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Dr. Richard E. Peter Biology Conference 
 
The Dr. Richard E. Peter Biology Conference will be held on March 7 and 8, 
2013. This event is organized by the Biology Graduate Student Association 
in order to showcase the diverse research conducted by Biological Sciences 
students at the University of Alberta. The event consists of poster and oral 
presentations by senior undergraduate, M.Sc. and Ph.D. students from each 
of our six Research Interest Groups (Ecology, Molecular Biology & Genetics, 
Microbiology & Biotechnology, Plant Biology, Physiology & Cell Biology and 
Systematics & Evolution). 
 
 

 

 

The Conference is hosted every year by the Biology Graduate Student 
Association at the University of Alberta in honour of Dr. Peter and his 
contributions to our department.  Dr. Peter was born in 1943 in Medicine 
Hat, Alberta. He obtained his BSc from the University of Calgary in 1965 and 
his PhD in 1969 from the University of Washington. After his post-doctoral 
studies, he took up an academic appointment at the University of Alberta. 
Dr. Peter served two terms as Chair of the Department of Zoology and two 
terms as Dean of the Faculty of Science. Dr. Peter also served as Vice-
President of the Alberta Research Council, and Chief Executive Officer of 
the Institute for Food and Agricultural Sciences of the Government of 
Alberta. This was followed by his appointment as Director of Bamfield 
Marine Station in 2006. 

Dr. Richard Peter 

http://peter.biology.ualberta.ca/wp-content/uploads/sites/2/2011/10/12.jpg
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Opening Keynote Address 

 
“The vertebrate that eats with its skin (or why you should 

never accept a dinner invitation from a hagfish)” 
 

Dr. Chris Glover (Athabasca University) 
5:00pm March 7th, CCIS L1-140 

 
 

 
 
  Hagfishes are strange. Really strange. From their prodigious production of a thick 
gelatinous slime, to their osmoconforming strategy, this group of primitive vertebrates has 
intrigued biologists for centuries. One particularly peculiar aspect of hagfish biology that 
has attracted recent attention is their dining etiquette. Between long periods of fasting, 
hagfishes scavenge decaying seafloor carrion, and access soft tissues by burrowing into 
the rotting carcass. Once inside they are immersed in a milieu rich in dissolved nutrients. 
Unique among vertebrates, the hagfish can directly absorb these nutrients across their 
skin. This presentation will examine this curious characteristic of hagfishes, placing it in 
the context of their other unusual physiological attributes (such as slime production and 
salt and water balance), their feeding ecology, and their role as models for understanding 
the evolution of vertebrate systems. 
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Closing Keynote Address 

 
Nature, Science, and Science Communication 

 

John Acorn  (University of Alberta) 
5:00pm March 8th , CCIS L1-140 

 
 
 

 
 
 

  Before arriving at the U of A, where he works as a biologist in the Department of 
Renewable Resources, John Acorn was involved in television, books, radio, museum 
design, and interpretation (in other words, “analog media”).  Here, he shares stories and 
thoughts, about the nature of science (he will tell you it has three main branches) and the 
process of science communication.   With digital and social media now prominent, what 
general principles might there be to guide a young researcher wanting to get their 
message out to a broader audience?  In some ways, these new media produce novel 
challenges, but in others, the principles of communication remain the same:  choose your 
message carefully, present it with style, make sure it is appropriate for both the audience 
and the “boss,” and be realistic, paying attention to what cognitive science has shown to 
be true of actual communication among actual human beings. 
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Oral Presentation Abstracts 

 
 
