 
treatment strategies for PD patients.	

1.      Narendra, D., Tanaka, A., Suen, D. & Youle, R. J. Parkin is recruited selectively to 
impaired mitochondria and promotes their autophagy. 183, 795–803	

2.      Tanner, C. M. et al. Rotenone, paraquat, and Parkinson’s disease. Environ. Health 
Perspect. 119, 866–872 (2011).	

3.      Chen, Z. et al. Genetic mosaic analysis of a deleterious mitochondrial DNA mutation 
in Drosophila reveals novel aspects of mitochondrial regulation and function. Mol. Biol. 
Cell 26, 674–684 (2015).	

 

 

 

 

 



 62 

Coordination of Drosophila Peroxisome and Lipid Droplet Function	

Matthew Anderson-Baron1,2, Julie Haskins1, Andrew Simmonds1	
1University of Alberta, Faculty of Medicine and Dentistry, Department of Cell Biology,	
2University of Alberta, Faculty of Medicine and Dentistry, Department of Surgery	

Cellular organelles serve to compartmentalize biochemical functions within the eukaryotic 
cell. However, in the interest of maintaining cellular homeostasis, these organelles often 
communicate in some way in order to jointly coordinate related processes. Two such 
organelles, the peroxisome and the lipid droplet (LD), are both heavily involved in the 
metabolism of cellular lipids. Peroxisomes are sites of fatty acid beta-oxidation, 
processing of ROS and NOS and synthesis of some specialized lipid species. 
Peroxisomes require the activity of a conserved cohort of Peroxin (Pex) proteins for their 
biogenesis and function. LDs store fatty acids in excess of immediate cellular need and 
can release these fatty acids as necessary during times of lipid scarcity.  Studies have 
revealed intimate physical connections between peroxisomes and lipid droplets in yeast. 
However, little is known about the mechanisms that regulate peroxisome/LD coordination. 
Using a combination of studies in S2 cells and in whole flies, we identified several novel 
functions of a subset of Pex proteins that normally span the peroxisomal membrane. In 
cells induced to actively store or release FAs from LDs, Pex13 and Pex14 become 
associated with the LD surface, independently of mature peroxisomes. Functionally, the 
presence or absence of Pex14 contributes to LD activity. 
S2 cells cultured in the presence oleate exhibit changes in the peroxisome phenotype 
and show an upregulation of Pex14. Further, knockdown of Pex14 expression in both S2 
cells and fat body within Drosophila larvae result in increased lipolysis and decreased 
storage of triglyceride in LDs. An analysis of the subcellular localization of the Pex 
proteins revealed that Pex3, Pex13, and Pex14 localize to the LD surface in S2 cells when 
cultures were supplemented with oleate. Notably, this activity is conserved in human NRK 
or Huh7 cells. In addition, the overexpression of Pex14 and its localization to the LD 
surface affected the localization of LD resident proteins Hormone-sensitive lipase (HSL) 
and CGI-58. Further, CGI-58 expression was reduced in cells treated with Pex14 dsRNA. 
Conversely, the localization of Pex14 to the LD surface was perturbed by the 
overexpression of Lipid storage droplet-1 (Lsd1). 
Altogether, components of the peroxisome machinery, Pex13 and Pex14, are diverted to 
the LD surface during periods of elevated LD metabolism, where they functionally interact 
with various LD resident proteins. Through these interactions, peroxisomal components 
influence the metabolism of LDs by gating the mobilization of free fatty acids from 
triglyceride stores. 
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Characterization of a selfish X chromosome in Drosophila testacea 	

Candice Powell1, Dr. Steve Perlman1	
1University of Victoria	

Selfish genetic elements can cheat Mendelian patterns of inheritance by biasing their 
transmission, even if this results in negative fitness consequences. Although they are 
thought to be ubiquitous, selfish genetic elements can be difficult to detect, due to cryptic 
phenotypes and/or selection on the rest of the genome to suppress them. One of the most 
powerful and visible selfish genetic elements is X chromosome drive, which is common 
in Drosophila. Males that carry a selfish X chromosome produce a product that destroys 
Y-bearing sperm, siring only daughters. We recently characterized an X chromosome 
drive system in a common woodland fly, Drosophila testacea. Here, we test whether drive 
also occurs through females (i.e. whether the selfish X chromosomes show biased 
transmission relative to non-driving X chromosomes). Following controlled crosses, we 
genotyped young larvae using markers that can distinguish between driving and non-
driving chromosomes. We found that offspring of heterozygous females carried the 
driving X chromosome more often than the non-driving one. Interestingly, the strength of 
distortion depended on the father’s genotype. It is very unusual for a selfish genetic 
element to bias transmission in both sexes, as male and female meiosis are very different. 
Finally, in order to distinguish between true female meiotic drive and differential survival, 
we compare egg development and fecundity in females that carry driving X 
chromosomes. 	
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Cryptic genetic variation in natural populations and its contribution to genetic 
assimilation in Drosophila melanogaster	

Sarah Marzec1, Ian Dworkin1	
1McMaster University	

Cryptic genetic variation (CGV) is standing genetic variation with little influence on 
organismal phenotypes under normal circumstances, yet can lead to heritable variation 
under rare or novel conditions. It remains unclear whether CGV is truly neutral under most 
conditions, or is maintained in populations due to unmeasured pleiotropic phenotypic 
effects (influencing fitness). CGV has also been intimately linked to the process of genetic 
assimilation, the evolutionary change whereby initially phenotypically plastic traits evolve 
to become constitutive. This was most clearly demonstrated over 60 years ago when 
Waddington artificially selected on an environmentally sensitive change in Drosophila 
wing morphology initially observed at low frequency. After ~13 generations, not only had 
the frequency increased as expected, but individuals from the selected lineage expressed 
these changes in wing morphology without the environmental stimulus.  While much has 
been hypothesized about it, the underlying genetic architecture enabling CGV to 
contribute to genetic assimilation remains poorly understood. In particular, the relative 
importance of standing genetic variation per se, relative to the contribution of de novo 
mutations that occur concurrent with the selective process.	

To address these questions, I have repeated Waddington’s classic experiment. I have 
generated multiple independent replicate lineages for the increased frequency 
(penetrance) of the environmentally induced changes in wing morphology. From each 
replicate selection lineage, I have generated independent genetically assimilated 
populations. Using these lineages, I have examined potential pleiotropic and fitness 
consequences of the CGV in these populations. I will show that in aggregate, the alleles 
contributing to CGV for this phenotype influence at least one fitness component. 
Furthermore, by deep resequencing the ancestral population and all lineages (including 
controls) at multiple time points during the selection process, I am investigating the 
relative contribution of CGV and de novo mutations to the genetic architecture for the 
assimilated phenotype. 	
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Exploring the roles of lncRNAs in evolution and male reproductive tissues	

Ronit Wilk1, Allison Jandura1, Henry Krause1	
1University of Toronto	

Unlike coding genes, the number of long noncoding RNA (lncRNA) genes in metazoan 
appear to be proportional to organism complexity. We have initiated a genome-wide 
expression analysis of the ~2,500 currently annotated lncRNA genes using FISH. 
Approximately 100 have been analyzed in embryos and late stage 3rd instar larvae. 
Approximately 500 have been analyzed in adult male testes and accessory glands, which 
is where the highest numbers of lncRNAs are expressed and thought to have evolved. 
Unlike lncRNA transcript analyses via other methods, we observe robust levels of 
expression in a variety of tissues. We also note a relatively low level of exclusively nuclear 
localization. The variety of subcellular distributions is high, including many cytoplasmic, 
membrane and extracellular patterns. Many of these are in puncta that are likely to 
represent previously described phase-separated structures similar to stress granules, 
neuronal granules and paraspeckles, all of which have been shown to depend on 
lncRNAs for formation and function. These were particularly prevalent in the lumens of 
accessory glands, suggesting an important role in seminal fluid function. Other implied 
roles and functions will be described.	
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5 - Two insect-specific PDZ domain proteins have diverging functions in stabilizing 
muscle myofibrils	

Nicanor González-Morales1, Thomas W. Marsh1, Anja Katzemich1, Océane Marescal1, 
Yu Shu Xiao1, Frieder Schöck1	
1Department of Biology, McGill University, 1205 Dr Penfield Avenue, Montreal, Quebec, 
CANADA H3A 1B1	

Alp/Enigma family members have a unique PDZ domain followed by zero to four LIM 
domains and are essential for myofibril assembly across all species analyzed so far. 
Drosophila melanogaster has three Alp/Enigma family members, Zasp52, Zasp66, and 
Zasp67. Ortholog search and phylogenetic tree analysis suggest that Zasp genes have a 
common ancestor and that Zasp66 and Zasp67 arose by duplication in insects. While 
Zasp66 has a conserved domain structure across orthologs, Zasp67 domains and lengths 
are highly variable. In flies, Zasp67 is expressed exclusively in indirect flight muscles, 
where it colocalizes with Zasp52 at Z-discs. We generated a CRISPR null mutant of 
Zasp67, which is viable but flightless, without other defects. We can rescue all 
phenotypes by re-expressing a Zasp67 transgene at endogenous levels. Zasp67 mutants 
show extended and broken Z-discs in adult flies, indicating that the protein helps stabilize 
the highly regular myofibrils of indirect flight muscles. In contrast, a Zasp66 CRISPR null 
mutant has limited viability, but only mild indirect flight muscle defects illustrating the 
diverging evolutionary paths these two paralogous genes have taken since they arose by 
duplication.	
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14 - Par-1 promotes formin-based actin bundles of a composite material for 
Drosophila embryo cleavage	

Tao Jiang1, Tony Harris1	
1University of Toronto	

Cell structure is controlled by the cortex, a thin network of actin polymers and additional 
proteins underlying the plasma membrane. The kinase Par-1 polarizes the cortex and 
also affects cell shape. For example, Par-1 is required for Drosophila embryo 
cellularization. This requirement stems from a role in inducing actin caps that grow to form 
mitotic compartments of syncytial nuclei. We find caps are built from a composite actin 
material; bundles and diffuse networks induced independently by the formin Diaphanous 
(Dia) and Arp2/3, respectively. Par-1 specifically promotes the Dia-based bundles. 
Moreover, Par-1 and Dia closely colocalize along the bundles, and are required for each 
other's localization to these structures, suggesting a self-reinforcement mechanism. Rho 
small G protein is known to activate formins, but we detect low Rho1-GTP in actin caps 
versus neighboring actomyosin borders, and RhoGEF2 primarily affects Rho1-GTP and 
myosin in the borders. In contrast, Par-1 is a major promoter of Dia-based actin bundles 
required for cap and compartment growth.	
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15 - Specificity of E2F-dependent transcription in coordinating endoreplication 	

Minhee Kim1, Nam-Sung Moon1	
1Department of Biology, Developmental Biology Research Initiative, McGill University, 
Montreal, Quebec, H3A 1B1 Canada	

Endoreplication is a modified cell cycle characterized by successive alternations of 
synthesis (S) and gap (G) phases without intervening mitoses. In endoreplicating tissues, 
dE2F1-dependent activation of Cyclin E (CycE) and S-phase coupled degradation of 
dE2F1 ensures cell cycle-dependent oscillation dE2F1 and CycE expression. As a result, 
there is a predominant mutual exclusivity of dE2F1 and CycE expression in 
endoreplicating tissues. We previously reported that an alternatively spliced isoform 
of de2f1, dE2F1b, is necessary for proper cell cycle progression, particularly in 
endoreplicating tissues. dE2F1b differs from the widely studied dE2F1a isoform by the 
presence of a microexon located in the conserved Marked Box domain, implicated in 
target specificity of E2F transcription factors. Using actively cycling salivary glands, we 
examined the role of dE2F1b during endoreplication. Characterization of target gene 
expression revealed that a specific subset of canonical E2F target genes are regulated 
by dE2F1b. Notably, genes that are involved in S phase progression, such 
as PCNA and rnrS, are negatively affected by the loss of dE2F1b, however, cycE, which 
is required for G1-S phase transition, remains unaffected. Strikingly, this results in the 
loss of the mutual exclusivity between CycE and dE2F1. Moreover, the population of cells 
that are primed to undergo G1-S phase transition observed in control salivary glands are 
absent in de2f1b mutant salivary glands. Importantly, our data reveals a feedback 
mechanism by which dE2F1 intrinsically controls cell cycle timing and progression during 
endoreplication. 	
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21 - Snz and Rab21 modulates lipid droplet biogenesis	

Marie-France Bossanyi1, Rupali Ugrankar3, Mike Henne3, Steve Jean2	
1Université de Sherbrooke,	2Université de Sherbrooke,	3UT Southwestern Medical Center	

The survival and the metamorphosis of fly larvae depend on the mobilization of fatty acids, 
which are stored in lipid droplets (LD). The biogenesis of lipid droplets and the regulators 
that leverage their fate are not yet fully understood. Recent work in the laboratory focusing 
on membrane trafficking events have identified several sorting nexins as regulators of 
autophagy. Loss of the sorting nexin Snazarus(Snz) phenocopies depletion of the small 
GTPase Rab21, impairing autophagic flux. Moreover, Snzwas found to regulate vesicular 
trafficking of Vamp8, a SNARE-protein involved in autophagosome-lysosome fusion, 
similarly to Rab21. Interestingly, studies on the orthologs of Snz, SNX14in mammals 
and Mdm1in yeast revealed that these localize to endoplasmic reticulum-LD contact sites 
and that their loss disrupt the size and morphology of LDs. Moreover, a recent proteomic 
study in mammalian cells identified Rab21 as part of the LD proteome, while a Rab 
focused screen demonstrated that Rab21 influences LD size. Given that Snz orthologues 
are involved in LD biogenesis, and that Snzand Rab21share autophagic phenotypes, we 
hypothesized that they collaborate in the biogenesis/mobilization of LDs. Through 
coimmunoprecipiation studies, I showed that Snz and Rab21 form a complex in cells. 
Moreover, Rab21deletion influenced LD size, similarly to Snzdeletion. 
Remarkably, Rab21loss of function affected Snz localization at the plasma membrane 
and affected plasma membrane organization. Using immunofluorescences in HeLa cells, 
I showed that RAB21 and the Snzortholog, SNX25, localize around LDs. I also showed 
that deletion of SNX14and SNX25increased LD area distribution, while over-expression 
of RAB21 decreased LDs distribution. Further study will consolidate the link between the 
biogenesis of LD and the roles played by Snz and Rab21 in this process.	
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22 - Cell migration and alternating myosin polarity during Drosophila cardiogenesis	

Negar Balaghi1,2,3, Rodrigo Fernandez-Gonzalez1,2,4,5	
1Institute of Biomaterials and Biomedical Engineering, University of Toronto,	
2Translational Biology and Engineering Program, Ted Rogers Centre for Heart Research, 
University of Toronto,	 3Division of Engineering Science, University of Toronto,	
4Department of Cell and Systems Biology, University of Toronto,	 5Developmental and 
Stem Cell Biology Program, The Hospital for Sick Children	

Heart development begins with the formation of a primitive tube, as bilaterally positioned 
heart progenitors migrate and merge medially. Improper heart tube formation due to 
defects in cell migration can lead to devastating congenital conditions. In the fruit fly 
Drosophila melanogaster, the heart is formed from 52 contralateral pairs of cardiac 
precursor cells (cardioblasts) that migrate dorsally and medially to join their counterpart. 
While the genetic networks behind cardiac cell fate specification and differentiation are 
well characterized, little is known about the cellular and molecular mechanisms that 
govern cardiac progenitor migration and coordination during heart morphogenesis. In 
eukaryotic cells, generation of mechanical forces by the actin-based molecular motor non-
muscle myosin II is critical for cell movement. We investigated myosin dynamics during 
heart development by quantitative live microscopy of Drosophila embryos expressing a 
fluorescent myosin reporter specifically in cardiac precursors. We found that in individual 
cardioblasts, myosin II displayed an alternating pattern of polarization to the leading and 
trailing ends of the cells, respectively. The pattern of myosin localization is periodic, giving 
rise to oscillatory waves of myosin that transverse the cell. Notably, when we visualized 
myosin in cellular cross-sections, we found that myosin networks also shifted positions 
between the apical and basal surfaces of cardioblasts, thus inducing rotatory myosin 
flows within each cell that may contribute to cardioblast migration and/or coordination. 
Live imaging of embryos co-expressing a fluorescent myosin reporter as well as a 
fluorescent nuclear marker revealed that cyclic myosin flows are anti-correlated with 
oscillations in the position of the cardioblast nucleus. Furthermore, changes in nuclear 
position were preceded by changes in myosin polarity, suggesting that myosin-based 
contraction is responsible for the movement of the nucleus. To further investigate the 
dynamics of cardioblast migration, we developed image analysis methods to track 
individual cardioblasts from confocal microscopy movies of embryos expressing a 
fluorescent nuclear marker. We are using these tools to establish how cardioblast 
movement and coordination thereof are disrupted when myosin activity is disrupted. Our 
results will provide a quantitative characterization of the dynamics of collective cell 
migration and cytoskeletal polarity during Drosophila cardiogenesis, and they will enable 
investigation of how well-known regulators of cytoskeletal activity, such as Rho-family 
GTPases, control the rotatory myosin flows to drive heart tube morphogenesis. 	
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Phosphoinositides, the phosphorylated derivatives of the membrane phospholipid 
phosphatidylinositol (PI), are crucial regulators of membrane function and identity that 
regulate numerous signaling and trafficking pathways. Different phosphoinositides are 
generated in specific cellular locales by the counteracting activities of PI-kinases and 
phosphatases. PI 4-phosphate (PI4P), which coordinates a range of functions in the Golgi 
and plasma membrane (PM), is dephosphorylated by Sac1, an ER-localized phosphatase 
that is essential in flies and whose broad contributions to cellular homeostasis are not 
fully understood. 	

