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Dr. Rees Kassen is Full Professor and Cystic Fibrosis Canada Researcher at the University of 
Ottawa. His research focuses on the really big questions in biology like, Why are there so many 
species in the world and how did they evolve? He uses microbes to answer these questions 
because their small size and fast reproduction times let him watch the evolutionary process 
unfolding in the laboratory. Rees has also played leading roles at the interface between science, 
society, and policy as Chair of the Partnership Group for Science and Engineering (PAGSE; 
www.pagse.org), an association of 26 professional and scientific organizations acting on behalf 
of over 60,000 members from academia, industry and government in Canada, and as a founder 
and Co-Chair of the Global Young Academy (www.globalyoungacademy.net), an international 
organization of early-career researchers acting as the voice of young scientists around the 
world. Rees completed his PhD at McGill University and then went on to an NSERC 
Postdoctoral Fellowship and Elizabeth Wordsworth Research Fellowship at St Hugh’s College, 
Oxford. He is a member of the Banff Forum (2015) and was a University Research Chair in 
Experimental Evolution (2007-17), a Leopold Leadership Fellow (2013), NSERC Steacie Fellow 
(2010), and a World Economic Forum Young Scientist in 2010 and 2011.

Keynote 
Dr. Rees Kassen
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Dr. Odette Laneuville is an Associate Professor in the Department of Biology at the 
University of Ottawa. She obtained her PhD in Pharmacology from the University of Toronto 
in 1992. Dr. Laneuville started her independent research activities in 1995. In collaborations 
with clinicians, she has contributed greatly to the understanding of the biological basis of 
physical rehabilitation. 

She combines gene expression research with routinely collected clinical data. To address the 
challenges of relating gene expression to clinical data, she uses repeated measures modeling 
that include covariates and patients specific variability. Significant correlations between gene 
expression profiles and markers of rehabilitation success are then targeted to design 
countermeasures designed at alleviating the negative effects of microgravity and of 
deconditioning on health. She is a co-investigator for MARROW; a research currently studying 
astronauts travelling to the International Space Station (ISS). 

She is also teaching molecular genetics and has authored publications on education research 
she conducts. Dr. Laneuville is also the director of Biomedical Science program in the Faculty 
of Science. First thing in the morning, she watches NASA tv. The liftoff of a cargo travelling to 
the ISS with on board material to conduct MARROW or the “splashdown” of a capsule with 
inside her precious samples collected by astronauts is always an exciting even if taking place at 
5am. To watch astronauts participating in MARROW when they board a rocket and on their 
way to the ISS is her favorite.	

Pub Talk 
Dr. Odette Laneuvi!e
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Andrea Reid
Andrea is a fish biologist, diver, and conservationist. Her research blends 
ecology, physiology, and sociology to study stressed-out fish and fisheries 
across the globe: East Africa; Southeast Asia; Oceania; and the Pacific 
Northwest. She mixes quantitative and qualitative research methods to 
holistically approach fish conservation and management. She holds a BS in 
Environmental Science and MS in Biology, both from McGill University. 
For her PhD in Biology at Carleton University and the University of British 
Columbia, she has been awarded a NSERC Alexander Graham Bell Canada 
Graduate Scholarship in support of her work on Pacific salmon bycatch. 
She strives to engage indigenous community members as active research 
participants and is herself a member of the northern, coastal Nisga’a 
Nation.

                                      Shravan Raghu
Shravan Raghu is an international graduate student at Carleton University. 
Hailing from India, he received his B. Sc (Hons.) in Life Sciences and 
Biochemistry from St. Xavier's College, Mumbai following which he 
completed a year-long exchange program at Carleton 
University. Currently, Shravan is a Master's student working 
with Dr. Andrew M. Simons and Dr. Myron L. Smith. His work 
seeks to understand mechanisms underlying bet-hedging in Saccharomyces 
cerevisiae using experimental evolution. 

Peter Soroye
Peter Soroye is a PhD Student and NSERC scholar at the University of 
Ottawa, studying the effects of climate change and land-use change on 
pollinators across North America and Europe. He is active in science 
communication through volunteering at various science outreach events 
and citizen science programs, and with Let's Talk Science, where he was 
nominated for Volunteer of the Year for 2017. Last year, Peter helped start 
Science Slam Ottawa, a group which has introduced Science Slams - a 
creative combination of TedTalk and Poetry Slam - to Ottawa with great 
success. Peter hopes to continue work at the interface of science, 
conservation, and policy in the future, and sees good science 
communication as an essential ingredient in this mix. 
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Human Health
Session Chair: Dr. Jenny Bruin 

Abstracts: 

Leah Clarke 

The effect of environmental heterogeneity on the fitness of antibiotic resistant 
Escherichia coli 

Antimicrobial resistance (AMR) happens when microorganisms evolve in response to an 
antimicrobial environment, and these organisms can persist in the environment and human hosts 
long after treatment with antibiotics. Because of use in medical centers and agriculture, 
antibiotics eventually find their way into environmental reservoirs and may cause bacteria in 
these downstream reservoirs to become resistant as well. Research is needed to make evidence-
based decisions on the usage and distribution of antibiotics before we enter a post-antibiotic 
world.
I measured the fitness of various AMR E. coli strains in different environments, including 
medically and ecologically relevant ones such as urine, soil, river water, and sewage. To do this, a 
collection of 29 AMR strains of Escherichia coli bearing a resistance mutation on an isogenic 
background were competed against an isogenic strain in 10 different media. The AMR mutation 
region of the sample population was amplified using PCR and then sequenced using an Illumina 
Miseq. Fitness of the AMR mutant was then analyzed using bioinformatics pipelines. The results 
of this study indicate that the effect of genotype is significant, and the effect of environment and 
genotype*environment was very significant for ciprofloxacin resistant E. coli strains that had 
mutations in the gyrA gene. Importantly, we identified several environments in which resistance 
alleles suffered no cost, suggesting that these mutants may persist for long periods of time.  Data 
on the fitness of AMR pathogens across environments will help to manage the spread of AMR by 
identifying potential environmental reservoirs of resistance. 

Geronimo Matteo 

The role of TCDD-mediated Cyp1a1 induction in blood glucose homeostasis 

Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia and wide-
ranging complications. Nearly 1 in 3 Canadians have diabetes or are considered ‘pre-diabetic’, 
with type 2 diabetes (T2D) accounting for ~90% of diabetes prevalence. T2D stems from β-cell 
dysfunction and resistance to the anabolic effects of the β-cell hormone, insulin. Epidemiological 
data strongly suggests that human exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), a 
persistent organic pollutant, increases relative risk of developing T2D. TCDD is highly stable in 
the environment, readily enters the food chain, and has a half-life of 7-10 years in humans. It is 
also the most potent inducer of cytochrome P450 (Cyp)1a1 enzymes, which hydroxylate 
exogenous lipophilic compounds. 
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The Bruin lab is interested in understanding if chronic low-dose TCDD exposure modulates 
blood glucose homeostasis and β-cell function, along with the potential contribution of TCDD-
induced Cyp1a1 enzymes. To this end, we have obtained a genetically engineered mouse line 
lacking Cyp1a1 and Cyp1a2 genes systemically (knock-out, KO). Wildtype (WT) and KO mice 
were treated with low-dose TCDD (20 ng/kg/d) or corn oil (vehicle) for 4 weeks. TCDD 
treatment reduced blood glucose levels in WT but not KO male mice and did not impact 
glycemia in females. In contrast, TCDD reduced whole-body sensitivity to insulin in female KO 
mice, while having no effect on WT female littermates or male mice of either genotype. We are 
currently examining the effect of TCDD on insulin secretion and pancreas morphology. Based on 
our preliminary findings, we predict that Cyp1a1 enzymes afford protection during TCDD 
exposure.

Jared Browning 

miRNA Modulation of MDM2 and Alternative Polyadenylation in the p53 Feedback 
Loop 

Antimicrobial resistance (AMR) happens when microorganisms evolve in response to an 
antimicrobial environment, and these organisms can persist in the environment and human hosts 
long after treatment with antibiotics. Because of use in medical centers and agriculture, 
antibiotics eventually find their way into environmental reservoirs and may cause bacteria in 
these downstream reservoirs to become resistant as well. Research is needed to make evidence-
based decisions on the usage and distribution of antibiotics before we enter a post-antibiotic 
world.
I measured the fitness of various AMR E. coli strains in different environments, including 
medically and ecologically relevant ones such as urine, soil, river water, and sewage. To do this, a 
collection of 29 AMR strains of Escherichia coli bearing a resistance mutation on an isogenic 
background were competed against an isogenic strain in 10 different media. The AMR mutation 
region of the sample population was amplified using PCR and then sequenced using an Illumina 
Miseq. Fitness of the AMR mutant was then analyzed using bioinformatics pipelines. The results 
of this study indicate that the effect of genotype is significant, and the effect of environment and 
genotype*environment was very significant for ciprofloxacin resistant E. coli strains that had 
mutations in the gyrA gene. Importantly, we identified several environments in which resistance 
alleles suffered no cost, suggesting that these mutants may persist for long periods of time.  Data 
on the fitness of AMR pathogens across environments will help to manage the spread of AMR by 
identifying potential environmental reservoirs of resistance. 

Myriam Hoyeck 

The effects of chronic maternal TCDD exposure on neonatal pancreas development 

Diabetes mellitus is a global health issue, with an estimated 592 million adults predicted to have 
diabetes by 2035. As such, understanding the causes of diabetes to reduce its prevalence is of 
upmost importance. Diabetes is a chronic disease associated with hyperglycemia due to 
inadequate insulin production by pancreatic beta cells, which are located in endocrine clusters 
called ‘islets’. The global increase in diabetes prevalence suggests a role for environmental 
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factors, such as pollutant exposure, in diabetes susceptibility. The Bruin lab has shown that 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD, the most toxic dioxin) reduces insulin secretion and 
induces the expression of cytochrome P450 (Cyp)1a enzymes in islets, making TCDD a potential 
environmental risk factor for diabetes. The purpose of this study was to assess the effect of 
maternal TCDD exposure on neonatal pancreatic development and Cyp1a induction. Female 
mice were treated with TCDD (20 ng/kg/d) or corn oil (vehicle) 2x per week prior to pregnancy 
and throughout gestation. Plasma, liver, and pancreas were collected from neonates at birth for 
analysis by ELISA, qPCR, and immunohistochemical staining. Thus far, TCDD has been shown 
to significantly decrease blood glucose levels and increase plasma insulin levels in neonates from 
TCDD-treated dams compared to control dams. Cyp1a1 levels were also significantly elevated in 
both neonatal liver and pancreas from TCDD-treated dams. This preliminary data suggests that 
maternally-absorbed TCDD can reach the fetal pancreas and alter insulin secretion in neonates. 
Whether TCDD affects pancreas development remains to be determined. 