Ecology 
Thursday, March 7th, 10:30-11:30. CW410 

1 A burning question: How caribou use post-wildfire landscapes in Alberta 

 Sean Konkolics, Melanie Dickie, Robert Serrouya, Stan Boutin 
  

 The Canadian Federal Recovery Strategy classifies areas burned by 
wildfire in the last 40 years as disturbed habitat for woodland caribou. This 
delineation of fire disturbance has major economic and social implications 
for a variety of stakeholder groups including indigenous peoples, resource 
extraction, forestry, and land-managers across Canada. Yet, detailed 
research about the relationship between post-fire forest regeneration and 
caribou habitat selection is lacking. Previously, studies used coarse 
mapping techniques that are unable to account for unburned residual 
patches, which could provide viable habitat for caribou. We developed 
updated fire maps and used multi-scale step selection functions to assess 
the importance of burns and non-burned residual patches for 203 
individuals across 6 Alberta caribou populations. We found that caribou 
avoided both the burn complex and non-burned residual patches in all 
seasons. Individuals continued to avoid these burned landscapes for up to 
40 years, though some individuals used older burns (30-40yrs) more 
randomly. Additionally, there was no functional response to the availability 
of burns, suggesting that there is no threshold at which caribou will show 
preference for burned areas. Collectively, these results demonstrate that 
post-fire landscapes and the corresponding residual patches effect caribou 
spatial distribution and may be sub-optimal habitat in Alberta. This study 
provides insight to the role of non-burned residual patches to caribou 
ecology and offers important information for herd-level management 
decisions and defining critical habitat under the federal mandates. With 
projected increases in wildfire frequency, understanding the relationship 
between caribou and burned landscapes is imperative for successful 
recovery. 

  

2 The influence of abiotic and biotic factors on vertebrate scavenging 

communities 
 Michael Peers, Sean Konkolics, Yasmine Majchrzak, Allyson Menzies, 

Emily Studd, Clayton Lamb, Laura Garland, April Martinig, Baily McCulloch, 
Joseph Silva and Stan Boutin 

  

 Carrion is a valuable resource for numerous vertebrate species across the 
globe, and the consumption of carrion can have widespread consequences 
on the structure and stability of food webs. However, the ecology of 
scavenger communities remains understudied, especially in regards to how 
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biotic and abiotic factors influence scavenging dynamics. Here, we 
examined whether habitat, season, and other environmental variables 
influence the efficiency and composition of the scavenger community in the 
boreal forest of southwest Yukon. For common scavenger species, we 
further examined whether scavenging rates were dependent on carcass or 
prey availability on the landscape. Our results indicate that biotic and abiotic 
factors can have significant impact on scavenging communities, however, 
the important drivers of scavenging rates depend on the species examined. 
Studies that fail to incorporate these factors could result in the over or 
underrepresentation of vertebrate scavengers in food web dynamics. 

  

3 Camera trap survey reveals temporal dynamics of terrestrial vertebrate use 

of forest-wetland edge in Uganda 
 Camille Warbington, Mark Boyce 
  

 In Uganda, forests bordered by wetlands are under threat from human 
activities of cattle farming and charcoal production. As human impacts 
increase, understanding the effects on various wildlife species is important 
for management decisions. Beginning in 2015, we placed trail cameras in 
areas of forest within 20 m of wetland edge to determine what species are 
using the forest as a travel corridor, for foraging, or other uses. We 
determined the proportion of camera-days with a detection of at least one 
animal for each species in each year of the study. From 2015 – 2017, we 
detected over 20 species of terrestrial vertebrates using the forest. For 
species that had sufficient sample size, we conducted a proportions test 
between years to see if the number of days with a detection varied 
temporally. We found that for sitatunga, detections decreased every year, 
while detections increased each year for bushbuck and hippopotamus. We 
also found evidence for a relationship between river level and the proportion 
of days with a detection of warthog. For many other species, including 
domestic cattle and humans, detections increased during 2017 only. River-
wetland edge in Uganda appears to be important for many terrestrial 
species, including humans and livestock; consequently, managing such 
ecosystems for multiple uses will become imperative in the near future.  