The hypomorphic Sac1ts allele encodes an unstable Drosophila Sac1 protein whose 
function is reduced in a temperature-sensitive manner. At the restrictive temperature, 
Sac1ts flies are viable but develop a rough eye phenotype due to defective cellular 
patterning. Unit eyes, or ommatidia, contain 4 cone cells at the apical surface which are 
encircled by two primary pigment cells (1˚pc).  Neighboring ommatidia are separated by 
a lattice of 2˚/3˚pc and sensory bristles that differentiate from interommatidial precursor 
cells (IOC) during pupal development. Positioning and differentiation of IOCs requires 
spatially and temporally regulated expression of the transmembrane adhesion proteins 
Roughest (Rst) and Hibris (Hbs). These are orthologs of mammalian Neph1 and Nephrin, 
which are required for renal slit diaphragm formation and myoblast fusion. Rst is 
expressed by IOCs, whereas Hbs is expressed by 1˚pc, which are specified earlier. 
Rst:Hbs adhesion at the 1˚pc:IOCs interface is a key determinant of IOC patterning.	

In wild-type retinas, Rst is present at apical IOC plasma membranes at 24 h after 
puparium formation (APF), then is downregulated and turned over, all but disappearing 
by 42 h APF. In contrast, Rst is distributed at IOC plasma membranes normally at 24 h 
APF in Sac1ts retinas, but accumulates dramatically within the 2˚/3˚pc by 42 h APF. To 
determine the cause of this intracellular accumulation, I performed pulse-chase antibody 
uptake assays. I found that both endosomal trafficking and degradation of Rst are delayed 
in Sac1ts mutant retinas. In addition, Sac1ts 2˚/3˚pc accumulate ectopic, enlarged F-actin-
positive endosomes that are absent in wild-type retinas, further supporting a defect in 
endosomal regulation. These results highlight a novel role for Sac1 in endosomal turnover 
of dynamically expressed transmembrane proteins during morphogenesis.	
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Learning and memory are the processes of collecting, storing, and retrieving information 
from the environment to adapt behaviour. de novo gene transcription regulated by 
epigenetic mechanisms is an important process in memory. The COMPASS (complex of 
proteins associated with Set1) family of complexes are transcription co-activators that 
regulate gene expression through methylation of the 4th lysine on histone H3 (H3K4me). 
Previously, H3K4me has been broadly implicated in memory, however, there is much to 
still address about the function of COMPASS components in memory. 
 
Using courtship conditioning to assay memory we show that knockdown (KD) of Set1 
specifically in the Drosophila memory region, the mushroom body (MB), causes short-
term memory (STM) deficits while trx-KD only affects long-term memory (LTM), leaving 
STM intact. Menin 1 (Mnn1), which binds specifically to the trx related COMPASS 
conformation, also only shows deficits in LTM following genetic KD. We next 
demonstrated that memory deficits following trx and Mnn1-KD were the result of adult-
specific processes via temporal KD during development or the adult stage. Therefore, trx 
and Mnn1 must regulate LTM through regulation of gene expression in adult flies, and not 
through a role in development.	

To identify target genes and pathways misregulated in trx-KD MBs we used cell type 
specific RNA-sequencing from MB nuclei. We found that trx is required for expression of 
genes that have been previously shown to be enriched in the MB as compared to the 
whole head. This suggests a role for trx in maintaining cell type expression patterns in the 
MB. Lactate dehydrogenase (Ldh), one of the most highly enriched MB-specific genes, 
was strongly down regulated in our trx-KD transcriptome analysis. Interestingly, KD of 
Ldh had a corresponding LTM memory phenotype, suggesting its regulation by trx may 
indeed be necessary for memory formation. We also identified a major assortment of 
genes involved in RNA processing and ribosomal assembly that are regulated by trx in 
response to training.	

This study has identified COMPASS components Set1, trx, and Mnn1 as required for 
Drosophila courtship memory. Furthermore, we have identified candidate target genes of 
trx that may be contributing to its phenotype, including Ldh and various RNA processing 
genes. Interestingly, Set1 and trx orthologues have previously been associated with 
human cognitive disorders and these findings may be important for understanding the 
etiology and pathophysiology of those disorders.	
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Compartment boundaries prevent mixing of cell populations during organism growth and 
development. In the Drosophila embryo, the mesectoderm, a group of glial precursors 
that form the ventral midline, undergo oriented divisions during axis elongation and are 
eventually internalized ~6 hours later. Using spinning disk confocal microscopy and 
image analysis, we found that the polarity factor Bazooka (Baz; Par-3 in vertebrates) 
localized to new junctions between mesectoderm cells after their division, becoming 
planar polarized to mesectoderm-mesectoderm interfaces parallel to the dorsal-ventral 
axis of the embryo (MM interfaces). Simultaneously, the molecular motor non-muscle 
myosin II and its upstream activator Rho-kinase accumulated at mesectoderm-ectoderm 
(ME) interfaces, forming supracellular cables flanking the mesectoderm on either side of 
the tissue. Thus, the planar-polarized distribution of Rho-kinase and myosin established 
a boundary between ectoderm and mesectoderm. Compartment boundaries often exhibit 
increased tension, and laser ablation revealed that ME cables sustained twofold greater 
tension than MM junctions. We used Fluorescence Recovery After Photobleaching to 
show that myosin turnover is reduced at ME cables compared to MM junctions, indicating 
that myosin is stabilized at the ME boundary. To determine if tension is required for 
myosin localization to ME cables, we used laser nanosurgery to mechanically isolate 
mesectoderm regions. In sham-irradiated controls, myosin fluorescence increased by 
12±9%, while myosin decreased by 25±5% at isolated ME cables, suggesting a role for 
tension in ME boundary maintenance. Surprisingly, the width of the mesectoderm 
decreased rapidly in isolated regions compared to controls. Similarly, when we treated 
embryos with the Rho-kinase inhibitors Y-27632 or H-1152, ME cables disappeared and 
the mesectoderm was prematurely internalized, concomitant with the invasion of the 
ventral midline by ectoderm cells in which dynamic protrusions formed. Our results 
suggest that the redistribution of Rho-kinase following oriented cell divisions polarizes 
myosin and Baz within the mesectoderm to establish tissue boundaries, and that ME 
boundaries prevent premature internalization of the mesectoderm.	
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Smooth boundaries commonly form for cell and tissue morphogenesis. One example is 
the cytokinetic ring which drives cell division, and another is the leading edge purse string 
for wound healing. In addition, smooth boundaries form between growing Arp2/3 actin 
networks and encircling actomyosin networks to bend the plasma membrane and form 
nuclear compartments during syncytial Drosophila embryogenesis. To understand how 
these initially rough-edged materials can interact to form a smooth boundary, we utilize 
mathematical modeling. The contractile actomyosin material is constructed with hundreds 
of myosin nodes that interconnect randomly and pull on each other with myosin activity 
and passive elasticity. Our model mimics reported in vitro behaviors of reconstituted 
actomyosin networks, including shape changes following patterned activation. The Arp2/3 
network is modelled based on the properties of these branched networks. The simulated 
networks also mimic reported in vitro behavior, such as a non-elastic, local density 
increase in response to physical restriction. By reconstituting a single Arp2/3 network 
encircled by a myosin network, we found that Arp2/3 network growth can disrupt an 
initially smooth myosin border.  However, such growth can increase the smoothness of a 
myosin border with a more natural rough edge, indicating the importance of the network-
network interaction.  In both cases, increased myosin activity also promotes smoothness 
of the boundary.  To determine if such heightened myosin activity is compatible with in 
vivo network organization, and to further probe the properties of this organization, we are 
currently testing a natural configuration of an actomyosin network embedded with an 
array of individual Arp2/3 networks. 	
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In the Drosophila ovary, each oocyte is surrounded by an overlying follicular epithelium, 
which eventually produces the egg shell. The Drosophila eggshell displays an anterior-
posterior (AP) and a dorsal-ventral (DV) axis, as exemplified by a pair of dorsal 
appendages located at the anterior region. Localized secretion of EGFR ligand Gurken 
(Grk) near oocyte nucleus induces the EGFR signaling in the overlying follicle epithelium. 
The Grk signal is first localized posteriorly in the egg chamber during early oogenesis and 
later shifted to the dorsal-anterior region of oocyte in mid-oogenesis. This signal is 
responsible for the establishment of both the AP and DV axes of follicular epithelium.	

Depending on its location, EGFR signaling induces one of two different transcription 
factors that determine follicle cell fates: midline (mid) in posterior follicle cells and mirror 
(mirr) in dorsal-anterior follicle cells. Antiparallel gradients of two additional secreted 
ligands – Unpaired (Upd), a ligand for Jak/STAT signaling, and Decapentagplegic (Dpp), 
a TGFβ ligand for BMP signaling – were previously found to affect follicle cell response 
to EGFR signaling. The anterior Dpp is required for mirr expression and also 
independently represses mid expression; the posterior Upd is required for mid expression 
and also independently represses mirr expression. In addition, mid and mirr mutually 
repress each other’s expression. We hypothesize that together these regulatory inputs to 
mid and mirr constitute a bistable system.	

As such, mid and mirr are integrating multiple signaling inputs from JAK/STAT, BMP, 
EGFR to give a coordinated response. We wish to know how these different signaling 
inputs are integrated. A straightforward hypothesis is that these signals form a 
combinatorial code of regulation. We would like to know why multiple seemingly 
redundant inputs (e.g. mirr, upd and dpp to mid) are required. Is it required for the sharp 
boundary between mid and mirr expression domains, and/or the robustness of fate 
choice? What happens if the multiple inputs are removed?	

To address these questions, I will delineate the regulation of mid and mirr by mapping the 
cis-regulatory modules (CRM) on mid/H15 and mirr. I will search for elements in the CRMs 
that are responsive to the different known signaling pathway inputs and identify any bona 
fide transcription factor binding sites (TFBS) within them. I will also dissect the regulatory 
network by testing the response of reporter driven by the CRMs when specific response 
elements (i.e. TFBS) are removed, with particular emphasis on boundary position and 
sharpness.	
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32 - Fly exercise: how exercising flies may be a key to understanding Type 2 
Diabetes	

Michelle Eng1, Thomas Merritt1	
1Laurentian University	

Diabetes mellitus is a group of metabolic diseases in which the body's ability to produce 
or respond to the hormone insulin is impaired. This impairment results in abnormal 
carbohydrate metabolism and elevated levels of glucose in the blood. Type 2 Diabetes, 
the condition that is characterized by hyperglycemia, insulin resistance, and/or 
hyperinsulinemia accounts for 90% of human diabetes cases and is linked to increased 
incidence of obesity and sedentary lifestyles. Patients living with Type 2 Diabetes are at 
risk for other health related complications such as retinopathy, nephropathy, neuropathy, 
and cardiovascular diseases. Previous studies have shown that exposing the model 
organism Drosophila melanogaster to a high sucrose diet induces a state of insulin 
resistance that mimics human Type 2 Diabetes. In humans, exercise and a healthy diet 
can lessen the complications associated with Type 2 Diabetes. In addition, exercise 
research in humans has shown that genetic background influences the effect of exercise 
on metabolism. While it is difficult to control for genetic background and environmental 
factors in humans, D. melanogaster is not so limited and can be used to gain insight into 
the regulation of genes and environmental factors controlling exercise response or 
diseases, in particular Type 2 Diabetes. D. melanogaster is an effective model organism 
for Type 2 Diabetes due to the species' key similarities with mammals in terms of the 
insulin/insulin-like growth factor signaling pathway and energy-related pathways. Our 
study is exploring the biological changes associated with exercise and the possibility of 
preventing a Type 2 Diabetes phenotype in D. melanogaster. This study will identify 
genes that respond to exercise and interact with the insulin signaling pathway and 
describe and quantify the broad metabolomic effects of exercise and insulin resistance. 
We are combining fly exercise, diet modification, and a set of fly lines with a broad-based 
transcriptomic and metabolomic approach to gain insight on exercise response and how 
it positively influences the prevention of Type 2 Diabetes.	
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Regulated secretion is a fundamental cellular process, where biologically active 
molecules are stored in long-lasting secretory granules (SGs) and secreted in response 
to external stimuli. Past studies have characterized the molecular mechanisms 
responsible for the biogenesis and secretion of SGs, but how these long-lasting SGs 
mature remain poorly understood. The Drosophila larval salivary gland is an excellent 
model to address these outstanding questions because it is enriched with hormonally 
regulated glue granules. To identify key players involved in SG maturation, we employed 
a candidate RNAi screen using publicly available transgenic lines. From the screen, we 
identified a surprisingly large number of endocytic genes that were required for proper 
SG maturation. Therefore, we hypothesized that the maturation of glue granules might 
use similar trafficking pathways to lysosome related organelles (LROs). The tetraspanin 
CD63 is known to localize to LROs and is critical for LRO biogenesis. For this reason, we 
decided to characterize CD63 in our model system. Indeed, the mammalian CD63-GFP 
strongly localized to the membranes of SGs when it was expressed in the larval salivary 
glands. In addition, expression level of CD63-GFP showed positive correlation to the size 
of SGs. Knocking down Drosophila CD63 (Tsp29Fa) with RNAi caused defect in SG 
maturation, and expressing mammalian CD63-GFP in Tsp29Fa RNAi background 
restored SGs to normal size. Our CRISPR mutant containing a deletion that spans 
Tsp29Fa and Tsp29Fb also showed smaller SGs. These results suggest that CD63-GFP 
not only localizes to SGs, but also plays a functional role in SG biogenesis. A secondary 
screen coexpressing CD63-GFP with selected RNAi revealed that PI4KII, Past1, and 
Syx16 are required for CD63 to drive SG maturation. Furthermore, the pan-PI4P probe 
mCh-2xP4M colocalized with CD63-GFP on SG membranes and their localization on SG 
membranes was reduced in PI4KII null mutants. Mucin-like glue granules were thought 
to be solely derived from the Golgi; however, we have discovered that the biogenesis of 
these granules also requires CD63 and endocytic contribution through PI4KII.	
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Introduction: The growth of embryonic tissues is under strict control to ensure that they 
attain their characteristic size. The Drosophila Ste20-family kinase, Slik, controls the rate 
of developmental tissue growth and has distinct catalytic and non-catalytic functions. Slik 
directly phosphorylates Moesin, favouring cross-linking of the actin-based cytoskeleton 
to the plasma membrane and promoting epithelial integrity. Slik also regulates tissue 
growth through a non-catalytic mechanism, stimulating both Slik-expressing cells and 
neighboring cells to proliferate. How these activities of Slik are regulated remains unclear. 	

Methods & Results: Through a BioID/mass spectrometry screen aimed at identifying 
effectors of the small GTPase RhoA in mammalian cells, we identified SLK (Slik ortholog) 
as an active RhoA interacting protein, a result confirmed by co-immunoprecipitation in 
mammalian and Drosophila cells. Consistent with Rho GTPase regulating SLK/Slik 
activity, activated Drosophila Rho1 causes a Slik-dependent increase in Moesin 
phosphorylation. In addition, using live-cell NanoBiT biosensors developed for measuring 
Slik activity, we found that Slik associates with the plasma membrane and dimerizes in 
response to active Rho1. In contrast, reducing/inhibiting Rho1 activity in the developing 
fly wing induces a non-autonomous proliferation phenotype similar to Slik overexpression 
and suppresses defects in slik mutants, suggesting that Slik may feed back to inhibit Rho1 
activity. 	