Erin Vanzyl  

The splicing inhibitor isoginkgetin activates the unfolded protein response  

Gene expression involves many regulated steps from the initiation of transcription through to 
translation of the encoded protein. Pre-mRNA splicing is required to remove introns from 
primary transcripts to yield mature mRNAs. The spliceosome is a large ribonucleoprotin 
complex that catalyzes these splicing reactions. This complex assembles in a stepwise manner 
using specific sequences that identify the position of intron and exon boundaries as cues.  
Isoginkgetin (IGG) is a natural anti-neoplastic compound originally isolated from Ginkgo biloba 
trees that inhibits spliceosome assembly prior to complex B formation. Splicing microarray 
analysis of the colon cancer with IGG treated cells suggests that this drug leads to the retention 
of introns and the activation of the unfolded protein response (UPR).  The UPR senses the 
accumulation of misfolded proteins in the endoplasmic reticulum leading to the activation of the 
endoplasmic reticulum kinase (PERK) and a variety of subsequent well-defined downstream 
changes including shut down of global translation. We have confirmed that IGG increases the 
expression of several UPR targets and inhibits the translation of a GFP reporter construct. We 
are currently testing the role of PERK in mediating these effects.  Our results and ongoing work 
will provide important insight into the role of UPR and the outcome of treatments with these 
anti-neoplastic drugs.
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Environmental Health
Session Chair: Dr. Joseph Bennett 

Abstracts: 

Kirsten Smythe  

PAH source characterization surrounding expanding in-situ oil sands operations, 
Cold Lake, Alberta 

The Cold Lake Oil Sands are the only Canadian oil sands operation isolated from refineries, 
upgraders, tailings ponds and that operate exclusively using in-Situ extraction methods. In 
contrast with open-pit mining, in-Situ operations are relatively unexplored in terms of their 
environmental implications or contaminant distribution. Through paleolimnological and 
biological proxy data, this study assesses and characterizes the signal of polycyclic aromatic 
hydrocarbons (PAHs), a contaminant of increasing concern, within the Cold Lake Oil Sands 
region. This research aims to determine if in¬-Situ operations are contributing to significant 
PAH deposition, whether the sources of PAHs can be characterized and how their distribution 
compares to that of open-pit mining areas. 
Analyses were conducted on lake sediments and spruce needles collected from the Cold Lake 
area. Gamma spectrometric assessments of Be7 reveal the regional atmospheric deposition of 
PAHs onto spruce needles and mixing depths of the cored lakes. Accelerated solvent extraction, 
preparative liquid chromatography and gas chromatography mass spectrometry methods were 
applied to sediments and spruce needles to extract and identify the 16 priority PAHs and their 
alkylated analogues at each sampling location.
The oral presentation for which I wish to be considered will illustrate the results compiled to 
date regarding the total PAH concentration and abundance with respect to proximity from in-
Situ oil sands operations. The PAH distribution associated with in-Situ extraction will then be 
compared to that of open-pit mining operations. This research is conducted in the hopes of 
facilitating environmental management and monitoring strategies within these in-Situ regions. 

Lauren Gallant 

Exploring the history of the high Arctic: examining the long-term effects of local 
human activity on remote ponds 

The Thule people were nomadic whalers who processed whales in Arctic ponds, thus introducing 
nutrients into otherwise nutrient-depleted systems. They built their homes out of whale bones, 
which can still be seen today. The objectives of this project are thus to: (1) identify historical sites 
previously home to the Thule people through fluctuations in sterol profiles in pond sediment 
cores, and (2) quantify the nutrient shift associated with the presence of the Thule people. We 
hypothesize that the presence of the Thule people altered the concentration of sterols and 
nutrients. We predict that Thule-influenced ponds will have higher concentrations of sterols 
(such as epicoprostanol) and nutrients relative to reference ponds.
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We collected pond sediment cores from Thule-influenced and reference high Arctic ponds. Pond 
sediments were analyzed for δ15N, an indicator of trophic level and nutrient input: preliminary 
results show an increase in δ15N in the Thule-influenced sites and no change in reference sites.

This project is important for bettering our understanding of how Arctic ponds change in 
response to human activity. We will demonstrate the utility of examining historical archives using 
sterols: although the presence of the Thule people can be identified through their whale bone 
homes, the time of their arrival and departure is unknown; we will use sterols to determine this 
timeline. We will continue to develop this methodology so that it can be used in future studies to 
identify the arrival and departure of both humans and animals, when physical evidence of their 
presence is not available.

Alexandre Salat 

Determining the toxicity of oil sands emissions in dated lake sediment cores 

Commercial production of oil in the Athabasca oil sands, through open pit mining of bitumen, 
has resulted in the introduction of numerous toxic compounds into aquatic environments, 
impacting ecosystem health. An increase in anthropogenic activity has caused a shift in 
polycyclic aromatic hydrocarbons (PAHs) leading to a greater deposition of petrogenic PAHs in 
aquatic environments. PAHs are environmentally persistent as they are insoluble in water, and 
bind to organic particles and sediment. Their persistence in lake sediments can cause increased 
concentrations in aquatic ecosystems, possibly resulting in adverse health effects. Aquatic 
organisms, including amphibians, increased PAH levels result in developmental issues, increased 
mortality, and changes in gene expression in early life stages. The objective of this study is to 
determine if sediment profiles near mining operations in the surface minable area of the 
Athabasca oil sands exhibit toxicity in an amphibian model, Xenopus tropicalis. Exposures to 
PAH extracts from lake sediment cores will be used to determine various morphological 
endpoints of PAH toxicity. Using a different endpoint, the EROD assay, exposed amphibians will 
be further analyzed for PAH toxicity. I predict to find an increase in PAH toxicity in recently 
deposited sediments due to mining activities, compared to sediments deposited before mining 
began. The possibility of determining how mining activities have shifted PAH toxicity provides a 
greater understanding of mining impacts on the environment and local communities health. This 
research may also result in more comprehensive policy which would be better equipped to 
protect the health of the local environment.

Patrick Chen 

The emergence and evolutionary fate of diversity under soft and hard selection 

It is has long been theorized that genetic diversity can be stably maintained in a spatially 
structured environment depending on whether population regulation occurs at the level of the 
local patch (soft selection) or at the level of the total mixed population (hard selection). Direct 
empirical tests of this prediction remain scarce, however, and its robustness to prolonged 
selection on evolutionary time scales remains unclear. Here, we track the emergence and fate of 
diversity in replicate laboratory populations of the opportunistic human pathogen, Pseudomonas 
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aeruginosa, evolving in spatially structured environments composed of patches with or without 
antibiotic selection, with dispersal. We manipulate the scale of population regulation by 
transferring either a fixed number (soft selection) or volume (hard selection) of cells. We find 
that, while resistance evolves readily under both conditions, its long-term fate depends on the 
manner of population regulation.  While both forms of population regulation can lead to 
prolonged coexistence between resistant and sensitive strains, diversity is eventually lost by the 
evolution of broadly adapted resistant strains that pay lower costs of resistance.  Notably, 
coexistence on average persists longer under soft selection than hard selection, consistent with 
the idea that soft selection is more effective at maintaining diversity than hard selection. Our 
results suggest that, in line with theory, the manner of population regulation can impact the 
maintenance of diversity and that the ecological conditions supporting diversity in the short 
term can be readily undermined by evolutionary processes in the long term. 

Michelle-Claire Roy 

Metagenomics sequencing of microbial communities in Peace-Athabasca Delta lakes 
in relation to petrogenic hydrocarbons  

The Peace-Athabasca Delta, located in northeastern Alberta, is the world’s largest inland 
freshwater boreal delta. In addition to its ecological value as a wetland of global significance, the 
delta is culturally significant to First Nations and Métis communities. The delta is formed at the 
confluence of two major rivers: the Peace River, which originates in British Columbia and is 
utilized for hydroelectric generation including the WAC Bennett Dam, and the Athabasca River 
that crosses the Athabasca Oil Sands Region. This valuable ecosystem is enriched in petrogenic 
hydrocarbons derived from bituminous sands, namely the polycyclic aromatic compounds 
(PACs), which originate from natural deposits and mining activities of the oil sands industry. 
Though PACs have been thoroughly studied in lakes of the Peace-Athabasca Delta, the potential 
for bacterial hydrocarbon degradation has yet to be assessed. This research analyzes the 
presence, distribution, and composition of petrogenic hydrocarbons (n-alkanes, polycyclic 
aromatic hydrocarbons) in delta lakes versus non-delta lakes. We will be presenting findings in 
sediments of three delta lakes and three non-delta lakes which show significantly higher alkylated 
PAC concentrations in delta lakes. Microbial communities in both lake systems are highly 
diverse with a large proportion of genes belonging to the class Betaproteobacteria (40-62%). A 
multitude of genes coding for the degradation of PACs have been identified in both delta and 
non-delta lakes, suggesting a high potential for hydrocarbon degradation in both systems. These 
data were obtained with metagenomics sequencing - a novel bottom-up analysis of genes that has 
yet to be applied to freshwater environments such as the Peace-Athabasca Delta . 
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Wildlife & Ecology
Session Chair: Phil Thomas 

Abstracts: 

Calla Raymond 

Value of information analysis for monitoring/action decisions across a landscape: a 
case study of threatened plant protection in Southern Ontario 

Value of information (VOI) analysis has untapped potential to determine when conservation 
managers should act on current information or continue to monitor. However, VOI has had 
limited application in conservation due in part to a lack of demonstration in realistic scenarios, 
where there is often choice in which management units to monitor or manage. Here, we 
demonstrate the use of VOI in assessing sequential management decisions for a rare woodland 
plant across multiple patches in Ontario. We first determine in which situations one should 
survey, and in which situations one should act using current information. We then prioritize 
these actions based on cost effectiveness. Across a realistic range of survey accuracies, 
monitoring was only recommended ~50% of the time. Our results are the first to illustrate the 
application of sequential VOI using real cost and site selection data. Application of our 
methodology can may vastly improve the efficiency of monitoring/acting.

Mary Ann Perron 

Odonata diversity in urban versus natural ponds and the role of wetland plant 
communities 

Urbanization leads to the replacement of natural areas with impervious surfaces, in turn, 
affecting hydrological regimes. Stormwater ponds have been constructed in North American 
cities to mitigate the effects of increased urban runoff by dampening floods and filtering out 
contaminants. However, these ponds may also provide potential habitat for wetland species in 
cities. This study aimed at determining the significance of urban ponds as wildlife habitat 
through analysis of the response of Odonata (dragonflies and damselflies), which are considered 
biological indicators of aquatic and wetland habitats. A total of 41 urban stormwater ponds and 
ten natural wetlands were sampled across the National Capital Region of Ottawa/Gatineau, 
Canada. The average species richness of odonates was similar between urban ponds and natural 
wetlands but was much more variable among the former. In contrast, total adult abundance and 
composition were significantly different. The variation in odonate diversity was explained by 
plant community structure and most significantly linked to the presence of obligate wetland 
plants. Overall, this study highlights the importance of wetland features in cities and points to 
design features of urban ponds that could be implemented to enhance biodiversity and 
ecosystem services.
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Melanie Scallion 

Caterpillar Defence Sounds: Do different signal characteristics convey different 
messages? 

Silk and hawk moth caterpillars (Bombycoidea) are unique among caterpillars for their ability to 
produce sounds as an antipredator defence. These sounds occur in a third of species tested to 
date with four distinct mechanisms: clicking, chirping, whistling and vocalizing. The sounds vary 
in their temporal, spectral, and amplitude characteristics, but the reason for such variation is 
unknown. One possible explanation is the communication  of different functions to predators, 
such as a warning or startling function. We tested this hypothesis by studying how signal 
variation relates to chemical defences, using chemical defence as an indicator of a warning 
function. We used a principle components analysis to determine important sources of variation 
between sounds, and then compared them to chemical levels (predetermined from behavioural 
studies) using phylogenetic generalized least-squares regression to account for species non-
independence. Signal characteristics separated into two main axes accounting for 76% variation 
between sounds: PC1 (“unit shortness”) and PC2 (“frequency axis”). PC1 correlated significantly 
with chemical levels (correlation coefficient -0.621, p<0.05), meaning shorter sounds correlate 
with higher levels of chemical defence. This provides evidence that short sounds, clicks and 
chirps, may function optimally as warning signals, while long sounds do not. We propose instead 
that whistles and vocalizations function to startle predators. While the results suggest that 
variation in sound characteristics may have evolved to convey different messages to predators, 
empirical testing with live predators will be key to further test this hypothesis. 