  

4 Restoring Forests for Bats: A Case Study from the Osa Peninsula, Costa 

Rica 
 Elene Haave Audet, Doris Audet, Andrew Whitworth, Michelle Monge 

Velazquez, and Eleanor Flatt 
  

 Traditional methods of tropical reforestation, employed to mitigate species 
loss in deforested areas, are poor at re-establishing several community 
interactions, because many animal species are slow to return. We used 
neotropical bat diversity as a case study for informing innovative restoration 
techniques, specifically ‘rewilding’, as a method for accelerating 
successional processes, as part of a large-scale restoration experiment 
conducted by Osa Conservation. The outcome of rewilding in deforested 
areas may be affected by the state of the source animal populations. Thus, 
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in this study we used bat capture by mist-netting as one method to 
characterize the state of the bat fauna within remnant forest circa 2 km from 
the restored area. We compared the species composition and richness of 
leaf-nosed bats sampled at 14 forest sites to that of a deforested area, 
sampled in 30 experimental plots in the initial stage of restoration. On 
average, species richness and capture rate were higher in forested areas, 
and we found significant differences in the community compositions of each 
habitat type. Using forested sites as a model of the bat community within 
our study area, we found that frugivorous bats were already present in 
areas designated for restoration, however animalivorous bats are not. Thus, 
strategies to increase the rate at which these species return to the area are 
required in order to achieve rewilding. Such techniques may include the 
construction of artificial bat roosts, as well as planting species which will 
support bats in the form of natural roosts and food sources. This case study 
can be scaled up to inform restoration efforts throughout the Neotropics in 
order to increase the efficiency and success of restoration efforts. 

 
Ecology 
Thursday, March 7th, 1:00-2:00. CW410 

5 Periwinkle grazing behaviour related to trematode infection 

 Ayala-Diaz M, Richardson JML, Anholt B 
  

 Parasites are known to affect several aspects of the ecology, physiology 
and behaviour of their hosts. The intertidal periwinkle, Littorina sitkana, is 
host to a diverse assemblage of parasites, the best studied of which are 
within the Class Trematoda. Following sampling of L. sitkana from four sites 
in Barkley Sound, British Columbia, Canada we show that trematode 
prevalence and species richness differ among sites. We assessed the 
effects of trematode infection on grazing behaviour in periwinkles, 
behaviour commonly affected by the presence of trematodes. We observed 
decreased grazing activity in parasite-infected L. sitkana and the strength of 
this effect varied among collection sites. This has important implications 
because most experimental studies consider snails from a single location.  

  

6 Acanthocephalan infection in Sea Otters and Seals as examples of Parasite 

Diversity and Evolutionary Divergence 
 Kyle Shanebeck 
  

 While sea otters can be host to a variety of parasites, little is known about 
the one species that uses otters as its only definitive host: Corynosoma 
enhydri. Once spreading from the Baja California peninsula all around the 
pacific rim to Japan, a near extinction event reduced the otter population to 
three distinct sub-species: the Russian, Alaskan, and Californian sea otter. 
Otters were sampled in both Alaska and California in order to compare their 
Acanthocephalan populations. Habitat selection in the gut, population 
dynamics, and sexual success were observed, then compared with C. 
enhydri’s closest relative: Corynosoma strumosum in seals. There were 
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significant observed differences between populations in California and 
Alaska both in site selection, size, and sexual success; even more so when 
compared with their relatives in seals. Individuals from California were 
found to be larger on average, and had a significant preference for the 
second and third fifths of the small intestine, Alaskan individuals 
significantly smaller and more disperse through the first and fourth fifths. In 
contrast C. strumosum preferred the fourth section of the small intestine. 
When compared to C. strumosum which saw on average 40% of females 
mated, C. enhydri showed low rates of sexual success, on average 17% of 
females were mated when males were present. Mated females in California 
were also significantly larger than their Alaskan counterparts, possibly 
explaining the difference in size observed, and may suggest sexual 
selection based on size in the Californian parasites. Given their years of 
isolation, morphological and behavioral differences, it is suggested the two 
groups be considered subspecies of each other: C. enhydri nereis and C. 
enhydri keyoni 