Conclusion: Our results suggest that Slik acts both as a conserved effector regulated by 
Rho1 and in a negative feedback loop, as a Rho1 inhibitor, to control localized growth of 
epithelial tissues.	
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Glutamine is an essential amino acid and plays an important role in protection against 
environmental stressors. Previous work using Drosophila melanogaster, and human cell 
lines, indicates that glutamine plays an important role in cell survival, and that glutamine 
synthetase (GS) is the main source of cellular glutamine. To date, however, naturally 
occurring variation in glutamine concentrations, GS activity, and any potential biological 
impacts of either, have not been investigated. The main goal of this project is to explore 
differences in glutamine synthetase (GS) activity to determine if an association exists 
between GS activity and stress tolerance. Drosophila have two forms of GS: glutamine 
synthetase I (GSI) located in the mitochondria, and glutamine synthetase II (GSII) located 
in the cytosol, so the mitochondria and cytosol need to be separated to accurately quantify 
each form. Our initial assays of GSI and GSII from cytosolic and mitochondrial fractions 
from whole flies suggest that we are cleanly separating the fly homogenate, but assays 
of citrate synthase (another mitochondrial enzyme) found activity in both the mitochondrial 
and cytosolic fractions, suggesting that we may not be cleanly separating mitochondria 
or that the purified mitochondria are leaky. To test these possibilities, we assayed the 
purity of mitochondrial and cytosolic fractions from whole adult flies, fly abdomens, and 
fly larvae using Western blot analysis and an antibody against pyruvate dehydrogenase 
E1 alpha subunit (PD; yet another mitochondrial enzyme), and an antibody against the 
cytosolic protein α-tubulin. Fly abdomen and larvae samples showed enrichment of α-
tubulin in the cytosolic fractions, and enrichment of PD in the mitochondrial fractions, 
consistent with separation and enrichment. However, significant levels of PD were 
detected in the cytosolic fraction from whole flies. These results suggest that enrichment 
is more effective for some enzymes than others, possibly due to leakage through the 
mitochondrial membrane. GSI and GSII do, however, appear to be well separated in 
larvae and adult abdomens and work is now underway using fly larvae and abdomen 
tissue to find fly variants expressing low, intermediate, and high GSI and/or GSII activity.	
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Hh signaling orchestrates a multitude of cellular processes necessary for tissue growth 
and patterning. Following binding to its receptor Patched (Ptc), the Hh ligand initiates 
cytoplasmic signaling downstream of Smoothened (Smo), a 7 transmembrane GPCR 
activated by cAMP-dependent protein kinase A (PKA) phosphorylation. Additionally, PKA 
regulates the Hh pathway negatively when its off by inhibiting the transcription factor (Ci). 
Given PKA dual role, we hypothesized that any active Gα-coupled GPCR controlling 
cAMP synthesis could influence Hh pathway activity. Using RNAseq we identified 24 
expressed GPCRs in the developing Drosophila wing. Interestingly, RNAi-mediated 
depletion of 11 of these resulted in either a loss or gain of Hh activity, phenocopying RNAi 
depletion of Gαs or Gαi, respectively. Like Gαi depletion, depletion or mutation of the 
orphan GPCR Mthl5 increases “low threshold” Hh target genes expression range. These 
defects are rescued by genetic manipulations that result in the damping of cAMP levels 
or PKA activity. Moreover, mutating mthl5 results in a Dpp dependent overgrowth of the 
wing imaginal disc. Thus far, our data suggests that Mthl5 negatively influences Hh 
pathway activity by coupling to Gαi and in terms lowering cAMP levels and PKA activity. 
Significantly as well, we show that the GPCRs crosstalk with the Hh pathway via cAMP 
is widespread.	
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The spatio-temporal regulation of small Rho GTPases is crucial for the dynamic stability 
of epithelial tissues. However, our understanding of the temporal and spatial control of 
RhoGTPase activity during development remains limited. To gain further mechanistic 
insights into the regulation of Rho GTPases in vivo we analyzed the Drosophila Rho 
GTPase-specific guanine nucleotide exchange factor (RhoGEF) Cysts. Cysts is the single 
orthologue of the mammalian paralogs p114RhoGEF, GEF-H1, p190RhoGEF, and 
AKAP-13. We found that Cysts is enriched at adherens junctions (AJs) and is required to 
maintain epithelial integrity. Loss of Cysts causes defects in epithelial organization similar 
to mutations in Crumbs and other apical polarity or AJ proteins. Polarity defects were first 
apparent early during gastrulation when Cysts is required for the formation of a 
circumferential AJ belt. Genetic and biochemical experiments suggest that Cyst 
predominantly activates Rho1 rather than Cdc42 or Rac. In addition to the RhoGEF 
domain, we show that the coiled-coil domain containing C-terminal region of Cyst is 
essential for function. Cyst recruitment to the apico-lateral cortex depends on the polarity 
proteins Crumbs and Bazooka/Par3 and requires multiple domains within Cyst including 
the C-terminal region. Interestingly, Cyst or Crumbs compromised embryos showed 
similar reduction in junctional myosin. Together, our findings indicate that Cyst links apical 
polarity proteins to Rho1 and myosin activation at AJs to support junctional and epithelial 
integrity in the Drosophila ectoderm.	
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RNA-binding proteins (RBPs) are key components of the translational regulatory 
framework and determine the translational fate of their RNA targets. In Drosophila, ORB2 
is a protein that represses translation, but relatively little is known about what transcripts 
it represses and the mechanism by which it confers this repression. We have initiated a 
study of the global RNA targets and protein-binding partners of this protein in the context 
of the early Drosophila embryo. RNA co-immunoprecipitation followed by next generation 
sequencing (RIP-Seq) identified more than 350 ORB2 associated mRNAs. These 
transcripts have a lower translation index than co-expressed unbound transcripts. We 
have used a luciferase reporter assay in S2 cell culture to confirm that recruitment of 
ORB2 to a target mRNA represses its translation, and have shown that a structured 
domain within the protein is necessary and sufficient for repression. Protein co-
immunoprecipitation followed by mass spectrometry (IP-MS) has been used to identify 
proteins that act together with ORB2 in translational regulation. Several known 
translational repressors co-purify; we are determining which of these depend on ORB2’s 
repressive domain for recruitment into the regulatory complex. 	
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The loss of the human gene, SMARCB1, has been associated with nerve sheath tumors 
in Schwannomatosis. There are a number of questions remaining regarding the genetic 
cause and progression of Schwannomatosis. In order to understand how the loss of 
SMARCB1 leads to overgrowth, we are studying how SMARCB1 regulates proliferation 
during development. It has been suggested that SMARCB1 has a distinct function in 
different cell types during nervous system development. Some reports indicate that the 
subcellular localization of SMARCB1 may contribute to these changes in function. 
Although SMARCB1 is part of the SWI/SNF chromatin remodeling complex, it can also 
be found in the cytoplasm. To investigate the role of SMARCB1 in the developing nervous 
system, we study the orthologous gene in Drosophila Melanogaster, Snr1. In the 
Drosophila larval brain, we have observed that Snr1 is nuclear in symmetrically dividing 
neuroepithelial cells, but cytoplasmic in asymmetrically dividing neuroblasts. Therefore, 
we hypothesized that the subcellular localization of Snr1 correlates to function, and that 
knockdown of Snr1 in different cell types would have different outcomes. We used 
immunofluorescence and confocal microscopy to look at the localization of Snr1,and to 
characterize the effects of the loss of Snr1 in the developing optic lobes of Drosophila 
larvae. When Snr1 was knocked down specifically in neuroblasts by RNA interference, 
the optic lobe was overgrown. Clonal analysis indicated that this over-proliferation was 
due to neuroblasts not differentiating into neurons. Conversely, knockdown of Snr1 in 
neuroepithelial cells lead to a significant decrease in neuroepithelial tissue and 
disorganization of the optic lobe. Our results suggest that cytoplasmic Snr1 does play a 
role in regulating differentiation of neuroblasts, while nuclear Snr1 maintains tissue 
integrity and proliferation of symmetrically diving cells in the developing optic lobe.	
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Skp2, the substrate recognition component of the SCF complex, has been implicated in 
the targeted destruction of a number of key cell cycle regulators and the promotion of S-
phase. One of its critical targets is the Cyclin dependent kinase (Cdk) inhibitor p27, and 
indeed the overexpression of Skp2 in a number of cancers is directly correlated with the 
premature degradation of p27. Skp2 was first identified as a protein that interacts with 
Cyclin A in transformed cells, but its role in this complex has remained unclear. Here we 
demonstrate that Skp2 interacts directly with Cyclin A in Drosophila and we provide 
evidence that this interaction is required in vivo to maintain CycA levels and permit mitotic 
entry. Failure of mitotic entry in Skp2 mutant cells results in polyploidy. This mitotic 
function for Skp2 is distinct from its role in targeting p27 for destruction to promote S-
phase. 	
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Scientific research improves our way of life as well as increases our understanding of the 
world. However, to some extent, science is a function of the society that it is conducted 
in; how research funds are allocated, and what a society considers essential questions, 
can be guided by the opinions of the voting public. It is in the best interest of scientists, 
therefore, to make sure their research, and its long- and short-term benefits, are well 
understood by lay audiences. While communicating science can be relatively simple for 
certain areas of research, other topics can more easily be misconstrued or 
misrepresented even, at extremes, leading to the erroneous belief that certain avenues 
of discovery have little to no benefit. Furthermore, the research that is reported to lay 
audiences is often not representative of the overall body of work being done, possibly due 
to a preference for publishing exclusively sensational scientific discoveries (even in 
science journalism). Research using model organisms can be such an area, one that can 
lead to great advances in our understanding, but has potential to be poorly understood. 
The great utility of work done with fruit flies (Drosophila melanogaster), for example, is 
not always clear. Typically, scientific discoveries and research are communicated to 
Canadians outside of academia through traditional news institutions such as the Globe 
and Mail, however there is no research, to date, that examines how some of the less 
accessible fields, e.g. work done with fruit flies, are represented in the news media. My 
work is examining what research involving D. melanogaster is being published in 
Canadian newspapers, both online and in print, with the hope of establishing an 
understanding of how this critical research is being represented, how often its being 
discussed, and what types of research involving fruit flies are being showcased. There is 
anecdotal data that scientific research is reported differently in different regions, so I am 
also quantifying differences, across provinces. 	

Ultimately, my research will help us understand what research is being brought to the lay 
public and how it is being framed. My project should also improve our understanding of 
what future outreach is needed, the best ways to get fruit fly research published in the 
news media, and how the public views work into fruit flies and model organisms.   	
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Heart development begins with the formation of a primitive tube, both in fruit flies and 
mammals. Tube formation is mediated by coordinated cell movements. In the fruit fly 
Drosophila melanogaster, the heart forms from 52 bi-lateral pairs of cardiac precursors, 
the cardioblasts, that migrate dorsally and medially to join their counterparts. Pericardial 
cells connect to the trailing edge of cardioblasts and accompany them in their migration, 
eventually developing into a haemolymph filtration system. While the genetic pathways 
that induce cardiac cell fate specification have been clearly defined, the cellular and 
molecular mechanisms that regulate collective cell migration during heart tube formation 
are not well understood. Leveraging the simplicity and pharmacological tractability of the 
fruit fly, and the ability to perform live imaging of its embryos, we have developed a light-
sheet microscopy platform and quantitative image analysis to characterize cell behaviours 
and molecular rearrangements during heart tube formation in living Drosophila embryos. 
Our system allows identification and tracking of cardiac precursors and the accompanying 
pericardial cells. Automated image analysis allows quantitative comparison of the 
dynamics of tube formation across embryos. Using these tools we found that the 
cytoskeletal protein actin forms a supracellular cable at the interface between cardioblasts 
and pericardial cells. Laser ablation revealed that the cable sustained tension. Previous 
work showed that tension-bearing supracellular cables formed by actin and the motor 
protein myosin II can coordinate cell movements. Consistent with this, we found that 
myosin pulses transiently integrated into the actin cable. The kinase Rho-kinase (Rok) 
phosphorylates and activates myosin, and thus inhibiting Rho-kinase results in impaired 
myosin contractility. Inhibiting Rok and myosin activity by treating embryos with the Rok 
inhibitor Y-27632 disrupted coordination of cardioblasts in their migration, leading to 
defects in heart tube formation. Thus, our initial results suggest that Rok may be important 
for the coordinated movement of cardioblasts during Drosophila heart morphogenesis. 
Our novel tools will allow us to identify pathways critical for cardiac precursor migration, 
polarization, and cell-cell adhesion.	
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Nonlinear optical microscopy has been recently shown to be a complementary imaging 
modality compared to fluorescence and electron microscopy where imaging can be done 
without prior staining. It provides a variety of valuable techniques that can be used to 
reveal structural and functional information in a biological system. Second Harmonic 
Generation (SHG) Microscopy is a parametric process where photon absorption does not 
occur, which also has the added benefit of having a significantly reduced photo-bleaching 
effect. SHG signal is observed in non-centrosymmetric cylindrical molecules such as 
myosin and can be used to directly visualize muscle structure. In addition, polarization 
resolved SHG imaging allows for the quantification of the microstructure of the sample. 
We found that the SHG response was affected by sarcomere size and the polarization 
properties were found to change whether the muscle was in a rigor or relaxed state. 
Changes in the SHG response were compared in somatic, cardiac and visceral muscles 
to observe changes in SHG response due to myofibril organization. These two techniques 
were found to observe subtle changes in both tissue structure and the molecular 
arrangement of specific proteins, showing them to be more sensitive than traditional 
fluorescence techniques. We also use polarimetric SHG microscopy to study changes in 
myosin accumulation by perturbing the expression of the myosin chaperone UNC45 
which has been previous shown be involved in both muscle development and function. 
UNC 45 was knocked down using muscle-specific gal4 driver lines to UAS-UNC45 RNAi 
and changes in the second harmonic response was observed in somatic muscles. Overall 
this technique provides insight on how second harmonic properties changes with myosin 
filament structure. This opens new perspective on the dynamic properties of  muscle 
contraction. 	
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Ulli Tepass1, Gerald Lerchbaumer1	
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During epithelial to mesenchymal transition (EMT) an apico-basally polarized epithelial 
cell undergoes cellular and molecular changes resulting in its escape from the epithelium 
and the acquisition of mesenchymal or stem cell properties. Loss of epithelial cell polarity 
is a key step in EMT, which likely requires dramatic changes in the activity of factors 
required for epithelial polarity such as the Crumbs complex or the Par complex. Our lab 
has established the ingression of neural stem cells (or neuroblasts) from the ectodermal 
epithelium as a new model to investigate the cellular and molecular mechanisms 
underpinning the initial steps in EMT. Here, we are focusing on the Par complex (aPKC, 
Par3 and Par6) which plays a central role in epithelial polarity but also in neuroblast 
polarity to orchestrate the asymmetric divisions of these stem cells. The questions we 
would like to address are: How is the Par complex deactivated to allow epithelial polarity 
to resolve, and how does the Par complex transition from organizing epithelial to neural 
stem cell polarity. As a first step to address these questions we are  characterizing the 
spatial and temporal dynamics of aPKC, Par3 and Par6 during neuroblast ingression. 
Preliminary results revealed that all members of the Par complex are planar polarized in 
ingressing neuroblasts in a pattern complementary to Myosin II. Furthermore, we found 
that Par proteins exhibit high persistence at the apical cortex throughout ingression in 
contrast to other regulators of epithelial polarity such as Crumbs and E-cadherin, which 
are lost at the end of apical membrane constriction. We plan to disrupt Par complex 
function using mutants, RNAi and injection of aPKC inhibitors to assess its role during 
ingression. As Par proteins are key regulators of epithelial polarity and our observations 
suggest that they remain membrane associated during ingression, we hypothesize that 
the Par complex is deactivated for a short period of time to allow the breakdown of 
epithelial polarity before the Par complex is required again to regulate neuroblast polarity. 	
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The brain is one of the most energetically expensive organs in the body. How cerebral 
energetic needs are sustained with age are poorly defined but are likely influenced by 
brain region and cell type. Metabolic coupling of neurons and glia has been shown in 
invertebrates such as honey bees and fruit flies (Drosophila melanogaster) as well as 
vertebrates such as rats, mice and chicken. Lactate is a key metabolite that plays a central 
role in neuronal function. Glycolytic metabolism of carbohydrates results in lactate 
production catalyzed by the enzyme lactate dehydrogenase (LDH). Alternatively, lactate 
can fuel oxidative metabolism, whereby lactate is converted to pyruvate in a reverse 
reaction catalyzed by LDH. Therefore, neurons may maintain energy production by 
glycolytically generating lactate or may use lactate provided by glial cells to maintain 
energy production oxidatively, with LDH playing a central role. The sharing of glial 
generated lactate with neurons, referred to as the astrocyte neuron lactate shuttle, has 
been implicated in long-term memory (LTM) formation in vertebrates, but has not been 
studied from the perspective of aging. The role of brain lactate metabolism in D. 
melanogaster memory has never been investigated. In this study we genetically altered 
Drosophila LDH (dLdh) expression in neurons and glia to test the impact of lactate 
production on LTM at various ages. The UAS-Gal4 system was used to induce pan-
neuronal (elav) or pan-glial (repo) expression of dLdh cDNA or RNAi, in a temperature 
sensitive fashion (gal80) to ensure genetic manipulation only in adult flies. The courtship 
conditioning assay was used to test 24hr LTM. Western blot analysis of endogenous dLdh 
protein levels in fly head lysates revealed increased dLdh expression with age. Moreover, 
both ectopic expression and knockdown of dLdh in neurons or glia reduced lifespan. 
Preliminary findings revealed increased LTM in aged flies with attenuated neuronal dLdh 
expression compared to age-matched controls. These results suggest that lactate may 
be detrimental to the health of the invertebrate brain when present above or below optimal 
physiological levels. Thus, brain lactate metabolism needs to be precisely regulated over 
the lifespan to maintain cognitive function and CNS cell survival. 	
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Remy Tabano1, Daiane Nguyen1, Shua Noh1, Tomoko Ohyama1	
1McGill University	

Evolution has generated an enormous variety of morphological, physiological, and 
behavioral traits in animals. A large body of research has shown that variation in the 
regulatory regions of particular genes is associated with species differences in 
morphology (e.g., wing pattern). But how do behaviors evolve in different directions in 
species equipped with similar neurons and molecular components? Solving this mystery 
requires an understanding of the relationship between evolutionarily adaptive changes in 
behavior and structural/functional changes in neural circuits. Escape behaviors, which 
likely evolved under intense evolutionary pressures given their importance for survival, 
offer a particularly good opportunity to understand behavioral evolution. D. melanogaster 
larvae roll when attacked by a parasitic wasp. In the laboratory, a nociceptive stimulus 
triggers rolling. The core circuitry underlying this behavior has recently been mapped out. 
Preliminary data also show that the probability of rolling varies widely across several 
closely related Drosophila species, suggesting that the behavior is under selective 
pressure. This sets the stage for an exploratory analysis of the neural changes associated 
with changes in a specific behavior. Here we analyzed the synapse- and circuit-level 
changes in structure/function that underlie the divergence of rolling probability in a well-
defined sensorimotor circuit. To comparing the circuit changes, we generated focused ion 
beam-serial electron microscope images of this circuit in D. santomea, which shows more 
robust rolling than does D. melanogaster. From this series of images, we 
are reconstructing the sensory neurons and the rolling circuit.  We have found a few 
difference in the synaptic connections between sensory neurons and first order inter 
neuron of D. santomea and D. melanogaster. We aim to reveal the circuit motifs required 
for adjusting rolling probability and how variation in the structural/functional properties of 
the circuitry contribute to behavioral evolution in general.	
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1University of Western Ontario,	2McMaster University	

The social environment affects behaviour by altering molecular processes and neuronal 
functioning. In Drosophila melanogaster, social isolation affects complex behaviours 
including interactions with others, as well as social spacing: the distance between flies. 
The social environment is known to cause changes in gene expression, including in 
Drosophila neuroligin3 (nlg3), an autism-associated post-synaptic cell adhesion protein. 
Neuroligin3 ensures proper synaptic formation, maturation, and function. However, the 
involvement of nlg3 in response to social isolation and how this alters social space is 
unknown. Using the social space assay, we observed that isolated flies had increased 
inter-individual distance. Using a measure of sociability, we found that isolated flies were 
less sociable than group reared individuals. Flies with a nlg3 loss of function did not 
respond in a typical manner to social isolation in the social space assay. Furthermore, 
Western blot analysis of NLG3 protein levels revealed that NLG3 was unchanged after 
isolation. These results suggest NLG3 is required for a response to the social 
environment, but is probably downstream of a pathway directly responding to the social 
changes. This is the first evidence of the involvement of Drosophila nlg3 in influencing the 
response to environmental stimuli. 	
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excessive grooming and female-specific aggression	