Shravan Raghu 

Betting on consistent mediocrity: Experimental evolution of constraint evolved 
through bet-hedging in Saccharomyces cerevisiae 

Environmental fluctuations in nature are rarely predictable. Temporal environmental variation is 
characterized by dynamic shifts in fitness peaks. These shifts can be drastic, potentially risking 
extinction, and so organisms must adapt to such changing environments. Bet-hedging is a form 
of risk aversion that reduces a genotype’s variance in fitness across environments. While this 
strategy may result in a lower than expected fitness in a benign environment, it helps guard 
against extinction or low fitness in detrimental environments.  Bet-hedging strategies are difficult 
to observe empirically since they are only adaptive in the long-term and are dependent on 
environmental fluctuations encountered in the past. Using the budding yeast Saccharomyces 
cerevisiae, our experimental study explores the effect of frequency patterns of fluctuating 
environments on the evolution of bet-hedging strategies. We hypothesize that bet-hedging in 
response to rare events can evolve through the evolution of constraint that limits adaptation to 
short-term conditions.  To test this, we evolve a starting pool of yeast strains with a range of 
stressor tolerance levels in different selection lines that vary in the pattern of frequencies of 
stressful (antifungal or osmotic stressor present) environments. We expect different degrees of 
bet-hedging to evolve in response to different frequency patterns. We then compare the duration 
of persistence of these bet-hedging phenotypes when stressful environments are never 
encountered. We predict that the duration of persistence is greater for phenotypes that exhibit a 
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greater degree of bet-hedging. Finally, we also perform a QTL analysis of different bet-hedging 
phenotypes to identify associated genetic loci.

Liam Epp 

Does the biolarvicide Bacillus thuringiensis var. israelensis affect emergent aquatic 
insect community structure in a temperate-wetland ecosystem? (Ottawa, Canada) 

Nuisance mosquito control is an ongoing concern of municipalities because of inherent disease 
risk and general unpleasantness of bug bites when left uncontrolled. The expanse of urban 
centers has led to more intimate interactions of residential areas with previously established 
ecosystems, such as wetlands that serve as habitat for many aquatic insects including Culicidae 
(mosquitoes) and Chironomidae (chironomids). When controlling mosquitoes we consciously 
need to mitigate the risks to biodiversity, such that alternative, highly-selective products are 
more appropriate than broad spectrum chemicals. A biolarvicide, Bacillus thuringiensis var. 
israelensis (Bti) has been reported as highly Culicidae-selective, although the highly abundant 
family, Chironomidae are closely related to Culicidae as dipterans (order Diptera); some species 
have been shown to decline in response to Bti treatment. This study investigates the selective 
efficacy of Bti in the South March Highlands Conservation Forest, Kanata, Ottawa. We observed 
that differences observed in Chironomidae emergence cannot be confidently attributed directly 
to water level or biolarvicidal effects alone. Stochastic emersion patterns of Diptera could 
suggest vulnerabilities of some species that are masked by taxonomic resolution. Alternatively, 
susceptible multivoltine species of Diptera and Culicidae affected by Bti reduced potential 
seasonal emergence. Winter precipitation and spring water levels may provide predictive power 
in anticipating seasonal trends.

Peter Soroye 

Historic exposure to niche limits predicts present-day occupancy and regional 
changes in species richness in bumblebees  

Bumblebee (Bombus) species across North America and Europe are declining in range size and 
abundance across their ranges, linked in part to rapid recent climate change. Niche theory 
predicts that climate shifting further from historical baselines to which species are adapted and 
closer – or beyond – species’ tolerance limits forces individuals to spend less energy on foraging 
and/or reproduction, and more on reducing environmental stress (e.g. through 
thermoregulation). However, it is difficult to test whether this mechanism translates to the 
macro-scale effects to cause declining range sizes and abundances across continents. We develop 
a novel index for calculating species’ exposure to thermal and precipitation limits across their 
ranges, and test whether this exposure relates to probability of species occupancy. We also test 
whether community-average exposure to environmental limits predicts changes in species 
richness. Models including environmental exposure predicted up to 40% and 60% of variation in 
site-specific species occupancy and species richness change respectively. Following predictions, 
present-day site occupancy is lowest in regions where species were historical already very exposed 
to their warm or cold, or wet and dry limits, and regions where species are being pushed towards 
their warm thermal limits, while simultaneously being pushed towards their drier limits, show 
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the lowest probability of occupancy in the present-day, and were most associated with declines in 
species richness. Our results support the hypothesis that bumblebee range declines are caused by 
increasing exposure to environmental limits, and our index provides an exciting way to explore 
this at macroecological scales for diverse taxa.

Molecular Biology 
Session Chair: Dr. David Overy 

Abstracts: 

Thomas Witte 

Using metabolomics to probe somatic incompatibility in the Chestnut blight fungus 

During the normal course of somatic growth among filamentous fungi, hyphal cell fusion or 
‘anastomosis’ between genetically distinct conspecifics can occur.  However, a form of 
programmed cell death will rapidly follow fusion if the two strains are incompatible.  This type of 
reaction is often called ‘heterokaryon incompatibility’ or ‘vegetative incompatibility’ (VI).  VI 
has been shown to restrict transmission of viruses, deleterious plasmids, and parasitic genetic 
elements between strains, limiting their use in biocontrol of fungal disease outbreaks, and 
suggesting that VI can act as an immune system.  Many mysteries surround VI, including 
evolutionary origins of the highly polymorphic loci involved, molecular mechanisms of ‘triggers’ 
eliciting VI, as well as downstream cell signaling of cell death and secondary metabolite synthesis 
post-fusion.  
This study follows a recently completed transcriptome analysis of VI between incompatible 
Cryphonectria parasitica (Chestnut Tree Blight) strains.  A significant fraction of upregulated 
genes during VI were shown to involve the production and regulation of secondary metabolites, 
some with sequence similarity to toxin synthesis genes in other fungi.  We are using mass 
spectrometry to detect and characterize metabolomic changes occurring during VI between 
these same strains over an eight-day time course after co-inoculation.  Consistent with our 
transcriptome analyses, we observe significant metabolomic differences between mixed 
incompatible strains and monocultures. We will discuss our goals of isolating and characterizing 
these potentially novel secondary metabolites.

Jonathan Dench 

How bottlenecks affect the study of fitness landscapes and evolutionary repeatability 

Fitness landscapes provide us with an invaluable framework for predicting evolution and 
inferring evolutionary parameters from empirical data. However, the use of fitness landscapes 
remains limited in part because it is unclear which fitness landscape model best represents 
evolutionary processes. Though microbial experimental evolution allows us to estimate 
evolutionary parameters, confidence in our estimates is reduced because we cannot separate the 
stochasticity in evolutionary response generated by different biological parameters (e.g.mutation 
rate, and fitness landscape topology) from that of lab protocols such as serial passaging. Serial 
passaging is the regular dilution (bottlenecking) of microbial populations into fresh media to 
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allow continued growth. To quantify the impact of serial passaging, we measured the 
repeatability of microbial evolution for a range of serial passaging conditions, fitness landscapes 
and mutation rates. For this, we developed the simulation tool SHAPE (Simulated Haploid 
Asexual Population Evolution) that replicates microbial experimental evolution, while 
controlling many parameters. The results show similar effects of serial passaging regardless of the 
underlying fitness landscape or mutation supply rate. This study provides valuable insight on the 
proportion of evolutionary stochasticity caused by serial passaging. By accounting for the effects 
of serial passaging, we can better estimate evolutionary parameters and thus improve fitness 
landscape models.

Becky Kalinger 

Elucidating the substrate specificities of acyl-lipid thioesterases from diverse plant 
taxa 

Acyl-ACP thioesterase enzymes, which cleave fatty acyl thioester bonds to release free fatty 
acids, contribute to much of the fatty acid diversity in plants. In Arabidopsis thaliana, a family of 
four single hot-dog fold domain, plastid-localized acyl-lipid thioesterases (AtALT1-4) generate 
medium-chain (C6-C14) fatty and β–keto fatty acids as secondary metabolites. These volatile 
products may serve to attract insect pollinators or deter predatory insects. Homologs of 
AtALT1-4 are present in all plant taxa, but are nearly all uncharacterized. Despite high sequence 
identity, AtALT1-4 generate different lipid products, suggesting that ALT homologs in other 
plants also have highly varied activities. We investigated the catalytic diversity of ALT-like 
thioesterases by screening the substrate specificities of ALT homologs from monocots, eudicots, 
a lycophyte, a green microalga, and the ancient gymnosperm Gingko biloba, via expression in 
Escherichia coli. Overall, these enzymes had highly varied substrate preferences compared to one 
another and to AtALT1-4, and could be classified into four catalytic groups comprising members 
from diverse taxa. Group 1 ALTs primarily generated 14:1 β-keto fatty acids, Group 2 ALTs 
produced 6-10 carbon fatty/β-keto fatty acids, Group 3 ALTs predominantly produced 12-14 
carbon fatty acids, and Group 4 ALTs mainly generated 16-carbon fatty acids. Enzymes in each 
group differed significantly in the quantities of lipids and types of minor products they generated 
in E. coli. Medium-chain fatty acids are used to manufacture insecticides, pharmaceuticals, and 
biofuels, and ALT-like proteins are ideal candidates for metabolic engineering to produce specific 
fatty acids in significant quantities.

Liam Hawkins 

Extending the applications of common laboratory equipment: A case study 

Equipment for biological research is expensive and often has extremely narrow use-cases. The 
availability of specific pieces of equipment is thus a limiting factor for small or early-stage labs. 
Here we show that the use cases of common laboratory equipment can be extended with a case 
study involving Western-blot imaging systems. We show that a Western-blot imaging system can 
be used to replace a luminometer, and read arbitrary plate formats for high-throughput 
applications. This can be a cost saving measure as Western-blot imaging systems are common 
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laboratory equipment and could substitute a dedicated luminometer if one is not otherwise 
available. 

Stephanie Mathieu 

Exploring the genetics and mating potential of arbuscular mycorrhizal fungi 

Arbuscular mycorrhizal fungi (AMF) are ubiquitous soil fungi that colonize the roots of vascular 
plants, increasing the plants uptake of essential nutrients. These fungi are classified as ancient 
asexuals, however, recent discoveries from our lab indicate the presence of cryptic mating 
processes in these organisms. Specifically, a conserved region identical to those controlling 
mating in other fungi (MAT-loci) was found in the genome of 27 strains of the model AMF 
Rhizophagus irregularis. The region is composed of two homeodomains and six MAT-loci have 
been defined. Of these 27 strains, 3 harbour two distinct mating types in their mycelium; a 
dikaryon-like structure providing compelling evidence of genetic exchange via anastomosis. My 
project aims to identify the role of these mating types in spore recognition and compatibility, to 
classify morphological and genetic differences based on karyosis and to understand what drives 
the shift to sexual reproduction. Here, I show that AMF strains always exhibit one or two 
mating types, with no evidence of greater karyosis (e.g. tri-tetra or more). I also found that 
spores of dikaryotic strains can contain one of each MAT-locus or a combination of both. 
Furthermore, evidence of recombination between nuclei in dikaryon strains has been found by 
analysing single spores as well as single nuclei, a strong indicator of sexual reproduction. Overall, 
this research provides further stepping stones for understanding the origin of genetic diversity in 
AMF. Such knowledge is crucial to direct the creation of new AMF strains optimized for 
expanded roles as bio-fertilizers.