  

7 Do quill parameters influence the distribution of Betasyringophiloidus 

seiuri (Clark) infesting the flight feathers of Ovenbirds (Parulidae: Seiurus 
aurocapilla [Linnaues])? 
 Alexandra Grossi and Heather Proctor 
  

 Quill mites (Acariformes: Syringophilidae) are permanent parasites that live 
and reproduce inside the hollow calamus of feathers. They feed by using 
their long chelicerae to pierce the wall of the quill to reach the living tissues 
surrounding the base of the feather. It is believed that quill volume as well 
as thickness of the quill wall limits the distribution of mites. Quills need to be 
large enough to house multiple generations of mites between host moults 
but have quill walls that are thin enough for the chelicerae to pierce. We 
exhaustively examined the “flight feathers” (primaries, secondaries and 
rectrices) of 21 dead Ovenbirds for the presence of Betasyringophiloidus 
seiuri, by dissecting each calamus and examining it using a dissecting 
microscope. Quill volume and thickness of the quill wall were measured 
from three additional Ovenbirds. Of the 21 Ovenbirds examined, 9 were 
infested with B. seiuri with a maximum of 331 mites in a single quill. The 
feathers with the highest prevalence of mites were primaries 1 and 2, and 
secondaries 1, 2, and 5. These feathers fell within the middle of the ranges 
for both quill volume and quill wall thickness. Mean chelicera length was 
118.1 µm, long enough to pierce the walls of most of the quills except 
primary 1. Our results suggest that quills at the ends of the ranges, those 
with large volumes but thick quill walls and those with thin walls but small 
volumes, are both unsuitable habitats for B. seiuri. 

  

8 Variation of diet in coyotes (Canis latrans) in relation to urban habitat use 

and Echinococcus multilocularis infection in Edmonton, Alberta 
 Kyra Ford 
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 Urban development across North America has caused an increase in 
reported human-wildlife conflict, especially in human-tolerant species such 
as the coyote (Canis latrans). This is hypothesized to in part be attributed to 
food conditioning, as coyotes opportunistically feed on anthropogenic 
resources, especially when diseased. A disease of particular concern is 
Echinococcus multilocularis, a parasite infecting two thirds of urban coyotes 
in Edmonton, Alberta, which poses a threat to domestic dogs and humans. 
In this study I tested if the diet of coyotes varies with the prevalence of E. 
multilocularis infection or with urban vs. peri-urban habitat use. I analyzed 
the contents of 28 coyote stomachs and compared the prevalence and 
quantity of vegetation, animal, and anthropogenic food items between 
coyotes that inhabit the urban core of Edmonton and peri-urban coyotes, as 
well as between coyotes infected with E. multilocularis and uninfected 
coyotes in the same region. I found peri-urban coyotes consumed more 
animal matter, especially large mammal and bird, than urban coyotes, 
which consumed more anthropogenic matter. Both urban and infected 
coyotes consumed more small mammals, which are the intermediate hosts 
of E. multilocularis, perhaps because small mammals are more prevalent in 
urban areas. The increase in human-coyote conflicts combined with the 
increase in E. multilocularis prevalence in urban coyotes poses a huge 
human health risk, which might be mitigated with a better understanding of 
the relationship between diet, habitat use, and parasite infection. 