Brendan Charles1, Amanda Moehring1	
1Western University	

Aggression is an often-studied, evolutionarily important set of behaviours. In Drosophila 
the neurobiology of aggression remains poorly understood, especially when referring to 
sex-specific aggressive behaviours. Doublesex (dsx) is a complex gene most commonly 
studied for its roles in sexual differentiation. Clusters of dsx-expressing neurons are 
morphologically distinct between males and females. To assess the influence of dsx 
neuron clusters on sex-specific behaviour, I used the refined genetic tools available in 
Drosophila to hyperactivate a subset of these neurons. I found that hyperactivation of one 
such subset of dsx neurons induces strong female, but not male, aggression. Both males 
and females also display excessive head grooming behaviour when these neurons are 
stimulated. Interestingly, females that are induced to be aggressive display different 
aggressive behaviours towards females than towards males. This is the first known 
identification of neurons affecting female-specific aggressive behaviour. Further 
investigation will strive to reveal the neural circuitry underlying sex-specific aggression.	
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Jonathan Palozzi1, Zoe Thompson1, Thomas Hurd1	
1University of Toronto	

Mitochondrial DNA (mtDNA) encodes for proteins essential for life. Yet due to strict 
maternal inheritance and lack of recombination between mitochondrial genomes, mtDNA 
is susceptible to the accumulation of mutations across generations. Left unchecked, this 
mutational burden would lead to species inviability as predicted by Muller’s ratchet. A 
strong purifying selection mechanism has thus evolved in the female germline from flies 
to humans to remove deleterious mtDNA mutations from the population. The project 
presented here seeks to better understand the molecular basis of this key evolutionary 
process. Using a novel heteroplasmic Drosophila model, I am conducting a tissue-specific 
reverse genetic screen to identify nuclear-encoded mitochondrial genes essential for 
selection in the female germline. To date, over 750 unique RNAi lines have been tested 
and key pathways such as mtDNA replication and mitophagy have so far been implicated 
in this selection process. Further validation experiments demonstrate that knockdown of 
the mtDNA replication factors Top3⍺ and Polγ35 strongly enhance selection, whereas 
knockdown of the mitophagy factor Pink1 strongly blocks selection. Interestingly, 
knockdown of the general autophagy factor Atg1 also strongly blocks selection, 
suggesting an important role for mitophagy in this process. Understanding the molecular 
basis of this developmentally-regulated process will provide key insight into therapeutic 
strategies for mitochondrial disorders. 	
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MATR3 is an RNA binding protein in which over a dozen mutations are implicated in 
various diseases such as distal myopathy, amyotrophic lateral sclerosis (ALS) and 
dementia. MATR3 S85C is the most common mutation, originally identified in autosomal-
dominant distal myopathy, and subsequently in ALS. It has yet to be determined whether 
MATR3 S85C confers toxicity in disease-relevant tissues including muscle and motor 
neurons, as well as the mechanisms that may underlie this process. To investigate this, 
our lab has developed fly models that express human MATR3 in the indirect flight muscles 
of the thorax or in the motor neurons. Flies expressing wildtype MATR3 in the indirect 
flight muscles display mild wing position defects, muscle cell apoptosis and degeneration 
of muscle fibres. Flies expressing mutant MATR3 display increased penetrance and 
expressivity of these phenotypes. Both wildtype and mutant MATR3 are localized in the 
nuclei of muscle cells. Intriguingly, mutant MATR3 shows altered solubility compared to 
wildtype MATR3. To identify the pathways that lead to MATR3-mediated muscle 
degeneration, we performed a candidate-based genetic screen to identify modifiers of 
MATR3 toxicity. We identified over 50 genetic enhancers that increase penetrance of the 
abnormal wing position phenotype. Several enhancers increase MATR3 protein levels 
and further decrease mutant MATR3 solubility. Similar to the muscle model, flies 
expressing MATR3 in the motor neurons display nuclear localization of both WT and 
mutant MATR3, but mutant MATR3 has reduced protein solubility. These mutant flies 
show motor defects and reduced lifespan. We plan to use both fly models to screen for 
additional genetic modifiers of MATR3 toxicity and identify any modifiers that may be 
tissue-specific, or common to both muscles and motor neurons. Together, this work may 
shed light on the biological pathways underlying MATR3-associated neuromuscular 
diseases and provide clues for potential therapeutic targets. 	
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Female flies are visibly larger than male flies due to an increased rate of larval growth. 
Several studies have implicated the insulin/insulin-like growth factor signaling pathway 
(IIS) as a key determinant of this sex difference in the rate of larval growth and body size. 
Yet our knowledge of the sex-specific regulation and function of IIS during larval 
development remains incomplete. Our analysis of larval growth revealed a key role for 
Drosophila insulin-like peptide 2 (dilp2) in creating the sex difference in larval growth. Our 
previous data showed that Dilp2 secretion is normally higher in female larvae than in 
males. We now show that this sex-biased Dilp2 secretion affects sexual size dimorphism, 
as females, but not males, lacking dilp2 are smaller than control animals. Since Dilp2 is 
secreted in response to dietary protein, we investigated whether females were more 
sensitive to changes in dietary protein than males. Indeed, a 50% reduction in dietary 
protein, but not sugar, reproduced the effects of dilp2 loss on female body size, but had 
no effect on male growth. Further, we identify stunted (sun), a fat-derived insulinotropic 
factor, as the key amino acid-responsive signal that mediates increased female body size. 
Since a simultaneous reduction in dietary protein and loss of either sun or dilp2 had non-
additive effects on body size, this finding suggests a model in which a protein rich diet 
acts via Sun to promote Dilp2 secretion which mediates increased female body size.	
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Anthony Galenza1, Edan Foley1	
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Diet has a well-established impact on longevity, and there has been considerable effort 
to understand what dietary components are most important and the underlying 
mechanism of how diet improves our lifespan. From calories to macronutrient ratios, 
many factors are reported to contribute to lifespan. However, the use of partially-defined 
diets makes comparing results between labs difficult. Using a completely defined holidic 
diet, I found that a glucose-enriched holidic diet extends lifespan compared to an 
unmodified diet. In this project, I am investigating the possible mechanism of this diet-
dependent lifespan extension. 	

As the two diets being compared have different caloric content, I initially asked whether 
this caloric difference contributes to the lifespan extension observed. I used feeding 
assays to determine that flies raised on a glucose-enriched diet consume more calories, 
suggesting that these flies are not calorically-restricted. To determine if the higher calories 
improved lifespan, I prepared isocaloric diets by adding fat, in the form of lard, or protein, 
in the form of casein, to the holidic diet. I found that flies raised on a glucose-enriched 
diet lived longer, while flies on a casein-enriched diet had no improvement in lifespan and 
flies on a lard-enriched diet lived shorter. Combined, these experiments suggest that the 
flies raised on a glucose-enriched diet do not live longer due to caloric intake. 	

I previously found that flies raised on a glucose-enriched diet have disrupted stored and 
circulating sugars. As it is well established across many model systems that reduced 
insulin activity contributes to lifespan extension, I asked if flies raised on a glucose-
enriched diet live longer through reduced insulin signaling. To test their functional insulin 
response, I compared flies raised on both diets in an oral glucose tolerance test. I found 
no difference in their ability to respond to sugar. Additionally, insulin mutants raised on 
both diets still live longer on the glucose-enriched diet, suggesting that they live longer 
independent of insulin activity.	

 To take an unbiased approach to determine the mechanism of lifespan extension, I 
performed RNA-sequencing to compare transcriptomes of flies raised on both diets. I 
found that flies raised on a glucose-enriched diet have increased expression of cell-cell 
adhesion genes. I am currently investigating if flies raised on a glucose-enriched diet live 
longer through improved cell-cell adhesion, specifically at either the intestinal epithelium 
or the blood-brain barrier. 	
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Nucleobindin 1 (NUCB1) is a multifunctional, multidomain protein and is proposed to be 
a precursor of a biologically active element that regulates endocrine function. Nesfatin-1 
like peptide (NLP) is predicted to be cleaved from NUCB1 full-length protein and is 
reported to have insulinotropic and anorexigenic effects in vertebrate models. Using the 
genetically tractable Drosophila system, we aim to unveil the function of the invertebrate 
NUCB1 in mediating feeding behaviour and metabolic homeostasis. Drosophila NUCB1 
(dNUCB1) is expressed in the embryonic stages, S2 cell line and the adult head. 
However, no data is available on its expression pattern in larval and adult stages and its 
physiological relevance. We are investigating this by using a custom-made Drosophila 
specific dNUCB1 antibody, mRNA expression studies and tissue specific RNAi 
knockdown tools. We hypothesize that the dNUCB1 protein has similar anorexigenic 
property as its mammalian orthologs.	

As expected, we found that dNUCB1 specific fluorescence was observed in tissues 
involved in energy metabolism. In larval CNS it is expressed in the neuroendocrine cells 
of the ring gland corpus allata and in two pairs of cells in the brain where neurosecretory 
cells are present. dNUCB1 specific fluorescence was also found in the posterior end of 
the midgut and the midgut-hindgut junction. 	

In adult male CNS we found dNUCB1 specific fluorescence in 18 ± 4 (n=7) cells in the 
brain pars intercerebralis and a pair of cells in the lateral inferior anterior protocerebrum. 
dNUCB1 specific fluorescence was also found in the midgut-hindgut junction. 	

mRNA expression studies showed further interesting results. dNUCB1 mRNA expression 
was increased in adults and there was a sexually dimorphic expression specifically in the 
adult body. Furthermore, dNUCB1 mRNA expression is influenced by fasting and diet. 
Fasting and high protein and high fat diets significantly increased dNUCB1 mRNA 
expression. Finally, the larval progeny with knocked down dNUCB1 using UAS-NUCB1-
RNA1 in the pan-neuronal driver elav-Gal4 had significantly increased feeding rate; this 
is in consonance with its function as an anorexigenic protein in vertebrates. However, the 
eclosed adults were severely defective with unopened wings, reduced body mass and 
reduced starvation resistance. 	

In conclusion, (a) dNUCB1 is expressed in the larval and adult neurosecretory cells and 
tissues of metabolic interest, (b) its expression is influenced by availability of nutrients 
and proportion of macromolecules and (c) its function is necessary for normal 
development and physiology. 	

 	

	 	



 107 
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the early Drosophila embryo	

Luka Sheppard1, Ulrich Tepass1	
1University of Toronto	

A physical link between F-actin and the adherens junctions (AJs) through α-Catenin is 
not only essential for adhesion and epithelial integrity but also allows actomyosin 
contraction to elicit cell shape changes and cell rearrangements. Actomyosin contraction 
applies tension to the α-Catenin molecule, allowing the α-Catenin M-region to stretch into 
an ‘open’ conformation. This reveals cryptic binding sites for actin-binding proteins such 
as Vinculin, and is thought to allow α-Catenin to act as a mechanosensor. However, 
Vinculin null mutants, along with mutants for several other α-Catenin binding partners, 
have only subtle or no embryonic defects. It is unclear therefore what role α-catenin 
mechanosensing plays in vivo for development or maintenance of an epithelium. Here we 
report evidence of a substantive requirement of the α-catenin M-region to epithelial 
integrity in the early Drosophila embryo. Interestingly, a smaller M-region deletion which 
exposes the Vinculin binding domain rescues α-Catenin knockdown embryos more poorly 
than the full M-region deletion. In contrast, the Vinculin binding domain is dispensable for 
epithelial integrity, and appears to have an inhibitory effect on E-cadherin junctional 
stability. Furthermore, we found a striking interaction between the M-region and the actin-
binding protein Canoe/Afadin, implying that Canoe and the M-region play parallel roles, 
and supporting the idea of redundancy between several α-Catenin binding partners.  
 	

	 	



 108 

82 - Exploring the Role of Drosophila Heat Shock Factor in Stress and Development	

Husam Abdulnabi1, Tim Westwood1	
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Heat Shock Factor (HSF) is commonly known as the master regulator of the Heat Shock 
Response.  HSF was one of the first transcription factors to be purified and characterized 
and has served as a model for studying transcription regulation in part because of its 
convenient induction method. When (i) heat shock (hs) or other stress is applied, HSF (ii) 
activates the expression of (iii) chaperone genes by (iv) binding to promoters. This basic 
model has endured decades of research with genomics and its tools expanding 
exponentially. However, HSF is also required in (i) non-stress conditions, (ii) repressing 
the expression of (iii) non-chaperone genes, and (iv) binding outside of promoter regions. 
To better understand these non-canonical roles for HSF, a multifaceted computational 
analysis was devised for the Drosophila genome. Raw to mid-processed published HSF 
data were re-processed, publicly available tools and databases employed, and frontier 
genomic research explored to propose novel models for HSF mechanics in stress. This 
includes enhancer activity through 3D interactions and combinatorial activation. 	

As mentioned, HSF is required in normal non-stress growth and development. In HSF 
mutants, yeast do not grow, vertebrates experience numerous defects, and Drosophila 
arrest at early developmental stages. At least three theories exist for HSF’s requirement 
under non-stress conditions: (1) HSF produces chaperones that are required for normal 
function (as seen in yeast); and/or (2) HSF drives a distinct development program in 
response to intrinsic stress (as seen in its role in cancer); and/or (3) HSF is regulating the 
expression of non-chaperone genes. The critical role(s) of HSF in Drosophila 
development was studied by extending computational analyses with other sources, 
creating a prediction model for its activity and regulation. This model was challenged with 
physical experiments such as Chromatin Immunoprecipitation followed by high 
throughput sequencing (ChIP-Nexus), quantitative (q-) and reverse transcription (rt-) 
PCR, and confocal imaging on Drosophila embryos containing hs gene promoter-GFP 
constructs in hs and non-stress conditions. 	

This research not only serves to explore HSF’s role and regulation in stress and 
development but also provides a pipeline for similar research with other transcription 
factors. 	
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Maria Pesevski1, Ian Dworkin1	
1Department of Biology, McMaster University	

Sexual dimorphism, the phenotypic difference between males and females, is among the 
most captivating phenomena in biology. Sexual dimorphism is of particular interest to 
evolutionary biologists as it provides resolution to sexual conflict. Condition dependence, 
the relationship between access to resources and the organism’s resource utilization 
efficiency that leads to the ultimate size of the organism, is essentially universal. 
Considerable evidence has demonstrated that traits expressing the greatest degree of 
sexual size dimorphism (SSD) are the most condition dependent. It remains unclear how 
condition dependence of sexual dimorphism evolves under different evolutionary 
scenarios and, in particular, under rapid evolutionary change in a new environment. In 
order to examine this, we used populations of Drosophila melanogaster from Sub-
Saharan Africa that vary substantially with altitude. The high-altitude population has 
undergone rapid evolution during its adaptation to the high-altitude environment. These 
adaptations include a substantial increase in size and wing-body ratio. We raised flies 
from these two populations under multiple nutritional treatments to manipulate condition. 
We examined wing size, shape and larval weight. We measured cell densities across the 
wing to assess the proximate mechanisms contributing to the size and shape changes. 
We discovered that, although the high and low altitude populations have similar degree 
of sexual dimorphism, sexual dimorphism in the high altitude population is more condition 
dependent with respect to wing size, wing shape and larval weight. 	
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Junctions in Drosophila 	
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Actin-interacting protein 1 (AIP1) functions as a cofactor of cofilin promoting actin 
depolymerization. Knocking down (KD) AIP1 in the Drosophila follicular epithelium causes 
large ectopic F-actin aggregates in the cells. The aim of this project is to investigate the 
mechanisms by which AIP1 regulates the dynamics of apical cell-cell junctions in 
coordination with facilitating the cofilin-mediated actin disassembly in Drosophila. My 
preliminary data show AIP1 is enriched in the apical region and the vicinity of adherens 
junctions (AJs) in Drosophila embryos and follicle cells, suggesting AIP1 may have a 
function in the apical domain. To test this hypothesis, I analyzed the distributions of 
several apical-basal polarity regulators in the RNAi-mediated AIP1-KD cell clones and 
observed defects with apicolaterally localized proteins: Par-3 and transmembrane DE-
cadherin displayed abnormal punctate patterns along the apical surface and cytoplasmic 
aggregates. In contrast, the basolateral membrane protein, Discs large, was 
indistinguishable in AIP1-KD and WT cells. Together, my preliminary data suggest AIP1 
is essential for maintaining the apical cell junctions, such as AJs and the Par-3/Par-
6/aPKC complexes, whereas it is less important at the basolateral membrane. 	
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Inflammatory bowel diseases are caused by a combination of microbial, immune, genetic 
and environmental factors. Amongst Crohn’s disease and ulcerative colitis susceptibility 
genes, several are associated with autophagy, a catabolic process involved in cytosolic 
component recycling through lysosomes. Autophagy can be induced by immune or 
environmental stress to regulate intestinal homeostasis. Indeed, autophagy modulates 
the abundance of commensal or pathogen microorganisms by targeting them, either 
directly inside the cell in autophagosomes, or indirectly by helping secretion of 
antimicrobial peptides into the intestinal lumen. Since autophagy plays a role in the 
proliferation of dermal and hematopoietic stem cells, we wondered if it may contribute to 
the renewal of the intestinal epithelium. To investigate this question, two new autophagy 
regulators were studied: the small GTPase Rab21 and the myotubularin-related protein 
Sbf. During starvation, Sbf activates Rab21 to induce the endosomal sorting of a protein 
required for autophagosome-lysosome fusion. Moreover, Rab21 was recently identified 
in a genome-wide screen as a potential intestinal stem cell regulator. 	

Taken together, we hypothesized that a dysfunctional autophagy caused by the depletion 
of either Sbf or its substrate Rab21 would disturb drosophila intestinal homeostasis. 	