Graham Colby 

Microbial Responses to Environmental Change 

Climate change is pertinent to the health of Canada’s high Arctic ecosystem and the Indigenous 
peoples who live there, as climate change is warming the Earth at unprecedented rates, notably 
in polar watersheds. Yet, little is known about about the biodiversity present and the underlying 
metabolic processes. Current models predict Arctic temperature and precipitation rising by 8.3°C 
and 40%, respectively, by 2100. The Lake Hazen watershed located in Quttinirpaaq National 
Park, Nunavut is an optimal site to investigate the microbial response to climate change, as it is 
globally the largest Arctic lake by volume, and supports one of the largest stocks of landlocked 
Arctic char, historically harvested by Inuit peoples. Over the past decade the Lake Hazen’s 
glacial coverage has declined, culminating in increased glacial runoff and sedimentation rates, 
transferring an influx of nutrients. Although macroscale warming and wetting in Polar climates 
have been well documented, local microbial responses to these changing conditions are poorly 
understood. Moreover, while metatranscriptomics approaches have recently revealed a rapid 
shift in functional gene composition through modification of mRNA during permafrost thaw, it 
is unclear how microbial communities in Arctic lake sediments will respond to climate change. 
Here we posited that these communities will exhibit functional and structural changes, along a 

� �18



Ottawa-Carleton Institute of Biology 

geochemical and spatial gradients. Our results however, indicate that the microbial community 
both terrestrial and aquatically, remain stable across geochemical gradients. 

Abstracts:

Dominic Demers - Wildlife & Ecology 

Are Osmia bees limited on apple orchards around Ottawa? 

Wild bees contribute immensely to crop production, often more so than domesticated honey 
bees. They appear to have declined recently due to parasites, pesticides, floral resource shortages, 
and limited availability of nesting habitat. Bees that nest in above-ground cavities are particularly 
sensitive to intensive agricultural practices. Cavity-nesting bees in the genus Osmia 
(Megachilidea) are excellent apple pollinators. This study investigated whether Osmia bee 
abundance and diversity differ between orchards and semi-natural sites around Ottawa, Canada. 
Study sites were established at seven conventionally managed apple orchards and eight semi-
natural areas with woody Rosaceae species. Five wooden trap-nests were set at each site. Osmia 
populations were monitored by studying nesting occupancy within these traps. Population size 
metrics included number of nests, brood cells, and surviving cells. Simple t-tests were run to test 
whether Osmia populations differed between the two site types. The total number of Osmia 
nests, number of brood cells constructed, and the number of surviving cells does not significantly 
differ between natural sites and orchards. The mean number of O. lignaria brood cells at natural 
sites (49) was much higher than that of orchards (3.6). Interestingly, O. lignaria were only found 
at one apple orchard. The mean number of O. pumila brood cells does not significantly differ 
between natural sites and orchards. Future directions include testing whether Osmia abundance 
and diversity at a site are predicted by nesting habitat availability, floral resources, and/or orchard 
management practices.

Megan McAuley - Wildlife & Ecology 

How do sunflower pollen mixtures affect survival of queenless microcolonies of 
bumblebees (Bombus impatiens)? 

Pollen is the sole protein source for most bees and the largest component of their larval diets. 
The high pollen requirements of bee larvae may select for a generalist foraging strategy that 
reduces dependency on individual pollen sources. However, some pollens, including those from 
the plant family Asteraceae, appear to be poor diets for generalist bees, possibly owing to 
nutrient deficiencies or the presence of secondary metabolites or digestive barriers that prevent 
nutrient assimilation. Mixing pollens could allow bees to exploit these unfavourable pollens 
while still stabilising larval diet quality, if the different pollen sources help to complement 
nutrient deficiencies and alleviate the effects of toxic secondary metabolites. In my study, I 
examined how the proportion of sunflower (Helianthus annuus, Asteraceae) pollen in the diet of 
captive-reared bumblebees (Bombus impatiens) affects the survival of queenless microcolonies. 
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Bees fed sunflower pollen had significantly shorter lifespans than bees fed broad bean, rapeseed, 
or Cucurbitaceae pollen. However, mixed pollen diets containing 50% sunflower pollen did not 
reduce survival, which suggests that the other pollens were able to compensate for the low 
nutritive quality of the sunflower pollen. Due to agricultural intensification and a loss of 
wildflowers, farmland monocultures (e.g., sunflower crops) can be important floral resources for 
bumblebees. My study suggests that providing alternative floral resources of high nutritive 
quality could help mitigate the potential harmful effects of a monofloral sunflower diet on 
bumblebees. 

Lauren Moretto - Wildlife & Ecology 

A small-scale response of urban bat activity to tree cover 

Bats in urban areas rely on a network of natural habitat patches. To effectively manage natural 
habitat for bats in cities, it is important to know the distance to which bats are most strongly 
affected by impacts to natural habitat, i.e. the 'scale of effect' of natural habitat on bats. The aim 
of this study was to estimate the scale of effect of natural habitat amount on bats in Toronto, 
Canada. Based on previous studies, I predicted that the scale of effect should be between 1 and 
5km. I measured bat activity at 52 sampling sites across the city. I then examined the 
relationships between bat responses and habitat amount measured within each of 19 circular 
landscape scales with radii from 0.025 - 3.5km surrounding each sampling site. Surprisingly, I 
found that the scale of effect of habitat amount on total bat and individual species activity was 
much smaller than predicted, 0.025 - 0.2km. My results suggest that urban land management 
decisions such as addition or removal of natural habitats will influence bats within 0.025 - 0.2km. 

Sophie Potter - Wildlife & Ecology 

With friends like these, who needs enemies? Phenotype-dependent social 
environment choice in the male Trinidadian guppy (Poecilia reticulata) 

In theory, a male may increase his perceived sexual attractiveness by socially associating with 
other males that are less ornamented than himself, but at a potential cost of increased predation 
risk due to the oddity effect. We tested the preference of male guppies from three different 
populations (of varying predation levels) to socially associate with more or less attractive shoal 
mates in the presence or absence of females. Regardless of source population, males showed no 
particular shoal preference when females were present, but preferentially associated with more 
ornamented shoal mates when females were absent. Focal males from a high- and a low-predation 
risk population maintained their preference to associate with more ornamented shoal mates 
when ambient predation risk was perceived low (indicated by the absence of conspecific 
chemical alarm cues). However, in the presence of alarm cues, focal males from the high-
predation population only preferred to shoal with conspecifics phenotypically similar to 
themselves. In doing so, male guppies may minimize their phenotypic oddity relative to shoal 
mates and thus their individual risk of predation. 
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Lisha Tang - Molecular Biology  

Gene expression and selection on yeast branch point sequences for splicing efficiency 

Highly transcribed intron-containing genes (ICGs) are expected to have strong 5’ and 3’ splice 
sites (5’SS and 3’SS), and branchpoint sites (BPS) in order to be spliced efficiently, whereas lowly 
transcribed genes may have either strong or weak splicing signals due to relatively weak selection 
for splicing efficiency. This expectation is strongly substantiated by yeast intron data. Splice 
signal strength at BPS and 3’SS increases with intron length, presumably because long introns are 
more like to have false splice signals than short ones, which necessitates a strong splice signal 
above the background noise. We also report a significant compensatory effect among splice sites. 
When mRNA level is controlled for, a strong splice signal at one splice site (e.g., BPS) is 
negatively associated with splice signals at 5’SS or 3’SS. Thus, for genes with the same mRNA 
abundance and requiring similar splicing efficiency, they can achieve this similar splicing 
efficiency with different combinations of signal strength at BPS, 5’SS and 3SS. 

Abstracts: 

1. Chris Angell - Wildlife & Ecology  

Diet quality and development time both affect male mortality and mating rate, but 
not lifetime mating success, of a short-lived fly in the wild 

Senescence, a decrease in survival and/or reproduction with age, is a widespread dimension of life 
histories. Theory links the evolution of senescence to a reduced strength of selection on old age 
classes due ultimately to extrinsic (i.e. age-independent) mortality. However, most aging research 
has been carried out in the lab, where extrinsic mortality is unnaturally low. The antler fly 
Protopiophila litigata (Diptera: Piophilidae) provides an ideal natural system to study the 
evolutionary ecology of aging, as its short adult life span and high male site fidelity facilitate the 
collection of high quality longitudinal demographic data. To investigate the effect of male 
condition on senescence, antler flies were reared in the lab under four larval diets of decreasing 
quality, then released onto shed moose antlers in the field. High and medium quality diets were 
associated with longer lifespan, but lower mating rate, compared to the low quality diet. In 
addition to its influence on senescence, diet also influenced development time (larvae on low 
quality diets developed more slowly). Nevertheless, substantial variation in development time 
existed within diet treatments, and residual development time explained significant variation in 
senescence. Fast residual development was associated with large body size and long lifespan, but 
lower mating rate and faster senescence than slow developing flies. Contrary to previous 
research, reproductive senescence was not detected. Surprisingly, neither diet nor residual 
development time (nor body size) significantly affected lifetime mating success. These results 
suggest the presence of a plastic, compensatory life-history strategy in low condition males.
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2. Lisa Byrne - Molecular Biology  

How the Central American Seaway and an ancient northern passage affected Flatfish 
diversification  

The Pleuronectiformes, or flatfishes, are an order of fishes containing 14 families and over 800 
species distributed worldwide, with some sister species present in the Atlantic and Pacific 
oceans. While the monophyletic status of all families but the Paralichthyidae has long been 
established, little is known about flatfish diversification both in terms of timing and rate. To 
address these outstanding questions, we assembled the largest molecular data set to date, 
comprising nine genes for > 300 taxa sampled over the entire Pleuronectiformes. With this, we 
conducted a series of analyses both under site-heterogeneous and relaxed molecular clock models 
to (i) assess the ability of these models to resolve the phylogenetic placement of Paralichthyidae, 
(ii) estimate the mode and tempo of the diversification of the flatfish, and (iii) test a vicariance 
hypothesis calibrating the divergence of sister taxa on the closure of the Isthmus of Panama, 
estimated to have taken place between 12-3 million years ago (MYA). Our phylogenetic results 
are consistent with previous molecular studies, based on smaller data sets, and suggest that 
Paralichthyidae are polyphyletic, forming two distinct groups that are more closely related to the 
Pleuronectidae and the Bothidae, respectively. We further show that tropical species diverged 
when the Isthmus of Panama closed, while Northern species diverged more recently. This 
suggests that the diversification of flatfish in this region occurred in two bouts, both of them 
linked to geological events.