 
Microbiology 
Thursday, March 7th, 1:00-2:00. CW313 

9 Improving In Vitro Cell Culture Infection Efficiency of Hepatitis B Virus  

 Reshma Sirajee, Connie Le, Aviad Levin, D.Lorne Tyrrell 
  

 Hepatitis B virus (HBV) chronically infects more than 350 million people 
worldwide, and even under treatment, HBV accounts for 600,000 deaths 
annually. Current anti-viral treatments can suppress viral replication; 
however, they do not eradicate virus from infected individuals. Challenges 
in studying HBV-associated disease arise due to lack of convenient cell 
culture systems to model the full viral lifecycle. Although immortalized liver 
cell lines are easier to handle and allow for better experimental 
reproducibility, they are not permissive to HBV infection. Our lab has 
previously demonstrated that human serum (HS) promotes hepatoma cell 
differentiation, resulting in recovery of hepatocyte characteristics including 
morphology, lipid metabolism, and contact inhibition. The recent 
identification of sodium taurocholate co-transporting polypeptide (NTCP) as 
a putative entry receptor for HBV can be utilized in combination with HS 
induced differentiation. We hypothesized that applying our culture method 
to hepatoma cells over-expressing NTCP will promote differentiation, 
thereby rendering the cells more permissive to HBV infection. Thus, my 
objective is to over-express NTCP receptors on Huh7.5 hepatoma cell and 
culture these cells in HS and conventional Fetal Bovine Serum (FBS) 
supplemented media.  After infection with HBV, we evaluated cellular 
morphology and HBV infection efficiency by qPCR to quantify viral 
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pregenomic RNA. The results in HS media were compared to FBS media; 
our experiments have shown 10-100-fold increased production of viral 
products in our modified hepatoma cell line cultured in HS media. 
Additionally, the cells appeared to retain primary hepatocyte morphology in 
HS as opposed to in FBS media, which supports our rationale for increased 
infection efficiency. Overall, we have found that HS combined with over 
expression of the NTCP receptor can serve as an improved cell culture 
model to study the full HBV lifecycle.  

  

10 Benthic algal communities as biological monitors of functional nutrient 

thresholds: A case study of agricultural streams in Alberta, Canada 
 van Klaveren, N. E., Kobryn, M., Piorkowski, G. S., Tank, S. E., and 

Vinebrooke, R. D. 
  

 Streams provide important ecosystem services such as organic matter 
transformation, nutrient uptake, provision of water for livestock and 
irrigation, and fish habitat. Anthropogenic activity including urbanization and 
agriculture can affect in-stream nutrient status through point and nonpoint 
source inputs. Excessive loading of nutrients into streams can impair 
nutrient cycles, leading to increased transport to downstream waterbodies 
with consequent effects of eutrophication. Benthic algal communities 
occupy a key position in stream ecosystems through coupling the abiotic 
environment with food webs. These diverse, sessile communities integrate 
the impacts of human land-use over time, making them excellent biological 
indicators of the cumulative functional impacts of anthropogenic nutrient 
loading on stream ecosystem health. Algal community structure is being 
investigated at 55 streams within the agricultural areas of the Grassland 
and Parkland ecoregions in Alberta as human land-use, nutrient loading, 
and subsequent changes in functional response, may differ between 
ecoregions. Periphyton samplers were deployed in each stream for one 
month in late-spring and mid-summer, and harvested algae were identified 
to genus. Ordination and threshold analyses were conducted to develop 
predictive models of the functional impacts of nutrient loading on these 
streams and to identify indicator species. Nutrient injections using Cl-, NH4-
N, and PO4-P tracers were used to calculate uptake velocity (vf) in 26 of 
the study streams. This will indicate the limiting nutrient and an information 
theoretic approach will be used to evaluate which stream characteristics 
best explain variation in vf across streams. This presentation will provide 
preliminary results, including an overview of stream water chemistry across 
the study systems. The results of this research are intended to guide 
watershed management programs in Alberta's agricultural region by 
suggesting nutrient endpoints that maintain aquatic ecosystem function. 