As in mammals, the Drosophila gut is composed of 80 percent of absorbent cells, the 
enterocytes and 20 percent of peptide hormone secretory cells, the enteroendocrines. 
Both cell types come from the differentiation of a specific progenitor which arisen from 
stem cell division. Drosophila enables easy and fast genetic manipulation and 
mechanisms controlling intestinal cell renewal are conserved between mammals and 
drosophila. Using the Gal4-UAS system, we knockdown Sbf or its substrate Rab21 by 
interfering RNA specifically in adult intestinal progenitor cells or stem cells, along with 
GFP expression to allow the quantification by confocal microscopy of RNAi targeted cells. 	

Our results show that the depletion of Sbf or Rab21 induced hyperproliferation of intestinal 
stem cells and their progenitors, especially the effect was stronger on progenitors of pre-
enteroendocrines. This correlated with an increased number of enteroendocrines which 
is surprisingly also induced by the depletion only in pre-enterocyte cells. This suggests 
that the differentiation of intestinal cells into enteroendocrines is favored when Sbf and 
Rab21 are not expressed. 	

Our work thus demonstrates a new role for Sbf and Rab21 in intestinal cell fate 
determination, potentially through their autophagic functions.	
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Dorsal closure (DC) of the Drosophila melanogaster embryo is a popular model system 
for studying epithelial sheet migration and fusion, a process that occurs 
during  development and in wound healing. Prior to  DC, there is a hole in the dorsal 
epidermis of the embryo, which is occupied by a squamous epithelial tissue called the 
amnioserosa (AS). DC begins when the epidermal flanks that surround both sides of the 
hole migrate up and over the AS towards each other. The migrating epithelial flanks 
eventually meet and fuse at the dorsal midline, sealing the hole completely to form a 
continuous epidermis. The AS is then internalized and degraded. In wound healing and 
in developmental fusions such as palate fusion and neural tube closure, the leading edge 
cells signal to the tissue occupying the hole to undergo morphogenesis and thus 
contribute to hole closure. A commonly used signal is a member of the transforming 
growth factor β (TGF β) family, and in DC the leading cells trigger AS morphogenesis by 
secreting the TGF β protein Dpp. We have been studying how the AS cells respond to 
Dpp and have discovered that they produce the steroid hormone ecdysone, which then 
drives morphogenesis by triggering gene expression. This is achieved through a novel 
interaction between the ecdysone receptor and the transcription factor AP-1. While 
steroid hormone receptor interactions with AP-1 have been described in vertebrates, to 
our knowledge they have not been described in invertebrates and our work suggests that 
these interactions are ancient, predating the split between the vertebrate and invertebrate 
lineages. Thus, in addition to advancing knowledge on epithelial fusion events our work 
will contribute to the understanding of the interplay between steroid hormone signaling 
and AP-1.	
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Alteration in tissue integrity and mechanical properties is a physical hallmark of solid 
tumors including gliomas. How tumor cells sense and regulate the altered tissue 
mechanics is largely unknown. In this work, we show that mechanosensitive ion channel 
Piezo regulates mitosis and tissue stiffness of Drosophila gliomas but not non-
transformed brains. PIEZO1 is overexpressed in aggressive human gliomas and its 
expression inversely correlates with patient survival. Deleting PIEZO1 suppresses the 
growth of glioblastoma stem cells, inhibits tumor development, and prolongs mouse 
survival. Focal mechanical force activates prominent PIEZO1-dependent currents from 
glioma cell processes, but not soma. PIEZO1 localizes at focal adhesions to activate 
integrin-FAK signaling, regulate extracellular matrix, and reinforce tissue stiffening. In 
turn, stiffer mechanical microenvironment elevates PIEZO1 expression to promote glioma 
aggression in a stiffness-dependent manner. Therefore, glioma cells are 
mechanosensory in a PIEZO1-dependent manner, and targeting PIEZO1 represents a 
strategy to break the reciprocal, disease-aggravating feed-forward circuit between tumor 
cell mechanotransduction and the aberrant tissue mechanics.	
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Each animal possesses many behaviors for survival such as communication, courtship 
and prey capture. Such behaviors occur under specific circumstances and consist of 
mutually exclusive actions that often process in defined sequences. However, how 
nervous system execute action sequences remains a puzzle for years. Thus, I proposed 
to illustrate the mechanism of action sequences by studying Drosophila larval escape 
response. Drosophila larvae display a rigid escape response, rolling followed by fast 
crawling, and both rolling and fast crawling are able to be triggered independently, 
suggesting this action sequence may comply with hierarchical suppression theory, 
claiming that different actions are activated parallelly and they inhibit each other to 
compete. To examine the neural mechanism underlying this action sequence and test if 
Drosophila larval escape behavior agrees with hierarchical suppression model or not, I 
synchronized the optogenetic activation of escape-triggering neurons, Basins, and a 
small number of other neurons to intervene the escape response. In this screen, a group 
of neurons, composed of mushroom body neurons and a pair of descending neurons 
named SeIN128, was found to inhibit rolling. More specifically, the activation of neurons 
during Basin activation inhibited the maintenance of rolling, suggesting their significant 
role in controlling the offset of rolling during escape response. On the other hand, fast 
crawling was not altered by SeIN128 activation, except that the delay between the onset 
of stimulation and first fast crawling in each larva was shortened, which might be caused 
by the shorter duration of rolling. In addition, through neuron reconstruction, SeIN128 was 
reported to both receive inputs from and send outputs to a few neurons in the escape 
circuitry. Thus, SeIN128 might terminate rolling via feedback inhibition. 	

This research suggests a neural mechanism where the circuit of rolling terminates itself 
to allow other behavior patterns to be executed, which is one of the major features of 
hierarchical suppression theory. 	
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Glial cells are critical for development and function of the nervous system including 
insulation and formation of permeability barriers (PB).  The Drosophila blood-nerve PB is 
created within subperineurial glia (SPG) by septate junctions (SJ) and loss of SJ 
components lead to barrier disruption, paralysis and death. SJs also form PBs in polarized 
epithelia where localization and formation of SJs is the last step in their development. 
This process is controlled by two polarity complexes: apical aPKC-Par3-Par6 and 
basolateral Scrib-Dlg complexes. While the mechanisms that underlie epithelia polarity 
leading to SJ formation are well established, little is known about how this critical 
developmental step happens in glia.	

We began our study of the mechanism by which SPG cells are polarized and how this 
leads to SJ and PB formation with a targeted screen of known epithelial polarity complex 
proteins to determine which complexes are present and function in peripheral glia. 
Surprisingly, we did not detect or observe effects on SPG polarity or SJ formation when 
apical polarity components of the Crumbs complex or Par3-Par6 complex were assayed. 
In contrast, the basolateral Scrib-Dlg polarity complex members were present in SPG and 
RNAi knockdown of Dlg or Scrib disrupted polarity and SJ organization. Scrib contains 
both PDZ and LRR domains and we determined that the PDZ domains are necessary for 
SJ organization and the LRR domain is necessary for SPG polarity. Dlg contains PDZ, 
SH3 and GUK domains and we determined that the GUK domain is key to SPG 
morphology and SJ development. Par1 was another polarity complex member identified 
in our screen. Par1 kinase is present in SPG and knockdown affected glia morphology 
and SJ formation. Par1 phosphorylates Dlg in the GUK domain, leading us to hypothesize 
that Par1 and Dlg work together to mediate SPG and SJ development. Expression of a 
Dlg transgene containing a phospho-mimic amino acid at the Par1 site affects SPG 
morphology similar to Scrib lacking LRR. In contrast, expression of a Dlg transgene 
containing a phospho-blocking change at the Par1 site did not affect SPG morphology. 
We are currently screening additional candidates for possible roles in establishing SPG 
polarity and SJ organization. Our results suggest that polarity in glia is established by a 
different mechanism than in embryonic epithelial cells that does not involve apical 
complexes and appears to involve basal proteins acting through Scrib and Dlg. 	
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Drosophila exhibit social behaviours when in proximity to other individuals. Social space1 
and sociality are two of these behaviours. Determination of social spacing could be 
attributed to many factors such as social experience, genetics or differential signalling of 
neural circuitry. So far, it has been determined that the mushroom bodies, a sensory 
integration center in fly brains, are important for social space2, as well as cholinergic2 and 
dopaminergic3 signalling. However, we do not know how these different parts of the neural 
circuitry are potentially integrated, nor do we know how different social behaviours relate 
to one another. Here, we show that drosophila neuroligin 3 (dnlg3), a gene encoding a 
post-synaptic protein that regulates transmission at the synapse4, affects fly social 
spacing and sociality, with minor effect on climbing ability. Using genetic and molecular 
techniques, we identify specific brain regions rich in DNLG3. We assess how separate 
mutations in dnlg3, and how different brain regions where the gene is expressed can 
differentially affect social behaviour and locomotion. Our results contribute to 
understanding the role of neuroligins in a social behaviour response, as these genes have 
been linked to proper social interactions from flies to human5,6,7	
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α-Catenin is a mechanosensor that physically links the E-cadherin-ß-Catenin complex to 
the actin cytoskeleton through force-mediated direct interactions with F-actin. Mammalian 
studies have identified α-Catenin, similar to E-cadherin, as a tumor suppressor but the 
mechanisms of how α-Catenin regulates tissue growth are not fully understood. Through 
an analysis of an α-Catenin phenotypic series in the Drosophila wing epithelium, we show 
that moderate depletion of α-Catenin causes tissue overgrowth through a cell-
autonomous activation of Yorkie (Yki), the downstream effector of the Hippo/Yki pathway. 
In contrast, a stronger depletion of α-Catenin causes JNK-dependent tissue 
degeneration. Together with similar findings for E-cadherin, we conclude that the level of 
adherens junction (AJ) proteins controls the differential activation of Yki and JNK 
signalling, with Yki being more sensitive to decreasing α-Catenin levels.    	

It was recently proposed that in response to cytoskeleton tension, α-Catenin binds to and 
sequesters an Ajuba-Warts complex to AJs, which activates Yki to promotes tissue 
growth. As we found that a reduction of α-Catenin leads to a corresponding loss of Ajuba 
from AJs, this model does not explain Yki activation and overgrowth resulting from a-
Catenin depletion.  However, we find that over-expression of α-Catenin causes Yki and 
Ajuba-dependent tissue overgrowth. Furthermore, mutational analysis of the two 
mechanosensory domains in α-Catenin - the M-region (consisting of the M1, M2, and M3 
domains) and the actin-binding domain (ABD) – indicates that disruption of 
mechanosensing of either domain causes enhanced Ajuba recruitment and overgrowth. 
Moreover, our data suggest that the Vinculin-binding M1 domain limits Ajuba-recruitment 
through a Vinculin-independent mechanism, and that disruption of mechanosensing of 
the ABD stabilizes AJs and Ajuba recruitment.  Collectively, our data show that α-Catenin 
and its mechanosensory properties play multiple key roles in regulating tissue growth 
through its impact on AJ stability, Ajuba recruitment, and the dynamic interactions of AJs 
with F-actin.	
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The CRISPR/Cas9 system is a new genome editing tool that is widely used as a method 
of creating double-stranded DNA breaks within specific target sequences. Recent 
advancements have created alternative uses for this technology, including dCas9VPR 
which is catalytically inactive as an endonuclease and is a fusion with the VPR 
transcriptional activator. When dCas9VPR is targeted to the upstream region of a gene of 
interest via a guide RNA, overexpression or ectopic expression of the gene of interest 
can be achieved. By utilizing this system and the corresponding over-expression 
phenotype, we have developed a screening method to identify loss-of-function mutations 
of a gene of interest as an F1 visible screen. We present a proof of principle screen that 
identified loss-of-function mutations in hindsight (hnt). Following EMS mutagenesis we 
screened ~45,000 progeny and isolated 8 new alleles of hnt as well as several lines that 
are unresponsive to dCas9VPR transcriptional activation. Theoretically, this screen is 
applicable in any model organism that can use the dCas9VPR system and in any gene 
that has an over-expression phenotype.	
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Cardiovascular disease is a leading cause of death worldwide. Changes in the cardiac 
extracellular matrix (ECM) are associated with many of these cardiac pathologies such 
as cardiomyopathy and cardiac hypertrophy. The ECM is a dynamic scaffold of 
proteoglycans, fibrous proteins, and glycoproteins that sheathes and protects many 
organs and tissues, including the heart, by buffering mechanical stress. Misregulation of 
ECM proteins triggers changes in matrix stiffness, which can lead to age-associated and 
congenital heart defects. ECM rigidity is also important to the migration of cells, as in the 
case of cancer metastasis. Invertebrate blood cells, or hemocytes, are also reliant on 
matrix stiffness for migration. These cells are vital to the insect immune response and in 
many ways are similar to vertebrate macrophages. In the embryo, hemocytes also 
perform fibroblast functions, through the deposition of the ECM proteins Collagen and 
Laminin. These cells are therefore critical for ECM assembly, and by extension, for heart 
development. The consequences of impaired hemocyte function in the embryo and during 
larval growth are unknown and are the focus of this research. Using Drosophila 
melanogaster as a model, I am using genetic tools to manipulate hemocyte motility and 
adhesion to assess their role in ECM organization and structure around the heart. I have 
employed concerted gene knockdown and confocal microscopy techniques to evaluate 
the effects of cell adhesion and motility associated proteins on hemocyte behaviour and 
the ECM. I have also developed a novel protocol to photobleach intact, living larvae using 
a confocal microscope. This will allow for the bleaching of fluorescently tagged ECM 
proteins surrounding the heart. Recovery of fluorescence is a measure of the rate of ECM 
protein turnover during development or growth. The technique of fluorescence recovery 
after photobleaching (FRAP) enables determination of the kinetics of protein diffusion 
through a single cell. However, a living organism poses the challenge of bleaching 
through multiple tissue layers simultaneously. Combining hemocyte impairment with 
photobleaching provides the opportunity to observe innate protein turnover at the ECM in 
real time, both in normal and hemocyte-deprived matrices. This work will help reveal the 
importance of hemocytes in deposition and organization of the cardiac ECM, and in turn 
the effect of altered matrix rigidity on cell migration. Ultimately, this research will shed light 
on how the hemocyte-ECM relationship impacts overall heart structure, function, and 
predisposition to disease.	
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Rates of cardiovascular disease are on the rise, resulting in part from high rates of obesity 
in modern populations. Obesity causes an increase in cardiac stress, or cardiac load, 
which triggers remodelling of the extracellular matrix (ECM) that surrounds the heart. 
Aberrant and excessive ECM remodelling leads to fibrosis of the heart, which impairs 
cardiac function. Fibrosis of the heart is a well characterized phenomenon in mammalian 
systems, but the mechanisms behind it remain relatively uncharacterized. In order to 
study the mechanism underlying fibrotic remodelling, as well as the impact obesity has 
on overall cardiac function, I have developed a genetic model for obesity in Drosophila 
melanogaster. As discovered by Zeng et al, knocking down the transcription factor snail 
in the prothoracic gland prevents the ecdysone pulse required for pupation, and larvae 
are locked in a state of perpetual growth. These giant larvae are considerably larger and 
heavier than their wild type counterparts. Despite the overgrowth, the hearts of these 
giants are seemingly able to grow while still maintaining the ordered structure of the ECM 
that is observed in their normal weight counterparts. 	

Using this model, I will study the biophysical changes that occur to the cardiac ECM in 
response to increased cardiac stress. I have developed a protocol to measure these 
changes using atomic force microscopy (AFM), a novel approach to examining tissue 
characteristics in situ. The application of AFM will allow for detailed quantification of 
factors related to fibrosis, including tissue elasticity. This information, coupled with data 
on cardiac function collected using optical coherence tomography (OCT), will 
demonstrate the impact obesity has on heart tissue. OCT data has demonstrated a 
marked increase in the area within the heart lumen, as well as an inability of the heart to 
contract fully in giant specimens. These approaches are used in conjunction with classical 
molecular biology assays, such as immunohistochemistry and Western blotting, to 
correlate functional and physical changes with molecular data. By using all of these 
techniques, the altered structure of the heart, as well as changes to its physiology, will be 
thoroughly characterized. 	
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Tubular organ formation, or tubulogenesis, is a form of elaborate epithelial structuring 
which can include cell shape changes and cell migration. Like the vertebrate heart, 
Drosophila heart tubulogenesis begins with medial migration of mesodermal precursors 
that organise to enclose an apical lumen. The Drosophila melanogaster heart or dorsal 
vessel, is comprised of 52 contralateral cardioblasts that migrate in tandem towards the 
midline and assemble at discrete zones of adhesion, eventually enclosing the apical 
lumen. The dorsal vessel is an excellent model system to study tube formation and in 
particular the mechanisms of signalling responsible for processes such as cell migration, 
cell shape change and maintenance of lumenal integrity. During dorsal vessel formation, 
Roundabout (Robo) and Slit signalling localizes to the lumenal membrane where it is 
required to maintain lumenal identity. Proper adhesion between cardioblasts at the 
junctional domain also requires Robo/Slit function. Although Robo, Slit, and other proteins 
are required to establish and maintain lumenal identity, the mechanism by which they 
become restricted to a single domain has yet to be determined. Vesicular trafficking 
proteins, such as Rab GTPases, are a potential candidate for this role as regulators of 
tubulogenesis as they are involved in targeting and trafficking proteins to various cellular 
domains. Specifically, Rab5 is an early endosome regulator that is responsible for 
endosomal fusion and cargo sequestration whereby receptors are sequestered and 
recycled back to the plasma membrane. Here we describe the potential role of Rab5 in 
the regulation of Drosophila embryonic heart tubulogenesis. Employing 
immunofluorescence and confocal microscopy techniques, my results indicate that the 
expression of dominant negative and constitutively active forms of rab5 result in 
intermittent lumens and delayed dorsal closure. An analysis of Robo distribution 
subsequent to expression of dominant negative rab5 reveals abnormal accumulation 
between ipsilateral cells. Based on these and other observations, we propose that Robo 
receptors at the basolateral plasma membrane of migrating cardioblasts are sequestered 
by Rab5 before recycling to the apical (lumenal) membrane.	
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Misregulation of growth signalling pathways can produce neoplastic tumours in epithelial 
tissues such as imaginal wing discs. These tumours show tissue overgrowth and a 
breakdown of normal epithelial morphology. One way of eliciting neoplastic overgrowth in 
wing discs is through compromising factors regulating apical-basal polarity. For instance, 
wing discs expressing mutant for scribble (scrib), which encodes a basolateral polarity 
protein, or overexpression of the apical determinant Crumbs (Crb), grow into neoplastic 
tumours. Interestingly, cell clones overexpressing Crb behave differently from scrib 
mutant clones: Whereas scrib clones are eliminated via cell-cell competition, Crb 
overexpression clones show neoplastic growth and are not eliminated in the presence of 
wild-type neighbours. This suggests that the proliferative mechanism downstream of Crb 
overexpression has different properties from previously established models of neoplastic 
tumours.	