3. Amanda Carroll - Molecular Biology 

The Fitness Cost of Plasmid Carriage in Clinical Isolates of Escherichia coli 

Bacterial plasmids are extrachromosomal DNA elements that are commonly found in 
antimicrobial resistant pathogens, but frequently impose a burden (fitness cost) on their hosts 
when the plasmid is not selected for. While it is generally understood that the carriage of 
plasmids is costly and that genetic background of the host can play a role, fewer studies exist on 
the effect of host genetic background on plasmid-related fitness in clinical isolates of E. coli. In 
this study, we transformed six plasmids, five originating from clinical isolates of E. coli, into one 
laboratory and nine clinical strains of E. coli. Transformed strains were competed against their 
plasmid-free ancestors in mixed culture, and relative fitness was measured. The fitness cost of the 
transformed strains was found to be varied, both with respect to a single plasmid on multiple 
backgrounds or with several plasmids in a single genotype, and we found a significant interaction 
between plasmid and host genotype in determining fitness costs using a two-way uneven 
ANOVA (F = 13.62, p << 0.5). A subset of the transformed strains with decreased fitness, three 
genetically diverse isolates containing the plasmid pGZ37, were serially passaged in non-selective 
media for approximately 100 generations and competition assays were complete on these evolved 
populations in order to observe changes in fitness costs over time. The relative fitness of these 
evolved strains will be determined using a competition assay, and populations with improved 
fitness will be sequenced to determine the presence and identity of any compensatory mutations. 
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4. Anand Chopra - Molecular Biology  

Differential calcium-dependent regulation of Nrf1 isoforms 

Elucidating the mechanisms of cellular response to various stressors is crucial for therapeutic 
design. Cellular responses occur through upregulation of genes encoding enzymes with 
cytoprotective functions, via enhancers elements. The Antioxidant Response Element (ARE) is 
one which is under the control of three cap’n’collar” basic-leucine zipper transcription factors; 
nuclear factor erythroid 2 like 1 (Nrf1 or NFE2L1), Nrf2, and Nrf3. We examined the post-
translational regulation of Nrf1, which binds to AREs upstream of genes involved in response to 
oxidative stress, endoplasmic reticulum (ER) stress, xenobiotic stress, and inflammation. The 
Nrf1-ARE pathway displays complex regulation due to the presence of multiple Nrf1 isoforms 
with antagonistic functions. p120Nrf1 is an inactive, glycosylated, ER bound isoform. 
Deglycosylation and release from the ER generates p95Nrf1, an activator of ARE-mediated gene 
expression. Finally, p65Nr1f is a truncated isoform, displaying dominant negative inhibition of 
ARE activation. The level of p65Nrf1 directly controls expression of ARE-target genes, however 
the regulation of p65Nrf1 remains elusive, except for known downregulation in hypoxic 
conditions. Through immunoblotting and luciferase reporter assays, we demonstrated that the 
activity of calpains, a family of calcium-dependent cysteine proteases, negatively regulate 
p65Nrf1 levels exclusively, as calpain inhibition results in stabilization of this isoform which 
corresponded to decreased ARE activation. Interestingly, we revealed p120Nr1f and p95Nrf1 
accumulate with increasing calcium levels, suggesting Nrf1 isoforms are differentially regulated 
by multiple calcium-dependent signaling pathways. This research provides further insight into 
the Nrf1-ARE pathway, revealing novel aspects of Nrf1 regulation.

5. Simon English - Molecular Biology 

The functional role of microRNAs in the anoxia tolerant northern crayfish, 
Orconectes virilis 

A natural model of prolonged anoxia tolerance is the northern crayfish (Orconectes virilis), that 
can be faced with year-round hypoxic or anoxic stresses in its warm stagnant summer waters or 
its cold, ice-locked winter waters. To examine a potential molecular mechanism underlying 
anoxia-resistance, we performed qRT-PCR to quantify an array of 78 miRNAs in crayfish 
hepatopancreas and tail muscle samples from normoxic, acute 2-hr anoxia, and chronic 20-hr 
anoxia exposures. Differential tissue-specific responses to anoxia were observed between 
hepatopancreas and muscle, suggesting that resources are directed to preserve crucial organ 
functions. In hepatopancreas, 21 miRNAs were significantly downregulated in response to acute 
anoxia, and 9 were downregulated during chronic anoxia. Muscle showed a lesser response with 
only 1 miRNA being downregulated and 1 miRNA upregulated under acute anoxia and 2 being 
upregulated under chronic anoxia. Bioinformatic miRNA target enrichment analysis predicted 
that the miRNAs downregulated in anoxic hepatopancreas targeted hippo-signaling, suggesting 
that cell proliferation and apoptotic signaling is highly regulated in this liver-like organ during 
anoxia. Most compelling, miR-125-5p and miR-190-5p, both anoxia-downregulated in 
hepatopancreas, are known to target HIF1α, a transcription factor that is well-known to mediate 
responses to oxygen limitation in animals, suggesting a comparable role in crayfish anoxia 
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tolerance. Studying the cytoprotective mechanisms in place to protect against the challenges 
associated with surviving in oxygen-poor environments is critical to elucidating miRNAs’ vast 
and substantial role in the regulation of metabolism in aquatic invertebrates under stress.

6. Adina Gotzmann - Molecular Biology 

Glucose-dependent regulation of metabolic gene expression in liver and muscle of 
North pacific Spiny Dogfish (Squalus suckelyi) 

The North Pacific Spiny Dogfish (Squalus suckleyi) reside within a unique phylogenetic position 
that allow them to represent a relatively well-studied model for metabolic research of primitive 
elasmobranches. A previous study examined the regulation of glucose transporter (glut-1 & 
glut-4) to provide insight towards the glucose intolerance debate in ancient elasmobranches 
under manipulated glucose dependent metabolic challenges. (Deck, 2016) This present study 
aims to investigate the contributing metabolic pathways on a gene expression level to maintain 
glucose homeostasis to three glucose dependent metabolic challenges in the spiny dogfish (S. 
suckleyi) Although the mRNA abundance changes in the treatments had no statistical 
significance in regulation responses, the general trends observed support our expectations 
regarding the potential ketone body preference over fatty acids during the post-fed state. 
Additionally, the polarizing effects of glucose levels via hyperglycemia and insulin injection 
display expected general trends which indicate potential lipid contributions via gluconeogenesis 
and ketogenesis. However, necessary examinations of carbohydrate metabolic pathways (ie. 
glycolysis and gluconeogenesis) will further enhance the metabolic phenotype framework.

7. Braydon Hall - Human Health  

Mining Indigenous Knowledge and modern science simultaneously: A novel approach 
for linking human knowledge with pharmacological, toxicological and phytochemical 

data. 

Diabetes is a global health concern and a heavy burden on individuals and health care systems. 
Indigenous populations are particularly affected yet possess key knowledge in Traditional 
Medicine and local intervention strategies. Since 2003, we interviewed about 150 Cree Elders of 
Eeyou Istchee (Eastern James Bay area of Northern Quebec) and identified 17 Boreal forest 
medicinal plants species used traditionally against diabetes symptoms. A comprehensive data set 
was accumulated on these 17 plants that comprises not only Cree uses related to 15 diabetes 
symptoms, but also detailed pharmacological assessment using 55 cell-based and cell-free 
bioassays determining primary (susceptible to lead to blood glucose reductions) and secondary 
(including antioxidant, anti-inflammatory and diabetes complications) antidiabetic potential, as 
well as 14 toxicological bioassays (notably, cytochrome P450 assessments). The database also 
incorporates 465 unique chemical signals identified by HPLC-MS QTOF to circumscribe both 
common and novel secondary metabolites within these plants as well as biologically active 
compounds. Using multivariate analysis techniques to explore this data, preliminary results have 
identified clear trends that show distinct associations between the plant metabolomes and 
specific sets of the pharmacological data, with greater similarity among the plant parts tested 
than among plant families. With further development, this approach may prove useful to 
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determine optimal treatment strategies or combinations of plants or their compounds for 
helping Cree diabetics manage their glycemic control in a culturally relevant manner. We can also 
eventually apply this approach to explore connections behind other diseases and the use of 
traditional medicine in other communities.

8. Mustafa Hamid - Molecular Biology 

Time course analysis of endoskeletal disc and blood vessel remodeling during 
zebrafish pectoral fin development.  

The adult zebrafish pectoral fin is comprised of endochondral and dermal bone, forming the 
proximal/distal radials and the fin rays, respectively. The transgenic Tg(fli1a:eGFP) line can drive 
eGFP expression in blood vessels during embryogenesis. In addition, eGFP is expressed in the 
pectoral endoskeletal disc (ED) but absent in distal posterior chondrocytes. An enhancer within 
the mouse Hoxa11 intron, m-Inta11 that drives reporter expression in a subpopulation of hoxa13/
hoxd13a-expressing cells in the larval pectoral fin has recently been identified. Beginning at 52hpf, 
the activity of m-Inta11 correlates with the absence of fli1a reporter expression in the distal 
posterior ED. This complementary expression pattern persists throughout juvenile development, 
and together delineates the distal boundaries of the ED. Using a transgenic approach, we wish to 
understand the dynamics of fli1a- and m-Inta11-positive cells during pectoral fin development. 
During late larval development (Day 20-26), we report that brighter fli1a-expressing cells distal to 
the anterior ED give rise to distal radials, and m-Inta11-expressing cells condense within the 
presumptive fin rays. This process is paralleled by extensive blood vessel remodeling in the fin 
rays. The origin of these cells and their contributions to adult structures could elucidate ED 
reorganization and vascular remodeling during pectoral fin development.

9. Bryn Hazlett - Molecular Biology 

The effect of epistatic interactions on antimicrobial resistances in E. coli 

The emergence of antimicrobial resistance has become one of the largest threats to human 
health and has put a serious strain on our healthcare system. Although it is assumed that bacteria 
with resistance mutations will endure a fitness cost for having those mutations, resistance can 
persist for months or even years in the absence of antibiotics. This is likely because epistasis 
allows mutations to endure different fitness costs depending on genetic background. A mutation 
can be costly on some genetic backgrounds but cost-free on others, which could result in a 
mutation persisting indefinitely. The objective of my research project is to investigate the effects 
of genotype on the fitness of antimicrobial resistance mutations. I will achieve this by using Hfr 
cells to transfer known mutations from laboratory E. coli strains into the Keio collection which 
are strains of E. coli that have knock-outs for every non-essential gene with a kanamycin-
resistant cassette in its place. I will then use the colony sizes of the double-mutant strains as a 
proxy for fitness. This data will allow for a better understanding of the costs associated with 
antimicrobial resistance and should help guide public health approaches to control resistance 
once it has arisen.
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10. Lauren Hepburn - Environmental Health  

The effects of biodiversity and natural environment on human happiness 

Protecting the environment is not just beneficial to other species, but also provides ecosystem 
services to humans. Exposure to nature has a positive effect on people’s happiness. This project 
focused on how the natural environment in city neighbourhoods influences subjective well-being 
of residents. We measured subjective well-being by surveying residents of Ottawa about their 
overall life satisfaction and their thoughts and feelings of the environment surrounding their 
homes. The survey sites coincided with bird point count sites from the Ottawa Bird Count. Our 
natural environmental predictor variables included bird diversity, tree canopy coverage, and 
distance to major water bodies. We found no significant association between a participant’s 
overall life satisfaction and the nature measures we used. However, neighbourhood satisfaction 
was positively related to bird species richness. In addition, satisfaction with the natural 
environment of a neighbourhood increased with bird species richness and tree coverage. Ratings 
of the quality of local nature increased with higher bird species richness and tree coverage, and 
nearness to water. The quality of nature was rated as more important to those participants who 
chose to live in neighbourhoods with high tree coverage close to water.  Our results create a 
compelling argument for city planners to maintain biodiversity and natural habitat.

11. Harry Hitsman - Wildlife & Ecology  

Adaptation to latitude: trends in turion phenology and offspring size and number 
trade-offs in the greater duckweed Spirodela polyrhiza 

Latitudinal gradients provide a convenient means for studying adaptation to different 
environments. At high latitudes, growing season of plants is terminated by the onset of winter as 
opposed to southern latitudes, where dry conditions limit growth. The greater duckweed 
(Spirodela polyrhiza) shows phenotypic plasticity in the production of dormant buds known as 
turions. At northern latitudes, turions are produced in response to falling temperatures, allowing 
S. polyrhiza to over-winter. Since cold winters do not occur at more southern latitudes, turions 
may be produced in response to other environmental conditions here. I hypothesize that turion 
are produced in northern populations to survive winter, while in southern populations they are 
produced to survive desiccation of water bodies associated with dry conditions. This predicts 
that turion production is triggered by cold temperatures in northern populations and warm 
temperatures in southern populations. Another factor that differs with latitude is environmental 
variability, with northern climates tending to be more variable. Some research suggests that 
increased allocation to offspring number and not size is favoured in variable environments and 
some plant species produce more, smaller seeds at northern latitudes. I predict more, smaller 
offspring are produced by northern populations. S. polyrhiza was collected along a latitudinal 
gradient ranging from Ontario to Florida. The first prediction will be tested on a thermogradient 
with a temperature range of 12°C-32°C with turion production measured at each temperature for 
each population. The size and number of offspring produced by individuals of each population 
will be measured at two temperatures (20°C and 25°C).  
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12. Matthew Hoekstra - Molecular Biology 

Development of Enzyme Activity and Inhibitor Assays for KDM5/JARID1 Lysine-
Specific Histone Demethylases.  