  

11 Perception of Abiotic Stress by Redox Signalling In Cyanobacteria 

 Sean Ritter, George Espie, George Owttrim 
  

 Cyanobacteria occur worldwide in environments that contain water and 
sunlight. They are crucial, positive players in carbon, oxygen and nitrogen 
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cycling and function as producers of biosynthetic products such as biofuels. 
They also have an increasing harmful effect through the enhanced 
production of potent mammalian toxins in response to climate change and 
agricultural runoff. To optimize these processes, understanding 
mechanisms by which cyanobacteria sense environmental signals and 
regulate cellular processes is essential.Cyanobacteria obtain all of their 
energy from photosynthetic light harvesting. As such, the ability to 
genetically sense and respond to changes in their environment is essential 
for survival. In bacteria, environmental sensing normally proceeds through 
stress-specific two-component signaling pathways. Despite the fact that the 
model cyanobacterial species, Synechocystis, encodes 57 two-component 
systems, expression of a number of stress responsive genes are not 
regulated by any identified system. My research focuses on how one of 
these orphan genes is regulated. I have provided extensive evidence for an 
unexpected mechanism, by which divergent abiotic stresses are all sensed 
by their common effect on the redox potential of the photosynthetic electron 
transport chain (ETC). The convergent sensing mechanism fits the life style 
of Synechocystis, allowing rapid and concerted changes in gene expression 
in response to a diverse range of stresses. These mechanisms will 
undoubtedly provide implications for functioning of the circadian clock and 
photosynthetic efficiency. On an evolutionary scale, evidence for a related 
system in Staphylococcus aureus and plant chloroplasts suggests that 
convergent sensing mechanisms may occur more widely than anticipated. 

  

12 Phylogenetic estimation of community composition and novel eukaryotic 

diversity in Base Mine Lake, an oil sands tailings reclamation site in Northern 
Alberta 
 Elisabeth Richardson, David Bass, Angela Smirnova, Rolf Vinebrooke, 

Peter Dunfield, Joel Dacks 
  

 Extraction and processing of fossil fuels is a trillion-dollar industry. From 
offshore oil rigs to oil sands mining to refineries and pipelines, virtually 
every environment has the potential to be impacted by hydrocarbons, either 
directly due to their extraction or indirectly through spills or waste disposal. 
Accordingly, the response of natural environments to hydrocarbon 
contamination is a pressing issue for industries and governments alike, as it 
often directly affects ecosystem functionality.  In the oil sands extraction 
process in Northern Alberta, semi-liquid mine tailings, which contain a 
mixture of clays, residual bitumen, napthenic acids, heavy metals, 
unrecovered diluents used in extraction, and salts, are stored under a policy 
of no release to the environment. There is currently no legally or 
scientifically recognised method for turning tailings waste into certified 
reclaimed lakes or marshes. Microbes are recognized for their potential use 
in this process, but the role of microbial eukaryotes is under-explored 
compared with that of bacteria. We determine the eukaryotic microbial 
community from Base Mine Lake, an end-pit lake undergoing reclamation, 
in the summer of 2015. We provide insight into the structure and function of 
microeukaryotes in this environment type and the considerable contribution 
of heterotrophs, which eat bacteria and other smaller eukaryotes. We also 
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investigate novel diversity within the microbial eukaryotes, the substantial 
nature of which indicates that the microbial community may be shaped by 
local environmental challenges.  

 
Ecology 
Thursday, March 7th, 2:30-3:30. CW410 

13 Immigrant female red squirrels pay a fitness cost after settlement but 

males do not 
 April Robin Martinig, Andrew G. McAdam, Ben Dantzer, Jeffrey E. Lane, 

Murray M Humphries, and Stan Boutin 
  

 A central assumption of hypotheses for the evolution of animal dispersal is 
that dispersal incurs a cost, which is later compensated for through 
increased fitness. However, the empirical data needed to test this 
assumption are logistically challenging to collect. Using 30 years of 
demographic and genetic data from a population of North American red 
squirrels (Tamiasciurus hudsonicus) in southwestern Yukon, Canada we 
asked whether lifetime breeding success and longevity differed between 
residents and immigrants and their offspring. Immigrant females had lower 
lifetime breeding success and longevity than residents, while immigrant 
males had both higher lifetime breeding success and longevity, which was 
further supported by females producing more offspring sired by immigrant 
males. Daughters and sons born to immigrant females and sons born to 
immigrant males suffered lower lifetime breeding success relative to 
offspring born to residents. Our results suggest that dispersal benefits are 
sex-dependent and generally realized within, rather than across, 
generations. This is in contrast to theoretical models that predict 
compensation is necessary for the maintenance of dispersal and is 
suggestive of immigrants of both sexes dispersing for reasons that differ 
from why residents may stay. While immigrant females may be making the 
best of a bad lot, immigrant males appear to be able to compensate, while 
offspring of immigrants that settle locally remain at a disadvantage. To our 
knowledge, this is the first empirical demonstration of an intergenerational 
effect of immigration, making an important conceptual advance in our 
understanding of the drivers of dispersal. 