To study the mechanism inducing neoplastic overgrowth upon Crb overexpression, we 
used a GAL4-UAS approach to overexpress normal Crb and several mutant isoforms for 
Crb at different expression levels. Mutant isoforms lack the cytoplasmic tail of Crb, carry 
mutations that prevent Crb endocytosis, lack either a FERM domain or PDZ domain 
binding site in the cytoplasmic tail, or have altered phosphorylation properties. Hallmarks 
of neoplastic tumorigenesis in scrib and other polarity mutants include upregulation of 
proliferative JNK and Jak/Stat signalling, mislocalization of polarity components, and 
increased Mmp1 and Wingless expression. Here we ask whether these factors also 
contribute to neoplastic growth stimulated by Crb overexpression. In addition, we 
characterized the ability of mutant Crb proteins to elicit overgrowth and analyzed the 
requirement for JNK and Jak/Stat signalling for neoplastic growth downstream of these 
mutant Crb proteins.	
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The maternal-to-zygotic transition (MZT) is a stage in metazoan development in which 
control of development passes from transcripts and proteins deposited into the egg by 
the mother, to transcripts and proteins synthesized from the zygote’s genome. During the 
MZT maternal mRNAs are degraded in two general waves: early and late, where early 
decay relies entirely on maternally contributed factors, while late decay requires products 
of the zygotic genome. An early decay factor, the RNA-binding protein Smaug (SMG), is 
required for the degradation of many transcripts during the MZT, and is cleared from the 
embryo as expression of the zygotic genome begins. We have demonstrated that the 
RNA-binding protein Pumilio (PUM) is required during the MZT for the late decay of 
hundreds of transcripts, including the smg mRNA. Although PUM is present during early 
decay, we propose that it acts in late decay because its targets are enriched for transcripts 
containing lower-affinity PUM binding sites. A crucial role for PUM-mediated decay may 
be to eliminate SMG from the developing embryo, as SMG protein persists past the MZT 
in the embryos of pum-mutant mothers. In these embryos, many transcripts are down-
regulated, likely as a consequence of persistent SMG. Furthermore, our data indicate that 
Argonaute 1 (AGO1), a component of the microRNA machinery and the RNA-binding 
protein Brain tumour (BRAT) function in PUM-mediated transcript decay. Based on this 
work we propose that the PUM pathway is activated by the expression of microRNAs from 
the zygotic genome.	
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Introduction: In humans, mutations in histone 3 (H3) variants such as H3K27M and 
H3K36M are frequently found in gliomas and head and neck squamous cell carcinomas 
respectively but little is known about their downstream effects. The aim of this study is to 
identify genes involved in the detrimental effects of mutant H3.3K27M, and H3.3K36M 
using a transgenic Drosophila model.	

Method/Results: Mutant and wild-type histone H3.3 expressing flies were generated using 
a φC31-based integration system. Expression of either H3K27M or H3K36M, but not wild-
type H3.3, in many Drosophila tissues is lethal, and expression in eye discs induces rough 
and small eyes. Expression of either mutant histone results in downregulation of genes 
involved in eye development. Expression of H3K27M also results in massive upregulation 
of genes in the piwi-interacting RNA (piRNA) pathway, normally restricted to germline 
cells. H3K27M reduces H3K27me3 but increases the level of H3K36me2, while the 
reverse is observed upon expression of H3K36M.  Importantly, the eye phenotypes of 
H3K27M and H3K36M respectively are suppressed by co-expressing shRNA targeting 
the H3K27 methyltransferase E(z) and the H3K36 methyltransferase ash1, and normal 
H3K36me2 and H3K27me3 levels are restored. 	

Conclusion: We conclude that the deleterious effects of expressing H3K27M or H3K36M, 
respectively, are primarily mediated by increased methylation of the non-mutated lysine 
(K36 or K27) and their expression causes the upregulation of germline-specific genes.	
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102 - Investigating the roles of Bazooka and microtubules in stabilizing adherens 
junctions of a squamous epithelium in Drosophila	

Tirthankar Ray1, Tony JC Harris1	
1Cell and Systems Biology, University of Toronto	

Many outstanding questions in developmental biology involve how epithelia, a major 
animal tissue type, are remodeled and shaped. Actin- and myosin-based mechanisms 
promoting epithelial morphogenesis are well-studied, but microtubule-based mechanisms 
are less understood. In the Drosophila melanogaster embryonic epithelium, the 
amnioserosa is a dynamic extraembryonic tissue of initially columnar cells that transform 
into squamous (flattened) cells. Cell-cell junctions must be remodelled to maintain tissue 
integrity during and after these shape changes. The polarity protein Bazooka (Baz, PAR3 
in mammals) is a known junctional organizer in epithelia and engages microtubules for 
this role. Once the amnioserosa gains its squamous structure, Baz displays a unique 
localization pattern, with immobile Baz puncta dotted along more evenly distributed 
adherens junctions (AJs). In embryos maternally depleted for Baz, the amnioserosa is 
more sensitive to junctional breakdown compared to the neighbouring epidermis. 
Knowing that Baz and microtubules (MTs) interact with each other in various contexts to 
organize the subcellular contents of a cell, these Baz RNAi embryos were then probed 
for MT networks. In these embryos, MT networks were disrupted, seeming to lose 
associations with cell-cell contacts also depleted of AJs, but still retaining filamentous 
organization. Since these MT defects might be a consequence of upstream junctional 
breakdown, AJs were then disrupted by decoupling them from the actin cytoskeleton 
through α-catenin RNAi. In contrast to Baz RNAi embryos, AJs were severely disrupted 
in the epidermis but were retained at cell-cell contacts in the amnioserosa with α-catenin 
RNAi. I hypothesize that amnioserosal structure and AJ maintenance is uniquely 
dependent on a MT-based mechanism, promoted by anchoring Baz puncta. Overall, my 
project aims to elucidate if and how Baz and MTs work together to maintain AJs of this 
squamous epithelium.	
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103 - Uncovering how mitochondria regulate germline stem cell differentiation	

Vernon Monteiro1, Thomas Hurd1	
1University of Toronto	

Stem cell differentiation is a tightly regulated process essential for animal development 
and tissue homeostasis. To identify genes that regulate stem cell differentiation, we 
previously conducted a transcriptome-wide in vivo RNAi screen in female Drosophila 
germline stem cells. We found that the mitochondrial ATP synthase is essential for 
germline stem cell differentiation, independent of its canonical role in ATP synthesis. Here 
we show that loss of the ATP synthase activates the integrated stress response through 
increased eIF2α phosphorylation. This leads to the up-regulation of the transcription 
factor ATF4, which impairs differentiation. These results indicate that the mitochondria 
and the ATP synthase have an essential energy-independent role during germline stem 
cell differentiation.	
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104 - The Role of Histone Demethylases in Learning and Memory in the Mushroom 
Body of Drosophila melanogaster	

Crystal Keung1, Jamie Kramer1	
1University of Western Ontario	

Intellectual disability (ID) is a neurodevelopmental disorder characterized by limited 
intellectual function and adaptive behaviour before the age of 18. ID is associated with 
many epigenetic regulators and chromatin modifying enzymes. Currently, there are over 
350 known dominant ID genes with many of these genes associated with post 
translational modifications (PTMs). These PTMs have roles in defining gene expression 
patterns in different cell types and have also been strongly implicated in the regulation of 
higher brain functions, like learning and memory. There are many types of histone 
modifications, one being histone methylation which is known to be dynamically regulated 
in the context of learning and memory but the function of histone demethylases in the 
brain is not well described. Here, I will systematically investigate the roles of 9 histone 
lysine demethylases (KDM): Su(var) 3-3, KDM2, Lid, CG2982, UTX, JARID2, KDM4A, 
KDM4B, JHDM2, in the context of learning and memory in the model organism, 
Drosophila melanogaster. RNAi mediated knockdown is used to induce knockdown in the 
mushroom body (MB) of flies using the UAS/Gal4 system. Naïve male flies are then used 
in a well – established memory assay called courtship conditioning to test for short – and 
long – term memory (STM and LTM) impairment. Courtship conditioning utilizes the 
innate mating behaviour exhibited by males in an attempt to copulate with a female. A 
learning defect is determined by a high courtship index or a reduced memory index 
compared to the corresponding control. So far, knockdown of Lid, UTX and Su(var)3-3 
have shown to cause memory loss in flies. STM is not dependent on gene transcription 
so defects would likely be due to developmental defects or defects in the cell type specific 
transcriptional profile of the MB. LTM is dependent on gene transcription and defects may 
indicate a role for KDMs in memory – dependent transcriptional activation. Subsequent 
objectives in this project include identifying possible morphological defects associated 
with the gene knockdowns. Thus far, no gross morphological defects have been observed 
to be associated with the KDM knockdowns indicating that the cause of the memory 
phenotypes are not associated with the development of the MB. Future objectives include 
looking at possible target genes that may be regulated in the normal process of memory 
formation in a specific subset of Drosophila memory forming neurons. These findings will 
help uncover the roles of KDMs in regulated neuronal processes and Drosophila memory. 	
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105 - Investigating the Role of the Arf-GEF Steppke in New Cell-Cell Contact 
Formation after Epithelial Cell Division 	

Erin Hunt1, Tony Harris1	
1Cell & Systems Biology,	University of Toronto	

New cell-cell contact formation can be observed across many biological processes 
including morphogenetic events such as cell intercalation, wound healing and epithelial 
cell division. In the final step of cell division, cytokinesis, an actomyosin ring forms around 
the periphery of the dividing cell and contracts to form a mibdody and divide the 
cytoplasm. During epithelial cell division, this process positions the daughter cell 
membranes into juxtaposition to form a new cell-cell interface. An apically-localized 
midbody acts as a signaling centre for Arp2/3-based new cell contact formation and then 
moves basally where it is degraded. Steppke, the sole Drosophila cytohesin Arf-GEF, 
localizes to midbodies and adherens junctions and loss of Steppke leads to apically 
retained midbodies and distorted cell-cell contacts. We hypothesize that Steppke may 
play a role in new cell contact formation by promoting Arp2/3 actin polymerization around 
the midbody to aid in membrane juxtaposition. It is also possible that Steppke affects 
midbody positioning via its activities at adherens junctions, or that it specifically affects 
midbody maturation. We are investigating these possibilities by performing live and fixed 
imaging in Drosophila embryos to examine actin polymerization, adherens junctions and 
midbody complexes during epithelial cell division in steppke mutants. 	
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106 - Uncovering the regulatory mechanisms of mtDNA selection using Drosophila 
melanogaster	

Anastasia Minenkova1, Jonathan Palozzi1, Swathi Jeedigunta1, Thomas Hurd1	
1Department of Molecular Genetics, University of Toronto	

Mitochondria are maternally-inherited, double-membraned organelles that have their own 
circular genomes and are main energy-producing cellular entities. mtDNA is prone to the 
accumulation of deleterious mutations, which, left unchecked over the course of multiple 
generations, would cause mitochondrial dysfunction and, as a consequence, would likely 
result in the fitness decline of the species. Hence, a conserved purifying selection 
mechanism in the female germline must exist to prevent the transmission of deleterious 
mtDNA mutations to the subsequent generations. To study this process of selection, our 
lab uses Drosophila melanogaster female germline as a model. Our lab has created D. 
melanogaster flies bearing both wildtype and mutant mtDNA molecules. We designed 
fluorescent probes as well as primers specific towards wildtype or mutant mtDNA, and 
used fluorescent in situ hybridization (FISH) as well as quantitative PCR (qPCR) to 
monitor the process of selection in the Drosophila female germline. Our data suggests 
that purifying selection acts at the level of individual mitochondria as opposed to mtDNA 
molecules or whole cells, and that this process is dependent on the autophagy protein 
BNIP3. BNIP3 is an outer mitochondrial membrane protein known to mediate mitophagy 
in both flies and humans; however, its role in mtDNA selection is completely unknown. 
Using well-established tools in our lab, I plan to uncover the mechanism of BNIP3 action 
on mtDNA selection using genetic approaches as well as ultrastructural analysis with 
electron microscopy. I will generate CRISPR-Cas9-mediated mutations in BNIP3 to 
assess its action on selection both functionally and mechanistically, and will further 
deepen my understanding of the process via ultrastructural ovarian tissue analysis with 
electron microscopy. Next, I will conduct an RNAi-mediated screen to uncover novel 
components important for mtDNA selection in the Drosophila female germline. These 
approaches should allow me to reveal the fundamentally conserved mechanisms of the 
purifying mtDNA selection. Knowledge gained from studying the purifying selection in 
Drosophila could further be extrapolated into the mammalian system, which would 
ultimately contribute towards our understanding of the mtDNA selection process in 
humans.	
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107 - AhcyL1 genetically interacts with Zasp52 in Drosophila melanogaster muscle 
fiber organization	

Tuana Correia Mesquita1, Frieder Schöck1	
1McGill University	

Zasp52 is an ALP-ENIGMA protein demonstrated to be an important component of 
myofibril Z-discs and involved in myofibril assembly and maintenance. We have made a 
constitutive RNAi strain for Zasp52 in striated muscle and screened for lethal genetic 
interactions with the Bloomington deficiency library. We have further investigated the 
chromosomal sections that resulted in lethal interactions with Zasp52i, and have identified 
the Adenosylhomocysteinase like 1 (AhcyL1) as a genetic interactor that is also an 
essential component for flight in the absence of Zasp52. Flies expressing RNAi for 
AhcyL1 and Zasp52 in muscles have a shorter life span and defects in myofibril 
organization. We will present other interactors and progress on the role AhcyL1 plays in 
muscle organization.	

	 	



 131 

108 - Evaluating the mechanisms underlying the beneficial effects of Captopril and 
Losartan in a Drosophila Alzheimer's Disease model	

Judy Ghalayini1,2, Alex Lee1,2, Gabrielle Boulianne1,2	
1University of Toronto,	2The Hospital for Sick Children	

Alzheimer’s disease is a progressive neurodegenerative disorder and the leading cause 
of dementia in the aging population. Despite extensive efforts, no cure is currently 
available. Recently, several studies have implicated the renin-angiotensin system (RAS), 
known to regulate blood pressure as a possible therapeutic target for AD. Inhibiting drugs 
such as ACE-I and ARB have been shown to reduce the onset of cognitive impairment 
as well as to reduce progression of disease. Furthermore, beneficial effects of these drugs 
are independent of their ability to lower blood pressure. However, how these drugs 
function in AD remains poorly understood. To date, our lab has shown that the use of 
such drugs give rise to beneficial effects in a Drosophila AD model, reducing 
neurodegeneration and rescuing memory loss. Interestingly, many components of RAS 
are not conserved in Drosophila suggesting that the beneficial effects of ACE-I and ARB 
occur independently of RAS and through potential novel pathways. Drosophila thereby 
provides an ideal system to dissect the mechanism of action by which these drugs act in 
vivo. Thus, the goal of my research is to define mechanisms underlying the beneficial 
effect of captopril (ACE-I) and losartan (ARB) and to identify their targets in a Drosophila 
AD model.	
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109 - Rap1 GTPase mediates adhesion and cytoskeletal reorganization during 
embryonic wound closure	

Katheryn E. Rothenberg1,2, Rodrigo Fernandez-Gonzalez1,2,3,4	
1Institute of Biomaterials and Biomedical Engineering, University of Toronto,	2Ted Rogers 
Centre for Heart Research, University of Toronto,	 3Department of Cell and Systems 
Biology, University of Toronto,	 4Developmental and Stem Cell Biology Program, The 
Hospital for Sick Children	

Collective cell movements contribute to embryonic development and tissue repair, and 
can also cause the spread of disease. Cells coordinate their migration through cell 
adhesion and cytoskeletal rearrangements, but how these molecular rearrangements are 
regulated is not well understood. To investigate the upstream signals responsible for the 
molecular reorganization associated with coordinated cell movements, we are using 
embryonic wound repair in the Drosophila epidermis as a model of collective cell 
migration. Following wounding, the cells immediately surrounding the lesion internalize 
cell-cell adhesion molecules from the wound edge, including the core adherens junction 
proteins E-cadherin, alpha and beta-catenin. In parallel, the cells polarize their 
actomyosin cytoskeleton to form a supracellular cable around the wound, in a process 
that requires the redistribution of junctions. As the cable forms, junctional proteins are 
redeployed to former tricellular junctions at the wound margin. Through a combination of 
contraction of the actomyosin cable, reinforced adhesion between neighboring cells, and 
actin protrusive activity, wounds are rapidly repaired. However, the signals that initiate 
and coordinate the molecular rearrangements that drive wound closure are unclear. The 
small GTPase Rap1 is a mechanoresponsive molecular switch important in collective cell 
migration in vivo. Rap1 can regulate cell junction turnover and interact with actin 
regulators. Thus, Rap1 may coordinate and integrate the junctional and cytoskeletal 
rearrangement that drive wound repair. Using a Rap1:GFP reporter, we found that Rap1 
rapidly localized to tricellular junctions upon wounding. We investigated the effects of loss 
of Rap1 on wound closure, either using dsRNA against Rap1 or a pharmacological 
inhibitor against geranylgerantyltransferase I (GGTI), a specific post-translational modifier 
of Rap1. In both cases, wound closure was slower when Rap1 levels or activity were 
reduced, indicating that Rap1 is important for rapid embryonic wound healing. 
Additionally, myosin II polarization at the wound edge was defective when Rap1 signalling 
was abolished, suggesting that Rap1 mediates formation of the supracellular actomyosin 
cable around the wound. We are currently investigating whether Rap1 regulates the 
redistribution of junctions upon wounding to establish how Rap1 controls the cytoskeletal 
rearrangements that coordinate cell movements during embryonic wound repair.	
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110 - Selective integration of spatial inputs during Drosophila optic lobe 
neurogenesis	

Ishrat Maliha Islam1,2, Ted Erclik1,2	
1Department of Cell and Systems Biology, University of Toronto, Toronto, Ontario.,	
2Department of Biology, University of Toronto Mississauga, Mississauga, Ontario	

The Drosophila optic lobe serves as an excellent model system in which to study the 
mechanisms that regulate neurogenesis. The largest neuropil of the optic lobe, the 
medulla, is comprised of 40 000 neurons belonging to over 90 types. These neurons are 
generated from a single-layered neuroepithelial crescent termed the outer proliferation 
center (OPC). In the late larva, a proneural wave converts each neuroepithelial cell into 
a neuroblast (NB), which subsequently divides asymmetrically to generate two neurons 
via an intermediate ganglion mother cell. Recently, it has been shown that OPC NBs 
integrate spatial (Optix, Vsx1 and Rx) and temporal (Hth, Ey, Slp, D and Tll) transcription 
factor inputs to generate neural diversity. Surprisingly, NBs that receive identical spatial 
and temporal inputs can generate both spatially refractory and spatially sensitive neural 
progeny; uni-columnar neurons are generated by all NBs regardless of spatial origin 
whereas multi-columnar neurons are generated in spatially restricted domains. For 
example, despite receiving identical spatial and temporal cues, the two NBs born at the 
intersection of the Vsx1 spatial and Hth temporal windows generate distinct neuronal 
progenies; Pm3s are spatially sensitive multi-columnar neurons while Mi1s are spatially 
insensitive uni-columnar neurons. This selective integration of spatial inputs during 
neurogenesis likely serves to control the position and number of neurons that are 
generated. To date, the genetic and molecular mechanisms underlying selective 
integration remain poorly understood. 	