The KDM5/JARID1 family of lysine-specific histone demethylases are both Î±-ketoglutarate and 
Fe(II)-dependent. They facilitate the removal of tri- and dimethyl groups from lysine 4 in histone 
H3. These KDM5 histone demethylases are characterized by their DNA-binding ARID domain 
and Jumonji catalytic domains. Removing site-specific lysine methylation modifications on 
histone tail proteins enables accessibility of local genes for active transcription. These specific 
post-translational modifications have a direct impact on cancer progression and tumorigenesis. 
As a result, there is paramount interest in inhibiting the KDM5 enzymes as a potential 
therapeutic option. Potential inhibitors for these enzymes can be illuminated by examining the 
binding interaction between KDM5 enzymes and histone proteins. Therefore, techniques that 
facilitate the study of KDM5 binding and enzymatic activity are essential for investigating 
potential protein inhibitor effects, yet they are currently limited. The increase in demand for 
these inhibitors is further derived from the high prevalence of KDM5 implication in disease. By 
analyzing a panel of mutated peptide libraries whose sequences are similar to that of the H3K4 
sequence, the resultant binding event and activity of a protein can be quantified. Furthermore, 
successful KDM5 enzyme inhibitors can be studied using a combination of peptide array 
technology and biochemical techniques and assays. Our data highlights potential amino acid 
sequences which interact strongly with the KDM5 enzyme. 

13. Joshua Ivare - Human Health  

Characterization of Zebrafish Mutants to Model Human Genetic Defects in the 
LRRC56 Gene 

Motile cilia function by moving extracellular fluid in the body. At the embryonic node, they 
generate a nodal flow which is used to determine the left-right positioning of organs in the 
embryo, while in respiratory epithelial cells, they are responsible for muco-ciliary clearance. In 
humans, defects of motile cilia are characterized by respiratory infections and in some cases, 
congenital heart disease and laterality defects. Recently, human fetuses with a homozygous 
missense variant of the LRRC56 gene showed mirror image placement of internal organs coupled 
with complex cardiac anomalies. Previously, a homolog of vertebrate LRRC56 was shown to be 
necessary for the cytoplasmic maturation of the outer dynein arm component of cilia in algae. To 
verify that the observed phenotypes of the human fetuses are due to the LRRC56 variant, we 
attempted to knockout lrrc56 in zebrafish. We hypothesize that if the LRRC56 mutation is 
responsible for the observed phenotypes in these human fetuses, a knockout of zebrafish lrrc56 
might produce in zebrafish similar phenotypes to those observed in the mutant human fetuses. 
Using the CRISPR-Cas9 genome editing technology on zebrafish embryos, we have created 
homozygous lrrc56 mutants with a premature stop codon inducing 4 base-pair (bp) deletion. We 
will now analyze the phenotypes of lrrc56-/- mutants to see if they recapitulate phenotypes 
observed in the human fetuses.
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14. Mais Jubouri - Molecular Biology 

Diet-induced hyperglycemia regulates the hepatic miRNAome in glucose-intolerant 
rainbow trout (Oncorhynchus mykiss)  

Rainbow trout (Oncorhynchus mykiss) is a carnivorous fish whose diet consists mostly of 
proteins and fat. A carbohydrate-rich diet (>20%) results in a prolonged hyperglycemia, which 
has led to the description of this species as “glucose-intolerant”. There is growing evidence that 
hepatic miRNAs, small non-protein coding RNA sequences of about 22 nucleotides, have 
regulatory roles in glucose metabolism and are linked to metabolic disease characterized by 
hyperglycemia in mammals. The main goal of this study is to characterize differentially regulated 
hepatic miRNAs in diet-induced hyperglycemic rainbow trout. This will allow to firstly identify 
the evolutionary conservation of glucose responsive miRNAs and secondly to identify candidate 
miRNAs for future modulation experiments in vitro. Drosha, a rate-limiting miRNA biogenesis 
factor, mRNA abundance revealed a possible involvement of the miRNA pathway in hepatic 
response to a hyperglycemic diet. miRNA-next generation sequencing (NGS) data were obtained 
to profile changes in the hepatic miRNAome. Comparative analysis with miRNA expression 
profiles in other species revealed conserved miRNAs, whose expression pattern was re-analyzed 
using real-time RT-PCR. Of the profiled miRNAs, the abundance of miRNA-200a revealed a 
similar expression compared to NGS data. In silico 3’UTR prediction analysis revealed specific 
mRNAs with roles in glucose metabolism, which will be quantified by real-time RT-PCR to 
correlate miRNAs and targeted mRNAs abundance. 

15. Cleoniki Kesidis - Wildlife & Ecology  

Allopolyploidy formation rates and fertility recovery 

Polyploidy or whole genome duplication is now understood to be common in the evolutionary 
history of life on Earth. Despite this, the rate of polyploid formation, their probability of 
establishment and the consequences of polyploidization are not well understood. When 
Ethiopian mustard is crossed with the Canadian weed wild mustard, several types of hybrid 
polyploids (allopolyploids) form. They can arise immediately in one-step following hybridization 
and in two-steps from the seed of homoploid hybrids. Here we examined the rate at which these 
two types of polyploids form, qualified their initial fertility and compared their morphology with 
autopolyploids, plants that have undergone genome duplication but not hybridization. 
Preliminary results show that both types of polyploids are able to produce viable offspring, and 
many of those offspring have high  pollen viability and seed set. The morphology of the 
allopolyploids appears to be consequences of hybridity rather than of polyploidization because  
autopolyploids closely resemble their progenitors. Both one step and two step allopolyploids 
resembled their maternal parent more closely, and this resemblance increased over generations. 
This research suggests that polyploidization may occur frequently between these species, if they 
came into contact in natural environments and that these polyploids may be able to establish 
populations. Competition or common garden experiments could help determine the probability 
that polyploids could establish under natural conditions, and genomic research would help reveal 
how the two parental genomes interact and may indicate the basis of their relative contributions 
to morphology. 
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16. Daniel Klein - Molecular Biology 

Determining the direct and downstream targets of MYB-type transcription factors 
AtMYB53, AtMYB92, and AtMYB93 involved in suberin biosynthesis 

Suberin is a glycerol-based heteropolymer that is deposited in the inner face of the plant cell wall 
to act as a physical barrier to gas, water, and solute transport. Aliphatic suberin is composed of 
long-chain and very-long-chain (16-24 C) α,ω-dicarboxylic acids and ω-hydroxy fatty acids, mid-
chain oxygenated fatty acids, unsubstituted fatty acids, and primary fatty alcohols. Commonly 
deposited in the endodermis, hypodermis, and peridermis of roots, suberin also accumulates in 
stem periderms, seed coats, and wounded tissues. The regulation of suberin deposition are 
known to rely on the expression of the related transcription factors AtMYB92, AtMYB93, and 
AtMYB53; however the exact nature of their transcriptional targets, or the mechanism by which 
they affect the accumulation of the suberin polymer are not clear. Furthermore, many steps of 
the suberin biosynthetic pathway, such as suberin monomer transporters, remain 
uncharacterized. Using two independent alleles for triple knockout MYB (TKO) mutants 
(myb53-1/myb92-1/myb93-1 and myb53-2/myb92-1/myb93-1) aliphatic suberin was shown to be 
reduced by 72% in these mutants compared to wild-type in 2-week old Arabidopsis thaliana 
roots. By RNA-Seq analysis using the Illumina NextSeq500 platform, these TKO mutants were 
compared to wild-type for differential gene expression analysis in 2 week-old roots. Using the 
same methods, differential gene expression analysis was also characterized in a β-estradiol 
steroid-inducible AtMYB53 overexpression line (TRANSPLANTA) relative to a DMSO control. 
By comparing the results from the loss-of-function mutants and the over-expression line, novel 
downstream gene targets for suberin regulation by MYB-type transcription factors and other 
suberin-related genes are identified. 

17. Nome Lavoie- Environmental Health  

Hg reduction in a Heliobacteria isolated in a rice paddy 

Mercury (Hg) is a widespread contaminant that readily bioaccumulates in plant and animal tissue 
as the neurotoxic form methylmercury (MeHg). MeHg accumulation in rice has become a global 
food safety issue because rice is the staple food for over half of the world’s population. Rice 
paddies are often flooded, creating hot spots for methylmercury production driven by the 
activity of certain anaerobic microorganisms. The bioavailability of the Hg substrate for 
methylation is controlled by Hg redox cycling, which determines the fraction of total Hg present 
as dissolved HgII or the highly mobile Hg0. Currently, the contribution of anaerobic microbes 
to such processes remains poorly understood. Anoxygenic phototrophic bacteria are essential to 
rice paddy ecosystem functions. With the recent finding that certain anoxygenic phototrophic 
bacteria participate in HgII reduction to Hg0, it is important to address how such groups can 
influence Hg’s fate in paddy soil environments. Building on previous work by our research team 
with the thermophilic Heliobacterium modesticaldum Ice1, here we investigate the ability of 
Heliobacillus mobilis a mesophilic strain isolated from rice paddies, to catalyze HgII reduction. 
We tested how diverse electron donors of varying redox potentials altered HgII reduction by H. 
mobilis during phototrophic growth. Considering the ecological importance of Heliobacteria in 
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rice paddies, anaerobic Hg reductive pathways could be an important factor influencing Hg 
bioavailability for Hg methylation in anoxic systems. 

18. Tiah Lee - Human Health  

The comparison of four different Achillea millefolium plant parts from a 
pharmacological and metabolomic perspective. 

Achillea millefolium, also known as Yarrow, is a flowering plant in the family Asteraceae. The 
species possess biologically active compounds with known anxiolytic, gastroprotective, and anti-
inflammatory properties. It has been used medicinally by Indigenous peoples, and 
ethnobotanical data reveals selection of distinct plant parts (roots, leaves, flowers and stems) for 
specific treatments. However, their chemistry has not been compared. In this study, extracts of 
Yarrow root, leaf, stem and flower were evaluated for inhibitory effects on fatty acid amide 
hydrolase (FAAH) and lipopolysaccharide-induced interleukin 8 (IL8) production, and candidate 
bioactive compounds were quantified and compared across the four structural parts. In addition, 
mass spectrometry-based metabolomics was used to investigate phytochemical differences of 
root, leaf, stem and flower samples collected throughout the growing season. Multivariate 
statistical analysis of the metabolomics dataset showed separation between the plant parts, and 
metabolites selectively detected in each individual plant part were putatively identified. 
Supporting ethnobotanical reports of medicinal properties, the four structural parts of A. 
millefolium showed distinct pharmacological and chemical profiles, with flowers and roots 
presenting stronger bioactivity.