  

14 Behavioural type as a predictor of dispersal and outcome in juvenile 

North American red squirrels (Tamiasciurus hudsonicus) 
 Charly Blais*, April Robin Martinig, Kimberly J. Mathot, Andrew G. 

McAdam, Ben Dantzer, Jeffrey E. Lane, and Stan Boutin. 
  

 Natal dispersal‚ the movement from the natal site to a potential breeding 
site‚ is common in many species and helps us understand how individuals 
in a population move across a landscape.  There is evidence to suggest a 
relationship between dispersal behaviour and consistent individual 
differences in other behavioural traits, but this is relatively underexplored 
empirically. To investigate whether aggression and activity predict natal 
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dispersal post-emergence, we used telemetry and behavioural assays of 
juvenile North American red squirrels (Tamiasciurus hudsonicus) near 
Kluane, Yukon, Canada in 2018. We recorded locations (called fixes) of 30 
tagged juveniles (14 males and 16 females) from when they emerged from 
the nest until final settlement (19 juveniles) or death (11 juveniles). From 
this Global Positioning System data, we calculated the proportion of fixes 
outside the natal territory for each juvenile and final dispersal distance for 
all successfully dispersed individuals. Each juvenile underwent one 
behavioural trial post-emergence (56 ± 6 days old on average), consisting 
of an open field trial to measure activity and a mirror image stimulation trial 
to measure aggression, and the 20 juveniles (8 males and 12 females) that 
survived to post-weaning underwent a second trial at that stage (80 ¬± 5 
days old on average). We analyzed the behavioural trials using principle 
component analyses to score aggression and activity, and will create 
generalized mixed models to see if there is a relationship between these 
behavioural scores and our dispersal metrics. By analyzing post-emergence 
behaviour of juveniles during natal dispersal, we will gain insight into how 
consistent individual differences in activity and aggression can affect the 
process of dispersal and whether it can predict dispersal outcomes. 

  

15 Identification and evaluation of woodland caribou birth sites in northern 

Ontario 
 Phil Walker, Art Rodgers, Jen Shutter, Ian Thompson, John Cook, Rachel 

Cook, John Fryxell, and Evelyn Merrill 
  

 While studies within Ontario have examined annual resource selection of 
adult caribou, knowledge concerning the factors influencing selection of 
parturition sites is limited. We used a statistical approach based on female 
caribou movement with GPS/video-collars (n= 22) to predict parturition 
events within three distinct regions in northern Ontario. We tested the 
accuracy of the predicted dates using footage from camera collars of 
parturient GPS-collared caribou. Parturition events were correctly identified 
for all caribou and were within 1.5 + 1.6 days of the first footage of a calf. 
We applied the model to 190 GPS-collared caribou with unknown parturition 
events that were monitored from 2010 to 2013. We determined a mean 
parturition rate of 82%, where the median birth data was May 19th. We 
evaluated the effects of female age and body condition, region, and 
previous fall and winter weather on birth date. We defined calving areas 
based on displacement movement postpartum. The median time spent at 
calving area was 12.1 days (2.3-35.9) with a mean calving area of 408m2 + 
456m2. Calving areas were generally composed of non-disturbed (91%), 
closed canopy (85%) lowlands (59%). We derived multi-scale resource 
selection functions for parturient caribou to further evaluate their selection 
of calving areas. Results of this study will be used to guide a larger effort to 
develop tools for evaluating the influences of forest management on 
nutritional resources within caribou calving areas.  