I have found that the Hth temporal window can be subdivided into early and late states 
by the differential expression of Vsx1 and Klu. Early dividing Hth NBs express Vsx1, but 
not Klu, and generate Pm3 neurons. Late dividing Hth NBs express Klu, but not Vsx1, 
and generate Mi1 neurons. In Klu loss of function mutants, Mi1 neurons are lost. In 
contrast, Klu misexpression in the early Hth temporal window results in a loss of Pm3 
fates with no effect on Mi1 specification. Taken together, the above data suggest that Klu 
promotes spatially insensitive Mi1 neuronal fates by repressing Vsx1 in the late Hth NB 
temporal window. The assembly of complex neural circuits, such as those of the fly 
medulla, requires that not only the right types of neurons are made but that they are made 
in the right numbers. It is anticipated that the research presented here will contribute to 
our understanding of how combinatorial transcription factor inputs regulate neuronal 
stoichiometry and diversity in both flies and vertebrates. 	
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111 - The RNA-binding protein, Rasputin/G3BP, potentiates the stability and 
translation of its target mRNAs 	

Giulia Benic1, John D. Laver1, Jimmy Ly1,2, Craig A. Smibert1,2, Howard D. Lipshitz1	
1Department of Molecular Genetics, University of Toronto, 661 University Avenue, 
Toronto, Ontario, Canada M5G 1M1,	2Department of Biochemistry, University of Toronto, 
661 University Avenue, Toronto, Ontario, Canada M5G 1M1	

G3BPs, a family of RNA-binding proteins, play an essential role in the formation of stress 
granules, but the function of these proteins in unstressed cells is not known. Here, 
the Drosophila homolog of G3BP, Rapsutin (RIN), was studied in unstressed embryos. 
Through immunoprecipitation and microarray analysis, 556 RIN-associated mRNAs were 
identified and determined to be short, stable and highly translated, unlike the mRNAs 
found in stress granules that are typically long and translationally silent. Among these RIN 
mRNA targets, the proteins encoded were enriched for roles in the regulation of gene 
expression, including general transcription factors, spliceosome subunits, and translation 
machinery. Additionally, in rin mutant ovaries, RIN-bound transcripts showed a decrease 
in expression levels. Furthermore, in vitro assays confirm that RIN and its human 
homologs stabilize and translationally stimulate target mRNAs. Taken together, these 
data indicate that, in unstressed conditions, RIN upregulates target mRNA expression. 
Thus, a new function of RIN sequestration into stress granules is proposed: while RIN-
associated mRNAs are not incorporated in SGs, the recruitment of RIN into SGs indirectly 
downregulates their expression. 	
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112 - Polymorphic retrocopies in Drosophila melanogaster	

Denise Clark1	
1University of New Brunswick	

Retrocopies are duplications that arise by reverse transcription of RNA and insertion of 
the cDNA into the genome.  Reverse transcription and insertion are mediated by 
retrotransposon gene products that can act on other RNAs in addition to retrotransposon 
RNA.  Although the majority of retrocopies are pseudogenes, they can become functional 
members of a gene family, or “retrogenes”.  We are interested in the process by which 
retrocopies arise in the Drosophila germline.  One approach to exploring this process is 
by examining the sequence organization of polymorphic retrocopies that have arisen 
relatively recently in a population.  Retrocopies have been identified by several groups by 
computational analysis of next generation sequencing (NGS) data using various criteria, 
including differences in read depth, precise loss of introns, and new flanking sequences 
in comparison to the reference genome.  Most recently, an analysis of 40 wild population 
genomes from the Drosophila Genetics Reference Panel (DGRP) 1,2 led to the discovery 
of 15 polymorphic retrocopies not present in the reference genome and flanked by long 
terminal repeat (LTR) retrotransposon sequences 3.  This result led the authors to propose 
a model for retrocopy production involving a template switching process during reverse 
transcription, as occurs between two RNAs during retrovirus replication.  A pipeline to 
identify polymorphic retrocopies was developed and applied to 204 genomes from the 
DGRP, 197 haploid embryo genomes from the Drosophila Population Genomics Project 
phase 34, and 86 genomes from the Global Diversity Lines reference panel 5.  This 
pipeline was refined and validated by analysis of DGRP strain genomic DNA using PCR 
and sequencing.  Analysis of the sequences flanking 78 retrocopies from this expanded 
dataset shows that 20 retrocopies are consistent with the LTR transposon template 
switching model3.  However, the remaining retrocopies appear to have been produced by 
a variety of processes other than template switching, with most associated with either 
LTR retrotransposons or non-LTR transposons.	

1.  Mackay, T. F. C. et al. Nature 482, 173–8 (2012).  2.  Huang, W. et al. Genome Res. 
24, 1193–208 (2014).  3.  Tan, S. et al. Genome Res. 26, 1663–1675 (2016).  4.  Lack, 
J. B. et al. Genetics 199, 1229–41 (2015).  5.  Grenier, J. K. et al. G3 (Bethesda). 5, 593–
603 (2015).	
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113 - Induced tissue remodeling in a novel fly model of polycystic kidney disease	

Cassandra  Millet-Boureima1, Ramesh Chingle2, William D. Lubell2, Chiara Gamberi1	
1Concordia University,	2Université de Montréal	

Polycystic Kidney Disease (PKD) is an incurable genetic disorder affecting 12.5 million	

people around the world. PKD causes cystic degeneration for which there is no effective 
therapy,	such that dialysis and kidney transplants are currently the only option for PKD 
patients who	reach kidney failure. Renal function studies were previously hindered by the 
genetic	 intractability of the vertebrate kidney.1 In the pursuit of drugs to treat PKD, 
Drosophila has	recently proven to be an effective model for elucidating mechanisms of 
cyst pathology.1	Mutations in the Bicaudal C (BicC) gene cause renal cysts in vertebrates 
and flies alike.2	Exploring drug-induced tissue remodeling in a first-in-kind fly BicC mutant 
model of PKD,3 we	have tested several mimics of the Second mitochondrial activator of 
caspases (Smac). Smac-mimics can induce apoptosis in cancer cells,4 and were 
previously found to curb cystic cell	proliferation in a rat model of PKD.5 Administration of 
novel Smac-mimics was found to rescue	the fly cystic phenotype underscoring further the 
similar mechanisms of renal cystic	degeneration in flies and vertebrates.	

1. Millet-Boureima, C., Porras-Marroquin J. and Gamberi C. 2018. “Modeling human renal	
disease ”on the fly””. BioMed Research International, Article ID 5697436 31.	
doi:10.1155/2018/5697436	

2. Gamberi C., Lasko P. 2012. The Bic-C family of developmental translational regulators.	
Comparative and Functional Genomics, Volume 2012, Article ID 141386,	
doi:10.1155/2012/141386.	

3. Gamberi C. , Hipfner D. R., Trudel M., Lubell W. D. 2017. “Bicaudal C mutation causes	
myc and TOR pathway up-regulation and Polycystic Kidney Disease-like phenotypes”,	
PLOS Genetics 13(4):e1006694. doi: 10.1371/journal.pgen.1006694.	

4. Chingle R, Ratni S, Claing A, Lubell WD. 2016. Application of constrained aza-valine	
analogs for Smac mimicry. Biopolymers (Peptide Science). 106(3):235-44. doi:	
10.1002/bip.22851.	

5. Fan, L. X. et al. 2013. Smac-mimetic-induced epithelial cell death reduces the growth 
of	renal cysts. J Am Soc Nephrol 24:2010-2022. doi:10.1681/ASN.2013020176.	
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114 - Dorsal-Ventral Patterning of the Developing Drosophila Medulla	

Priscilla Valentino1, Ted Erclik1	
1University of Toronto	

In the Drosophila visual system, visual inputs are projected via photoreceptors from the 
compound eye to the underlying optic lobe where visual information is processed. Within 
the optic lobe, the medulla is the largest neuropil, mediates motion and colour processing 
and is comprised of over 90 cell types. The extensive neural diversity in the medulla, 
together with its genetic and structural similarities to the mammalian retina, makes it an 
attractive model system in which to study neurogenesis. The medulla develops from a 
crescent of neuroepithelial (NE) cells termed the outer proliferation centre (OPC). In the 
3rd instar larva, the NE cells of the OPC are converted into neuroblasts, which then 
asymmetrically divide to generate the 90 types of medulla neurons. Previous studies have 
shown that two axes of positional information are required for neuronal specification. In 
the temporal axis, five transcription factors are sequentially expressed in each of the 
medulla neuroblasts as they age. In the spatial axis, the OPC is patterned into 5 spatial 
compartments by the non-overlapping expression of three homeobox transcription 
factors; Vsx1 in the center, Optix in the adjacent arms and Rx in the tips. Additionally, two 
observations suggest that the dorsal and ventral halves of the OPC crescent are 
differentially patterned; (1) neurons with identical spatial and temporal addresses can 
assume different fates based on whether they are born in the dorsal or ventral half of the 
OPC, and (2) memory trace experiments show that the dorsal and ventral halves of the 
OPC grow as distinct compartments. To date, however, genes that are differentially 
expressed in the dorsal vs. ventral halves of the OPC crescent have not been identified. 	

My project aims to identify genes that are differentially expressed along the dorsal-ventral 
boundary of the OPC NE and determine whether they play a role in medulla neuron 
specification. To do this, I have developed a micropipette-based cell isolation technique 
to reliably extract NE cells specifically from either the dorsal or ventral Optix+ve 
compartments of the OPC. Using an RNA-Seq based approach, I will identify the genes 
that are differentially expressed between these dorsal and ventral populations of cells. I 
will then perform loss- and gain-of-function experiments to test whether they are required 
for neuronal specification. It is anticipated that the genes identified here will further our 
understanding of how neural diversity is generated at the intersection of temporal and 
spatial cues. 	
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Cassandra  Millet-Boureima1, Sam Tayar2, Felix Polyak2, Roman Rozencwaig2, Chiara 
Gamberi1	
1Concordia University,	2BH Biosciences	

Multiple factors affect aging, including diet and genetics1,2. A risk factor for many prevalent 
diseases, aging is characterized by the accumulation of molecular, cellular and, 
eventually, organ damage, which increases individual susceptibility to disease, infection 
and death. Prevention of age-related disease is a global priority. Prolonging healthy life 
span is of great interest for biomedicine and it can greatly impact social costs. Medical 
expenses can reach hundreds of thousands dollars per patient per year when caring for 
patients with heart disease, cancer or diabetes, all leading causes of disease in 
individuals of 60 years and older. An individual’s genetics was found to affect longevity 
only weakly3. Suggesting the feasibility of life-extension protocols, environmental factors, 
including nutrition, appear to impact longevity ~70%, more than twice the impact of 
genetics2. Longevity studies are efficiently carried out in Drosophila that shares 
conserved mechanisms of longevity with vertebrates, including dietary restriction and 
antioxidant response to reactive oxygen species4.	We have examined a class of potential 
longevity-promoting compounds in wild type flies and a short-lived model of polycystic 
kidney disease.	

1. Fontana, L., Partridge, L. & Longo, V. D. Extending healthy life span--from 
yeast to humans. Science 328, 321-326, doi:10.1126/science.1172539 
(2010). 

2. Lopez-Otin, C., Blasco, M. A., Partridge, L., Serrano, M. & Kroemer, G. The 
hallmarks of aging. Cell 153, 1194-1217, doi:10.1016/j.cell.2013.05.039 
(2013). 

3. Kenyon, C. J. The genetics of ageing. Nature 464, 504-512, 
doi:10.1038/nature08980 (2010). 

4. Metaxakis, A. & Partridge, L. Dietary restriction extends lifespan in wild-
derived populations of Drosophila melanogaster. PLoS One 8, e74681, 
doi:10.1371/journal.pone.0074681 (2013). 
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116 - Mechanisms underlying neuronal migration in the Drosophila optic lobe 	

Urfa Arain1, Ted Erclik1,2	
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University of Toronto, Mississauga	

Our ability to see the world around us relies on the precise assembly of neurons into 
complex circuits. The Drosophila visual system is an excellent model for exploring neural 
circuit assembly, with over 60,000 neurons organized into circuitry that resembles the 
vertebrate retina in its structural and functional complexity. The compound eye of the fruit 
fly comprises an array of photoreceptor units that send visual stimuli to the processing 
centers of the brain. Colour and motion processing occurs in the medulla, which develops 
as individual columns that contain over 80 neural subtypes belonging to two major 
classes: uni-columnar and multi-columnar. Uni-columnar neurons have small dendrites 
that contact a single column, whereas multi-columnar neurons have large dendrites that 
span multiple columns. During medulla development, there are ~30 multi-columnar 
subtypes born in restricted regions that undergo extensive migration to reach their final 
positions. To date, little is known about the mechanisms underlying this movement, which 
is the goal of my research. I have found that the migration of multi-columnar neurons 
occurs as a two-step process during metamorphosis; (1) it begins 20 hours after pupal 
formation (APF) with an initial ventral bias, as the cells preferentially distribute to the 
ventral side of the developing medulla, and (2) by 50 hours APF, the cells redistribute 
along the entire dorsal-ventral axis. Remarkably, I have found that Ecdysone plays a key 
role in the process; multi-columnar neurons that express a dominant-negative Ecdysone 
receptor (EcR) form clusters of cells that fail to migrate in the adult. 	