19. Zephanie Lung - Molecular Biology 

DNA Damage and Repair Mechanisms in the wood frog, Rana sylvatica 

Cell cycle control has been shown to be suppressed in order to regulate metabolic rate 
depression in response to stresses such as freezing, anoxia, or dehydration. This suppression can 
affect many cell division and growth processes, including DNA replication and DNA repair 
mechanisms. Certain proteins and substrates that are involved in Double Stranded Break (DBS) 
repair also regulate cell cycle control and transcription. The DNA repair mechanisms acting in 
the wood frogs, Rana sylvatica, in response environmental stresses have not previously been 
characterized. This study of DNA double stranded break repair provides new information on 
how the genome is maintained when frogs experience extreme stress conditions. The focus of 
this project is to analyze proteins involved in DBS repair in R. sylvatica in response to freezing or 
anoxia, and recovery from these conditions. Using Western Blots, the expression and relative 
levels of the main proteins involved in DNA repair by non-homologous end joining (NHEJ) and 
homologous recombination (HR) in double stranded break repair are being analyzed and 
quantified.
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20. Erin MacFarlane - Human Health  

Investigating the impact of TCDD exposure on human beta cell development in vitro  

Diabetes is a metabolic disorder characterized by poor blood glucose regulation as a result of the 
loss and dysfunction of insulin-secreting pancreatic beta cells. During pancreatic development, 
the formation of healthy and functional beta cells is critical for insulin production, and thus 
blood glucose regulation after birth. I hypothesize that biochemical disturbances in the 
environment of the developing fetus result in irreversible beta cell loss and/or dysfunction. 
Furthermore, I predict that persistent organic pollutants (POPs) in the environment provide an 
avenue for cellular damage during development as a result of the induction of cytochrome P450 
(CYP) enzymes via the aryl hydrocarbon receptor (AhR) pathway. POPs are known to 
accumulate in adipose tissue, however work in the Bruin lab suggests that the pancreas acts as a 
reservoir for these lipophilic compounds. The goal of my research is to study the effects of 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), a potent POP and ligand for AhR, on human beta 
cell development. First, I will determine if CYP1A1 induction occurs in adult beta cell lines to 
inform of whether the AhR machinery is present within beta cells themselves. If so, I will further 
investigate if TCDD elicits damage to beta cells via toxic by-products of Cyp1a1 metabolism. 
Second, I will differentiate human embryonic stem cells toward a beta cell identity using a 7-
stage protocol that mimics the critical fate decisions driving human pancreas development. 
Throughout the differentiation I will treat the cells with TCDD and quantify CYP1A1 
induction, as well as changes in cellular differentiation and viability.

21. Nimrat Manes - Molecular Biology 

Identification of potential Arabidopsis thaliana receptors involved in perception of 
Fusarium graminearum infection 

Arabidopsis thaliana perceives the presence of a microbes via its transmembrane localised 
pattern recognition receptors (PRRs). PRRs recognize evolutionary conserved regions of a 
protein present on the microbes, referred to as microbe associated molecular patterns or 
MAMPs. Perception of microbes leads to activation of defense responses (called basal immunity) 
that involves at cellular levels:: the activation of ROS (reactive oxygen species), activation of 
MAPK (mitogen-activated protein kinase) cascades, and induction of defense related genes such 
as FRK1, WRKY53 and PHI-1. Widely characterised PRRs have been studied in context to 
bacterial pathogens but very little is known about fungal associated PRRs. Here in this study, a 
high throughput screen using GFP-labelled Fusarium graminearum has revealed potential PRRs 
which are involved in reducing infection caused from by the harmful cereal crop pathogen 
responsible for diseases such as Fusarium Head Blight (FHB).   
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22. Jessica Mattice - Molecular Biology 

Examining the Regulation of Glutathione Reductase in Response to Ischemic Stress 
in the Dehydration-tolerant African Clawed Frog, Xenopus laevis 

The African clawed frog (Xenopus laevis) endures the loss of nearly 40% of its total body water 
when exposed to prolonged desiccation. One consequence is tissue ischemia due to impaired 
circulation and increased reactive oxygen species (ROS) generation that can injure cells. 
Glutathione reductase (GR) regulates the ratio of oxidized (GSSG) and reduced (GSH) 
glutathione to ensure continuous supply of GSH for ROS detoxification. This study purified and 
analyzed GR from liver of dehydrated versus control X. laevis. Liver GR from dehydrated and 
control frogs showed a similar substrate affinity for GSSG; however, under physiological 
conditions (that include 55 mM urea in dehydrated frogs), GR from dehydrated animals had a 
significantly greater GSSG affinity than control. Activity of the control enzyme was also much 
more sensitive to high urea than the dehydrated enzyme. Immunoblotting revealed reduced 
threonine-phosphorylation of the dehydrated GR form compared with control. Incubation 
studies stimulating endogenous protein kinases produced a more phosphorylated form of GR 
with decreased GSSG affinity under conditions similar to physiological. Oppositely, stimulation 
of endogenous protein phosphatases produced a less phosphorylated enzyme with greater GSSG 
affinity. These results suggest that frog GR is regulated by post-translational modifications in 
response to dehydration stress.

23. Hebah Mejbel - Environmental Health  

Validating the use of sedimentary DNA as a proxy for cyanobacterial dynamics in 
lakes 

The increasing intensity of cyanobacterial blooms in lakes worldwide poses a serious threat to 
human and ecosystem health. Both warmer temperatures and eutrophication contribute to these 
blooms, but the relative impact of climate change and nutrient loading remains unclear due to a 
lack of long-term records. The analysis of lake sediments can help address such questions. This 
study will analyze sediment DNA extracted from selected lakes at ELA, where various 
anthropogenic drivers have been manipulated and phytoplankton changes tracked over the past 
40 years. We aim first to determine whether sediment cyanobacterial abundance, determined 
through quantity of cyanobacterial 16s rRNA genes (ddPCR), is correlated with surface water 
records of abundance and whether selected taxa-specific gene copy numbers in sediment track 
the surface water record. Secondly, we will reconstruct diversity patterns in cyanobacteria using 
high-throughput sequencing of the 16s rRNA gene and compare these with diversity patterns 
from the surface water phytoplankton records. The analysis will help determine whether the 
degradation of cyanobacterial DNA in sediment differs between major taxonomic groups (e.g. 
Nostocales vs. Chroococcales). Both ddPCR and HTS approaches can collectively help validate 
the use of sedDNA to reconstruct cyanobacterial dynamics far back through time. Finally, the 
results from the ELA lakes will be used to test the relative impacts of climate change and 
eutrophication on lakes.
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24. Mary Gwen Miltenburg - Molecular Biology 

Identification of candidate Fusarium graminearum effectors during infection of 
Arabidopsis thaliana using biotin identification (BioID) 

Fusarium graminearum is a fungal pathogen that causes Fusarium head blight (FHB) in wheat, 
barley, and other cereal crops.  Infection results in the buildup of the mycotoxin deoxynivalenol 
(DON), making the grain unfit for livestock feed and human consumption.  To develop new ways 
of combatting FHB, it is necessary to improve our understanding of plant-pathogen interactions.  
This includes identifying potential effector proteins that are associated with infection.
The aim of this project is to use a technique known as proximity-dependant biotin identification 
(BioID) to identify potential Fusarium effector proteins that are present in Arabidopsis seedlings 
during infection.  BioID is a technique that can be used to identify proximal proteins and 
potential interactions.  It uses a promiscuous biotin ligase (BirA) localized to the cytoplasm or 
membrane, which biotinylates proximal proteins that can then be isolated by affinity purification 
and mass spectrometry.
Preliminary results confirm that BirA promiscuously biotinylates proteins in Arabidopsis 
seedlings grown in liquid media supplemented with exogenous biotin.  Initial mass spectrometry 
hits have revealed two enriched Fusarium proteins, one enriched Arabidopsis protein, and one 
depleted Arabidopsis protein.  Further analysis will be performed at different infection 
timepoints to identify other enriched proteins.  Once potential Fusarium effectors have been 
identified, their function and role in infection will be investigated and confirmed.

25.  Kim Mitchell - Molecular Biology 

Effect of Secretogranin-II knockout on Pheromone Perception and Reproduction in 
zebrafish Danio rerio 

The neuropeptide secretoneurin (SN), derived from precursor protein secretogranin-II (SgII) 
stimulates luteinizing hormone (LH) release from goldfish and mouse pituitary. Recent studies in 
our lab have found decreased spawning success and courtship behaviours in SgII(a+b) knockout 
(SgII-KO) zebrafish, possibly due to altered LH release as LH controls gonadal sex steroids and 
pheromone production. This study examines whether SgII-KO zebrafish have reduced 
reproductive success through altered pheromonal status. The perception of several sex 
pheromones was compared between wild type (WT) and SgII-KO male zebrafish (N=24). The 
treatments were administered into one compartment of the tank and the fish locations pre-and 
post- injection were recorded then the amount of time spent in each tank compartment was 
calculated. No significant differences were observed between SgII-KO and WT fish for any 
treatment. To determine whether pheromones in spawning water effect spawning success and 
courtship behaviours, pairwise crosses were compared by breeding the fish in water where WT 
zebrafish had previously spawned vs. system water (n=12). Preliminary results show an increase in 
spawning success of SgII(a+b)-KO within line crosses in spawning water although further tests 
need to be conducted. It is possible that SgII-KO has a sex specific effect on pheromone 
production in females. Future studies will focus on measuring prostaglandin F2 alpha, a post-
ovulatory sex pheromone, in spawning water. Given that SgII and SN are conserved in evolution, 
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understanding the role of SgII in fish reproduction may also contribute to our understanding of 
neuroendocrine control mechanisms in other vertebrate species.

26. Riley Morris - Wildlife & Ecology  

Phenotypic variation and its fitness consequences in the duckweed, Spirodela 
polyrhiza 

Organisms must be able to adapt in order to persist in dynamic and unstable environments. The 
timing of both winter freeze-up and spring thaws are unpredictable, and under these variable 
environments clonal populations of Spirodela polyrhiza (greater duckweed) provide an excellent 
case study of phenotypic diversification as a risk aversion strategy. Previous research on this 
species has demonstrated that potential diversification bet hedging in the phenology of the 
production of turions—the quiescent overwintering structure that rests at the sediment surface
—in the fall is generated by birth order within clones. However, after spring ice melt, the water’s 
surface is completely clear of plant life; turions therefore race to reactivate and colonize the 
surface, and the timing of turion reactivation could thus also have profound fitness 
consequences. In this study, we hypothesize that variance in the phenology of turion reactivation 
in the spring is influenced by fall phenology and temperature, in addition to the birth order of 
turions. We present the results of a laboratory study that determines the source of observed 
phenological variability, and an outdoor mesocosm study that examines the fitness consequences 
of variance in the timing of turion reactivation under different temperature treatments. This 
research suggests mechanisms whereby clones may generate diversification strategies. If various 
phenotypes (birth orders) perform differently under different environmental scenarios, a 
“phenotype-by-environment interaction” is responsible for potential diversification bet hedging, 
and could mitigate impacts of both seasonal unpredictability and larger scale climate trends such 
as global climate change.

27. Katie Noah - Molecular Biology 

Genome wide association study in P. aeruginosa 

Cystic fibrosis (CF) is a genetic disease that principally affects lung function in afflicted 
individuals. It is one of the most common fatal genetic diseases, more than 1 in 3600 children in 
Canada are born with CF. Chronic lung infections, especially by Pseudomonas aeruginosa, are 
problematic in this immunosuppressed population, and is a high predictor of early mortality. 
Research into genetic level changes in the bacteria is important to healthcare professionals and 
researchers to identify possible drug targets and to aid in the treatment of these infections. To 
find novel genes associated with CF adaptation, we have done a genome-wide association study 
(GWAS) using machine learning methods. GWAS have been widely used over the last decade to 
find correlations between genes, genetic mutations, and diseases. They look for higher incidences 
of genes or mutations in a case (disease afflicted) group compared to a control (non-afflicted) 
group and have been successful in identifying genes that contribute to heart disease and breast 
cancer, for example. There have been a few human GWAS in recent years that have incorporated 
machine learning, but to our knowledge, there have been no bacterial GWAS performed with 
machine learning. We have used random forest, decision trees, and support vector machines to 
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identify genes of interest in a bacterial GWAS and have compared these results with those 
obtained from standard statistical methods.