To further elucidate the relationship between neuronal migration, morphogenesis and 
Ecdysone signaling, I have focused on the development of a single type of multi-columnar 
neuron, Dm4. I have found that Dm4 neurons are restricted in their birth to the ventral half 
of the larval medulla. Dm4s subsequently begin to migrate dorsally at 20 h APF and do 
not have mature dendrites during their migration, indicating a potential role for 
dendritogenesis during the process. I have also shown that removing EcR in Dm4s results 
in a ventral cluster of cells in the adult medulla, suggesting that they have failed to migrate 
dorsally. I am currently using live-imaging to observe single-cell clones of migrating wild-
type and EcR-mutant Dm4s, to further elucidate the relationships between neuronal 
morphology, Ecdysone signaling and migration. It is anticipated that my findings will 
provide insights into circuit assembly that can be extended to the developing vertebrate 
brain as well.  	
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117 - Biological consequences of polyglutamine repeats in Drosophila muscle cells	

Taylor Barwell1, Sehaj Raina1, Laurent Seroude1	
1Queen's University	

Nine neurological disorders are caused by an expansion of glutamine tracts (polyQ) in 
proteins. The accumulation of these mutant proteins leads to formation of aggregates and 
impaired autophagy, axonal transport, endocytosis and proteostasis. The most 
thoroughly studied polyQ disease is Huntington’s disease (HD), which is caused by CAG 
repeat expansion in exon 1 of the huntingtin (Htt) gene. Huntingtin transcript and protein 
is ubiquitously expressed in different levels across the body. Additionally, polyQ 
inclusions have been found in a wide range of non-CNS tissue in HD mouse models. 
These accumulating data suggest that some of the symptoms of HD and other polyQ 
diseases may originate in tissues other than the nervous system. We investigated the 
biological effects of overexpressing polyglutamine repeats in one peripheral tissue, the 
skeletal muscle. The UAS/GAL4 system was used to drive expression of two UAS-polyQ 
transgenes of varying polyQ tract length in the muscle of Drosophila using three different 
GAL4 muscle drivers. The UAS transgenes contain human Htt exon 1 with Q72 
(pathogenic) or Q25 (nonpathogenic) repeats, each tagged with eGFP.  Each UAS strain 
was crossed with the three GAL4 muscle drivers (MHC, DJ694, Mef2). The longevity was 
measured, as well as the locomotion behaviour using the Caltech Matlab program, 
FlyTracker. The expression of the UAS constructs were examined by cryosectioning and 
immunostaining with anti-GFP. As previously reported, Q72 genotypes displayed 
aggregates, while the Q25 genotypes displayed a diffused GFP staining. Flies expressing 
Q72 driven by MHC, DJ694 or Mef2 lived significantly shorter than their respective Q25 
control. However, Mef2 resulted in the most dramatic phenotype living less than two 
weeks. Locomotion measurements revealed an increase in time spent immobile, 
decrease in distance travelled and decrease in velocity for all Q72 genotypes. Again, 
Mef2 showed the most dramatic phenotype. Interestingly, the distribution of the 
aggregates differed between the three drivers. While MHC and DJ694 had a more 
dispersed pattern, Mef2 had a distinct striated pattern. We suspect that the pathogenic 
effects may be due to a difference in expression level between the drivers. To 
characterize the expression level all three drivers were crossed by a UAS-GFP reporter 
line and UAS-lacZ reporter line. GFP fluorescence was used to localize driver expression 
and CPRG assay was used to quantify lacZ as a measure of driver expression level. Mef2 
has the highest expression in both assays.	
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Jerry J Fan1,2, Vincent Lee2, Jing Zhang3, Luciano Garofano3, Anna Lasorella3, Antonio 
Iavarone3, Xi Huang1,2	
1Department of Molecular Genetics, University of Toronto, Toronto, ON,	2Department of 
Developmental and Stem Cell Biology, Hospital for Sick Children, Toronto, ON,	3Institute 
for Cancer Genetics, Columbia University Medical Center, New York, NY	

Aberrant chromosomal translocations can lead to the generation of novel fusion proteins 
with oncogenic functions. Fusions of FGFR3 (fibroblast growth factor receptor 3) and 
TACC3 (transforming acidic coiled-coil containing protein 3) were the first identified 
recurrent and oncogenic gene fusion in glioblastoma, the most common and lethal 
primary brain tumor. Furthermore, FGFR3-TACC3 (F3-T3) gene fusions have also been 
identified in numerous other human cancers of distinct histopathological origins such as 
pediatric gliomas, lung cancers, and various types of epithelial cancers. FGFR3-TACC3 
fusions involve the tyrosine kinase (and TK) domain of FGFR3 and the coiled-coil domain 
of TACC3. FGFR3 TK mediates constitutively active kinase activity while the coiled-coil 
domain of TACC3 localizes the fusion protein to mitotic spindles, resulting in aberrant 
substrate phosphorylation, chromosomal instability and oncogenic transformation. FGFR 
inhibitors are being tested for F3-T3 tumors in multiple clinical trials. 	

Although F3-T3 fusions have been identified in various human cancer types, the tissue-
specific oncogenic potential of F3-T3 has not been has not been systematically 
investigated due to a lack of genetically tractable models. Furthermore, continued FGFR 
inhibition may lead to acquisition of drug resistance. This underscores the need to 
systematically assess the oncogenic potential of F3-T3 fusions in a tissue specific 
manner, and to identify additional therapeutic targets to abrogate F3-T3 driven 
tumorigenesis. 	

To test the oncogenic potential of F3-T3, we expressed the human F3-T3 gene in 
Drosophila melanogaster using various tissue-specific Gal4 drivers. F3-T3 expression 
using glial, wing epithelial, tracheal, and intestinal drivers results in tissue hyperplasia and 
100% adult lethality. In contrast, F3-T3 expression using hemocyte- and neural-specific 
drivers did not impact survival. Thus, the Drosophila tissue-specific sensitivity to F3-T3 
oncogenic transformation is consistent with the tissue-specific occurrence of human F3-
T3 fusion-positive tumors. 	

Through bioinformatic analyses of F3-T3 transformed human astrocytes, we identified the 
small-conductance potassium channel KCNN4 and the transient receptor potential cation 
channel TRPV2 to be positively regulated by F3-T3 expression. RNAi-mediated 
knockdown of the Drosophila orthologs of KCNN4 and TRPV2, SK and nanchung, 
reduced tumor volume in our Drosophila F3-T3 glioma model. In human F3-T3 
transformed astrocytes, shRNA-mediated knockdown of KCNN4 and TRPV2 significantly 
reduced cell proliferation. 	
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    In summary, our novel Drosophila F3-T3 tumor models provide a genetically tractable 
system amenable for in vivo target identification and validation. Further studies are 
required to elucidate the mechanism of action of these ion channels in F3-T3 
tumorigenesis. 	
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119 - Activity of a Drosophila teissieri I-element retrotransposon in Drosophila 
melanogaster	

Miller LM1, Jackson M1, Clark DV1	
1University of New Brunswick - Fredericton	

Transposable elements (TEs) play an important role in evolution, affecting genome 
structure and gene regulation. A retrotransposon reverse transcribes its own RNA to 
create a cDNA copy that is inserted in the genome. Retrotransposon machinery can also 
reverse transcribe other RNAs to produce retroduplications. The human L1 
retrotransposon gene products can produce retroduplications in cultured cells; however, 
the mechanism by which they do this has not been studied in the germline. The L1 ORF1 
protein (ORF1p) has RNA binding activity, while the ORF2 protein (ORF2p) is a reverse 
transcriptase and has endonuclease activity. The transposition of the I-element, a L1-
related retrotransposon in Drosophila species, has been studied in vivo. In this study, a 
cloned Drosophila teissieri I-element is being used to explore RNA binding preferences 
of ORF1p in the germline. Three transgenic Drosophila melanogaster strains have been 
constructed, with one transgenic strain expressing an epitope-tagged HA-ORF1p to be 
used to determine the types of RNA that are associating with ORF1p. Expression of this 
transgene in ovaries, driven by nanos-GAL4,has been examined by Western blots. In all 
transgenic lines, there is low expression relative to control HA-tagged transgenes. To see 
if expression of the HA-ORF1p transgene is being silenced, I am currently looking at its 
expressionin flies with a suppressed piRNA pathway. The other two transgenic strains 
are being used to assess the full-length I-element clone for its ability to transpose, and to 
determine if the HA epitope tag in ORF1p affects this transposition. These elements were 
transformed into the wK strain, which lacks a piRNA pathway to suppress I-element 
transposition. Using Splinkerette PCR, I have not 
detected retrotransposition of either the I-element or HA-tagged I-element. In addition, 
using RT-PCR, I have not detected RNA expression from either I-element strains where 
the transgenes have been kept for more than 30 generations. I am currently 
examining RNA expression of these I-element transgenes in other genetic backgrounds 
to see if they are being silenced by the piRNA pathway.	
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120 - Examining the predictability of genetic background effects in Drosophila 
melanogaster 	

Caitlyn Daley1, Ian Dworkin1	
1McMaster University	

It might be expected that a given mutation will generally have consistent phenotypic 
effects among strains. Yet evidence indicates the interaction of mutant alleles with 
naturally occurring genetic variants across the genome (genetic background) generates 
considerable variation in phenotypic expression. This incongruence contributes to 
conflicting inferences of mutant phenotypes that neglect the role of the genetic 
background, and represents a glaring limitation in current methods of genetic analysis. 
Two separate ideas have been proposed to explain background dependence, which may 
not be mutually exclusive; while background dependence may be specific to the activity 
of individual alleles or genes, and it may also be that the effects of the genetic background 
are embedded in the developmental constraints of the gene network. A recent 
examination of mutant alleles in two interacting genes in the Drosophila wing network 
demonstrated the magnitude of phenotypic effect of individual mutant alleles may predict 
it’s sensitivity to the genetic background. To further understand this, I have examined the 
background dependence of many alleles for genes across the regulatory network of wing 
development. Our analysis suggests that sensitivity to genetic background may be 
specific to alleles of the same gene. My next step is to elucidate a potential mechanism 
of background dependence and examine whether the effects of the genetic background 
are also a property of the developmental gene network. In this case, phenotypic variance 
may reflect strain specific robustness, or tolerance, to perturbed gene activity. Given that 
developmental genes often exhibit functional threshold boundaries, regulatory networks 
are consequently characterized by ubiquitous, nonlinear quantitative relationships 
between genes and gene products. As such, the apparent strain specific sensitivity to 
mutation, or genetic background effects, may be due to intrinsic differences in the 
threshold ranges of genes in each genotype’s network. To examine this idea, we propose 
a study to examine genes in the Drosophila wing regulatory network. We will use RNA-
interference and temperature manipulation to overexpress and knock down expression 
of two functionally related wing genes, in two distinct inbred strains. We will then use 
RTqPCR to monitor transcript expression of both genes, in both backgrounds, in late third 
instar wing imaginal discs. In addition, we will monitor the response of ~10 other genes 
within the wing network. This will aid in determining if naturally occurring variation in gene 
expression of either our focal genes or potential compensatory genes can explain the 
background dependent phenotypic variance observed among strains. 	
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121 - Desiccation resistance is an adaptive life-history trait dependent upon 
cuticular hydrocarbons, and influenced by mating status and temperature in D. 
melanogaster	

Kamar  Nayal1, Joshua J. Krupp1, Amy Wong1, Jocelyn G. Millar2, Joel D. Levine1	
1University of Toronto,	2university of California	

Terrestrial insects are vulnerable to desiccation and maintain the water balance 
necessary for survival by limiting water loss due to transpiration across the cuticle. The 
epicuticle, a layer of cuticular hydrocarbon compounds (CHCs) on the outer surface of 
the insect cuticle, is hypothesized to be integral to preventing water loss, however direct 
evidence demonstrating the capacity of CHCs to protect against desiccation is lacking. 
Using Drosophila melanogaster, we demonstrate that both the oenocytes and the CHCs 
produced by these cells are critically important for survival under desiccative conditions. 
Additionally, we show that both mating status and developmental temperature influence 
desiccation resistance. Prior mating increased desiccation resistance through the direct 
transfer of CHCs between sexual partners, as well as through a female-specific response 
to a male-derived factor transferred during copulation. Together, our results demonstrate 
that desiccation resistance is an adaptive life-history trait dependent upon CHCs and 
influenced by prior social interactions and environmental conditions.	
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Shahrzad Bahrampour1,3,4, Carolin Jonsson1, Stefan Thor1,2	
1Department of Clinical and Experimental Medicine, Linkoping University, Linkoping, 
Sweden,	 2School of Biomedical Sciences, University of Queensland, St. Lucia, 
Queensland, Australia,	3The Hospital for Sick Children Peter Gilgan Center for Research 
and Learning, Toronto, Canada,	 4Department of Cell Biology, Karolinska Institute, 
Stockholm, Sweden.	

During central nervous system (CNS) development, genetic programs establish neural 
stem cells and drive both stem and daughter cell proliferation. However, the prominent 
anterior expansion of the CNS implies anterior–posterior (A–P) modulation of these 
programs. 	

In Drosophila, a set of neural stem cell factors acts along the entire A–P axis to establish 
neural stem cells. Brain expansion results from enhanced stem and daughter cell 
proliferation, promoted by a Polycomb Group (PcG)->Homeobox (Hox) homeotic 
network. But how does PcG->Hox modulate neural-stem-cell–factor activity along the A–
P axis?	

We find that the PcG->Hox network creates an A–P expression gradient of neural stem 
cell factors, thereby driving a gradient of proliferation. PcG mutants can be rescued by 
misexpression of the neural stem cell factors or by mutation of one single Hox gene. 
Hence, brain expansion results from anterior enhancement of core neural-stem-cell–
factor expression, mediated by PcG repression of brain Hox expression.	
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123 - The adaptor protein Crk in Drosophila embryonic wound repair	

Alexandru Florea1, Andrew J. Spracklen2, Mark Peifer2, Rodrigo Fernandez-Gonzalez1	
1University of Toronto,	2University of North Carolina at Chapel Hill	

Embryos have the unique ability to rapidly heal wounds with no inflammation or scarring. 
Through studying the process in Drosophila embryos, we can develop a greater 
understanding about the processes underlying collective cell movement and potentially 
develop therapeutics to accelerate the wound healing in adults. The established 
mechanism of repair involves the assembly of the cytoskeletal structural protein actin in 
a cable around the wound, as well as in protrusions projecting from the wound edge. Non-
muscle myosin II generates contractile forces which act on the actin cable and drive 
closure, while the protrusions contribute to late-stage healing by “zipping” the wound shut. 
Abelson kinase localizes to the wound edge and plays a key role in actin organization, 
suggested by abl mutants lacking heterogeneity in the actin cable and displaying higher 
levels of protrusive activity, ultimately leading to a delay in wound closure. However, the 
mechanisms of Abl recruitment in wound healing are currently unknown. Crk is a signal 
adaptor protein with an Abl binding site, that is currently implicated in cytoskeletal 
remodeling, central nervous system development, and the process of dorsal closure 
through the activation of Abl. Here, we use time-lapse fluorescent microscopy to 
demonstrate that Crk is localizing to the wound edge, and embryos experiencing Crk 
knockdown display a delay in wound healing. Through the Super Resolution Radial 
Fluctuations imaging technique, we implemented additional tools to better evaluate small 
structures such as actin-based protrusions beyond the diffraction limit. This tool can be 
used to evaluate effects on actin organization, and other subtle changes that cannot be 
normally seen via traditional techniques. 	
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124 - Constraining learning by shrinking the vesicle pool 

A. Phan1, C.M. MacMullen1, C.I. Thomas2, M. Chakraborty1, J.A. Berry1, N. Kamasawa2, 
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Facility, Max Planck Florida Institute for Neuroscience, Jupiter, FL 

Why do genetic constraints on learning and memory exist? Despite the identification of 
several memory suppressor genes over the years, very little is known about why these 
cognitive limitations exist, and their cellular mechanisms of action. stromalin was recently 
identified as a novel memory suppressor gene in Drosophila (Walkinshaw, et. al., 2015). 
We found that Stromalin knockdown using RNAi in the PPL1 dopaminergic neurons 
resulted in enhanced aversive olfactory memory acquisition in these flies. Consistent with 
their behavioral phenotype, these flies also exhibited increased synaptic communication 
between the dopaminergic neurons and mushroom body neurons, an important site for 
aversive memory formation and retention. Surprisingly, we found that Stromalin affected 
adult learning and memory during a critical developmental window during the 3rd instar 
larval stage. We then began to elucidate the cellular changes in the dopaminergic 
neurons that would lead to both the behavioral and neuronal function phenotypes. Using 
SIM super-resolution imaging, we found that Stromalin knockdown did not affect the 
numbers or volume of dopaminergic synapses in the mushroom body lobes. However, 
upon examination of the dopaminergic neurons using serial section electron microscopy, 
we found that reduced Stromalin levels resulted in two-fold higher numbers of 
dopaminergic synaptic vesicles and dense core vesicles. Normalizing the synaptic vesicle 
pool sizes at synaptic terminals to control levels rescued the enhanced learning effect of 
Stromalin knockdown. Thus, Stromalin imposes a developmental genetic constraint on 
the synaptic vesicle pool size in neurons to suppress learning in adult flies. Importantly, 
this project provided evidence that the numbers of synaptic vesicles in neurons is 
genetically regulated independent of other aspects of neuronal or synaptic morphology. 
Therefore, this system offers a unique experimental entrée into identifying the genes and 
mechanisms regulating synaptic vesicle pool size. We hypothesize that Stromalin exerts 
its effects through altering developmental transcriptional regulation. We are currently 
performing RNA-sequencing on dopaminergic neurons from 3rd instar larvae to identify 
the downstream genetic regulators of synaptic vesicle pool size. Funded by NIH 
R35NS097224 and CIHR fellowship 358761. 
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125 - Deciphering how dopaminergic signaling drives learning and forgetting 

Jacob A. Berry1, Ron L. Davis1 
1Department of Neuroscience, Scripps Research Institute Florida 

Why do we forget some things and remember others? Emerging studies in forgetting 
indicate that memory formation is counter balanced with specific biological mechanisms 
to promote forgetting of unused or irrelevant information. In Drosophila, we have shown 
that dopamine is critical for both learning and forgetting and revealed some of the circuits, 
receptors, and mechanisms involved. In particular, specific dopaminergic circuits act to 
encode molecular memory traces during learning, and these dopaminergic circuits are 
active after learning to promote the de-coding and erosion of these traces to promote 
forgetting. Interestingly, we have found that two dopamine receptors function differentially 
during learning and forgetting, and using proximity labeling proteomics we aim to uncover 
the distinct signaling systems interacting with these dopamine receptors in memory 
synapses. These systems will allow us to elucidate how dopamine signaling differentially 
signals to orchestrate the balance between learning and forgetting. 
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126 - Developmental patterns of the Drosophila visual projection neurons 
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The visual system of Drosophila is a powerful model for studying diverse aspects of 
neural circuit development, organization, and function.   It is comprised of four neuropils 
(lamina, medulla, lobula and lobula plate) that are each essential for processing various 
visual stimuli. Projection neurons in the lobula, including the lobula columnar neurons 
(LCs), are thought to integrate different visual cues and send that information to the 
central brain via their axonal projections, leading to specific behavioral outputs in 
response to these stimuli.  LCs comprise several subtypes that are characterized by 
unique morphological and functional properties.  Interestingly, each LC subtype projects 
to a distinct optic glomerulus forming highly specific, neighboring yet non-overlapping 
synaptic domains resembling the olfactory glomeruli of the antenna lobe.  To date, very 
little is known about the development of LCs and many aspects of their projection 
patterns are yet to be explored.  For example:  when and how are these projection 
patterns generated during development? And do different LCs project immediately to 
their final targets, or do they innervate broad regions of the central brain, get trimmed 
and then later refine their projection to their distinct locations?  Using lines specific for 
several LC subtypes, in combination with imaging and genetic techniques, our aim is to 
understand how this highly precise pattern of axon-target matching occurs during 
development, as well as to uncover the mechanisms controlling this process.  In 
addition, we will explore the role played by the time of birth and/or the neuroblasts that 
generate these different LC subtypes, which are elements that were shown to be 
essential for targeting specificity in other systems (i.e. olfactory system) and other 
species (i.e. murine visual system).	