28. Hue-Eileen Phan - Molecular Biology  

Differential regulation of actinodin1 in larval development and adult fin regeneration 

In zebrafish fins, bundles of actinotrichia fibres are found at the distal tips of the fin rays. 
Actinotrichia contain structural proteins known as actinodin. There are four actinodin genes in 
zebrafish, actinodin1-4. The focus of the present study is about the comparative activity of the 
cis-acting regulatory elements of actinodin1 during fin development and regeneration. We have 
previously identified tissue-specific cis-regulatory elements in a 2kb region upstream of the first 
exon, termed 2P, that drive reporter expression in the fin epithelium and mesenchyme during 
larval development. Within 2P is a 150bp region, named epi, which contains an epithelial 
enhancer; however the inclusion of epi seems to downregulate reporter expression in adulthood. 
Using in silico analysis, we have identified four main clusters of transcription factor binding sites 
within epi, termed epi1-4. Using a reporter transgenic approach, we have identified epi3 as an 
early mesenchymal-specific repressor. We have also shown that the first intron can act as a 
general transcriptional enhancer in adulthood and an alternate promoter during development. 
Overall, these results suggest that there is a difference between the regulation of actinodin1 
during larval development and that of adult fin regeneration. 

29. Teghan Rambo - Human Health  

The Role of MicroRNAs in Modulating the p53 Response in Colon Cancer Cells 

Cancer is the leading cause of death in Canada. This year it is anticipated that 200,000 new 
cases of cancer and 80,000 deaths will occur (www.cancer.ca). p53 is a tumor suppressor which is 
mutated in more than 50% of cancers. p53 is primarily activated in response to a variety of 
cellular stressors including DNA-damaging agents. The p53 protein is a transcription factor that 
regulates the expression of many genes that collectively prevent the growth of cancerous cells 
through various pathways including cell cycle arrest, senescence and apoptosis. These various 
responses initiated by p53 are collectively referred to as the p53 response.
MicroRNAs (miRNAs) are short non-coding RNA molecules that bind to the 3’ untranslated 
region (3’UTR) of messenger RNAs (mRNAs) leading to mRNA degradation and/or inhibition 
of translation. Proper processing of miRNAs from their primary transcript is essential for 
miRNA maturation and function. This involves multiple steps including sequential and essential 
processing by two RNase III proteins, Drosha and Dicer, to yield miRNA duplexes. 
We have obtained colon cancer cell lines in which CRISPR-cas9 genome editing was used to 
delete the DROSHA and DICER1 genes. These isogenic cell lines are unable to process 
functional miRNAs. We have been assessing the p53 response in the presence and absence of 
functional miRNA processing using these isogenic cell lines.  The proposed work will allow us to 
further understand the role of miRNAs in the modulation of the p53 response.  This is important 
for the development of effective cancer treatments.
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30. Federico Sacchi - Molecular Biology 

Regulation of cyp19a1b and ccdn1 via group III metabotropic receptors in goldfish 
radial glial cells 

In vertebrates, estrogens are differentially involved in regulating neurogenesis. Estrogens can be 
readily synthesized from androgens by aromatase (cyp19). Radial glial cells (RGCs) are neural 
progenitor cells extensively found in adult teleost brains and are the only site of cyp19a1b 
expression, the gene encoding aromatase B. This makes RGCs the exclusive source of 
neuroestrogens in fish brains. In teleosts, overexpression of cyp19a1b inhibits RGC 
differentiation and promote RGC proliferation. Previous studies in goldfish RGCs have shown 
that cyp19a1b expression is regulated by the neurotransmitter dopamine via PKA/CREB 
signaling. Analysis of transcriptomic data from cultured goldfish RGCs shows the expression of 
one group of metabotropic glutamate receptors (mGluRs), group III mGluRs, suggesting the 
involvement of the neurotransmitter glutamate in regulating RGC function. Classically, 
activation of group III mGluRs inhibits PKA/CREB signaling. Furthermore, targeted activation 
of group III mGluRs reduces proliferation, expression of a pro-proliferative gene, ccdn1, and 
neuronal differentiation in neural progenitor cells. Using in vitro goldfish RGCs, we examined 
the regulatory effects of glutamate and estradiol (E2) on cyp19a1b and ccdn1 expression. 10µM of 
L-AP4, a group III mGluR agonist, down-regulated cyp19a1b and ccdn1 mRNA levels. However, 
it remains inconclusive whether this effect is PKA/CREB-mediated. In addition, 1µM of E2 
increased ccdn1 expression. This effect was counteracted when RGCs were co-treated with 10µM 
of L-AP4. The inhibitory effect of a group III mGluR agonist on cyp19a1b and ccdn1 builds on 
previous studies demonstrating that mechanisms affecting neuroestrogen levels and neurogenic 
function are finely regulated by both neurotransmitters and estradiol. 

31. Aaron Shifman - Molecular Biology 

Examining the role of neural morphology on electric field-based coupling between 
neurons 

During normal brain function, neurons generate large ionic currents known as action potentials 
to communicate and process information. As a direct consequence, these neurons generate 
endogenous electric fields which can influence distant neurons. In recent years, these 
endogenous electric fields have received a lot of interest from a measurement point of view, 
however there is a general assumption that such electric fields are too weak for any significant 
interaction to occur between neurons. Previously, we've studied simplified neural models, and 
have shown that under certain conditions this assumption breaks down and endogenous electric 
fields can indeed interfere with certain modes of neural communication. In an attempt to better 
understand this, we have developed a new framework to explore how more realistic neural 
morphologies can influence communication through electric fields.
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32. Kristina Shostak - Molecular Biology 

Cryptic activation of secondary metabolic clusters by constitutive expression of a 
transcription factor in Fusarium graminearum.  

Fusarium graminearum, causative agent of FHB, results in major economic losses worldwide. To 
develop effective disease management strategies, a comprehensive understanding of the 
organism’s pathogenicity is required. To date, the full role of transcription factor Tri6 in 
pathogenicity has not been established. As such, its main role is thought to be regulation of 
deodxynivalenol (DON) production. Several lines of evidence indicate that Tri6 is a global 
regulator affecting different pathways involved in virulence.  Our goal is to establish its role in 
production of novel secondary metabolites with a role in infection cycle in wheat (Triticum 
aestivum).
F. graminearum is predicted to possess 67 secondary metabolic clusters encoding small secondary 
metabolites which could contribute to pathogenicity under specific conditions. Our hypothesis is 
that Tri6 regulates some of these clusters during the pathogenic cycle. In order to identify 
regulated clusters, cryptic cluster activation method was pursued. F. graminearum strain 
constitutively expressing Tri6 was grown in nutrient-rich media at different time-points. The 
gene and metabolite expression levels were measured and compared with a ΔTri6 deletion strain 
grown under same conditions.
Genes from several previously uncharacterized secondary metabolic clusters were differentially 
expressed in response to constitutive expression of Tri6. Metabolomic analysis revealed two 
novel compounds regulated by Tri6. Isolation and characterization of these molecules as well as 
identification of their originating biosynthetic cluster is ongoing.

33. Yen Tran - Human Health  

Current state of genotoxicity hazard assessment of data-poor dyes 

Genotoxicity (damage to DNA) can lead to adverse health effects like cancer and heritable 
genetic diseases. Therefore, the identification of genotoxic chemicals is critical to prevent 
harmful human exposures. Many chemicals on Canada’s Domestic Substances List (DSL) have 
not been tested for genotoxicity. Because traditional animal tests are time- and cost-intensive, 
alternative approaches using in silico computational models with quantitative structure-activity 
relationships (QSAR) and in vitro tests are required for these assessments. QSAR modeling 
predicted whether the chemicals induce DNA damage. In vitro mutagenicity and mammalian 
chromosome damage were tested respectively in the bacterial reverse mutation test (Ames) and 
micronucleus (MN) test using human TK6 cells. 

12 of 13 DSL dyes demonstrated at least one type of genotoxicity. Six were flagged by QSAR to be 
mutagenic, and confirmed by the Ames assay. Eight were positive in the MN test. QSAR flags for 
bacterial mutagenicity were concordant with Ames data. For chromosome damage, QSAR flags 
were erroneous and should be used for hazard screening with caution. Three exhibited MN 
potencies in the range of BaP, an established genotoxic carcinogen. 
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This study demonstrates the integration of novel and established methodologies in genotoxicity 
testing to provide hazard identification and potency assessment for prioritization of data-poor 
compounds.  

34. Amanda Vandewint - Wildlife & Ecology  

Exploring the role of a moisture-mediated body temperature cooling strategy in 
hypoxic naked mole rats 

Naked mole rats (NMRs) are the most hypoxia-tolerant mammal, but have a poor 
thermoregulatory capacity due to their lack of insulating fur and fat. Recent findings from our 
lab suggest that NMR body temperature (Tb) decreases to ambient temperature (Ta) during 
acute hypoxia (7% O2), and that NMRs may shunt heat toward their body surface during acute 
hypoxia to facilitate this decrease. Therefore, we investigated potential cooling strategies that 
NMRs might employ during hypoxia. Specifically, I hypothesized that the presence of moisture 
on the skin, derived from either condensation from the air or urine, would facilitate a rapid drop 
in NMR Tb during acute hypoxia. I used open-flow respirometry and subdermally-implanted 
temperature-sensitive RFID microchips to measure metabolic and thermoregulatory strategies 
of NMRs exposed to acute hypoxia (7% O2) in two relative humidity levels (RH; 0 or 100% 
water saturation), and in three Ta’s (25, 30 and 36°C). Using calculated VO2 values, I found that 
metabolic rate decreased in hypoxia by 51-82% in all six experimental groups. Similarly, Tb 
dropped toward Ta during acute hypoxia in all groups. At Ta = 25°C, Tb was lower in 100% RH 
relative to 0% RH, but Tb was not different between 0 and 100% RH experiments at Ta = 30 or 
36°C. Based on these results, I conclude that the presence of condensation does appear to 
influence NMR metabolic rate and Tb at certain Tas, but not others.

35. Sue Zhang - Wildlife & Ecology  

Naphthenic acids disrupt vocalization in Western clawed frogs 

Naphthenic acids (NAs) are a mixture of carboxylic acids found in crude oil and are the main 
toxic pollutant from the Athabasca oil sands in Alberta. Despite a zero-discharge policy, they are 
detectable in surrounding ecosystems. Little is known about their effects on amphibians, with 
research focusing on mortality in tadpoles, and no literature on effects in adult Western clawed 
frogs (Silurana tropicalis). In fish, NAs have shown endocrine disrupting effects at sublethal 
doses. As reproduction is governed by hormones, spawning behaviours should be disrupted by 
NAs, but this has not been tested. To assess toxicity, adult males were exposed to up to 20 mg/L 
NA (a commercial mixture) for 96 hours with no noticeable effects. To test behavioural 
disruption, individual males were exposed to 0, 1, 2, or 4mg/L NA (n=6) with mate calling 
induced and recorded after 5 days. NAs did not affect short trills, but the highest dose (4mg/L) 
inhibited advertisement calls (5.7s) relative to controls (61.8s). The procedure was repeated with 0 
and 20mg/L NA (n=6). At this dose of NAs, calling duration decreased by several fold and was 
completely inhibited in 3/6 frogs. These data show that although adults can tolerate high levels of 
NAs, their courtship behaviours are disrupted even after short, low dose exposures. As mate calls 
from males attract females during spawning, future research should examine the impact of NAs 
on reproductive success. 
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