  

16 Modelling lichen availability for woodland caribou forage in a fire-driven 
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landscape 
 Joe Silva, Stan Boutin and Scott Nielsen 
  

 Across most of Ontario‚ Boreal Shield, forest fires are the primary 
disturbance agent on woodland caribou ranges. Forest fires consume the 
forest floor and the ground lichens caribou rely upon as a major food 
source. Nutrition can act as an important limiting factor in ungulate 
populations, influencing survival and reproductive success. Studying 
nutrition and foraging behavior of woodland caribou is challenging due to 
the large home ranges they typically occupy. Landscape nutrition models, 
linking forage availability to landscape-level GIS and remote sensing data, 
can create spatially explicit predictions of nutritional resources over large 
areas. In this study, we set out to map lichen presence and abundance in a 
fire-driven landscape to investigate caribou habitat use in relation to lichen 
availability. We conducted field sampling to characterize post-fire lichen 
recovery in Woodland Caribou Provincial Park, a large wilderness area in 
northwestern Ontario. We sampled 109 sites stratified by burn age and 
forest type, and visually estimated terrestrial lichen cover at each site. Field 
data was used to model lichen presence and abundance using landscape 
covariates derived from remote sensing and GIS data. The top model was 
projected across the study area to produce a map of lichen abundance. We 
will use the lichen map and GPS collar locations from eleven female 
caribou to investigate patterns in habitat use with respect to lichen 
availability.  

 
Immunology and Oncology 
Thursday, March 7th, 2:30-3:30. CW313 

17  Slow muscle atrophy in a zebrafish titin a mutant is dependent on the 

Ubiquitin Proteasome System 
 Casey Carlisle, Kendal Prill, David Pilgrim 
  

 The precise organization, alignment, and turnover of proteins into its 
smallest functional unit, the sarcomere, is essential for striated muscle 
function. Failures in any of these processes can lead to a variety of 
incurable muscle diseases (myopathies), many of which are fatal. The giant 
protein titin, which stretches one half sarcomere, has been implicated in 
both sarcomere assembly and maintenance, but its many roles are still 
being uncovered. Zebrafish make an excellent model system to study the 
roles of titin in muscle development due to their ability to survive for a 
period of time with cardiac and skeletal muscle defects that would be fatal 
to other organisms. We show that the zebrafish titin a mutant, herzschlag, 
undergoes grossly normal sarcomere assembly, but that the muscle 
deteriorates over time. We hypothesize that the herzschlag mutation 
interrupts a sarcomere bracing function of titin, and the disorganized muscle 
myosin in herzschlag is a result of contraction induced damage. Supporting 
this hypothesis, chemically paralyzed herzschlag mutants devoid of skeletal 
muscle contractions show reduced myosin damage. Transmission electron 
microscopy and H&E staining show a preferential slow muscle atrophy in 
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herzschlag, compared to other muscle mutants. We hypothesize that this 
atrophy is exacerbated by the loss of the C terminus of Titin A, and 
controlled by the Ubiquitin Proteasome System. In support of this 
hypothesis, chemical inhibition of the proteasome improves slow myosin 
integrity in herzschlag embryos. This work provides new information about 
the consequences of titin mutations in skeletal muscle and highlights 
potential targets for myopathy therapies. 

  

18 Mechanistic Insights into the Function of RNF138 in DNA Repair 

 Jason Kreutz, Amira Fitieh, Andrew Locke and Ismail Ismail 
  

 Maintaining genome integrity is essential for the survival of any organism. 
DNA repair mechanisms work to rectify mutations that would cause cells to 
otherwise become malignant. The homologous recombination (HR) and the 
non-homologous end joining (NHEJ) DNA repair mechanisms exist for 
double stranded DNA breaks (DSBs). Recently, RNF138- an E3 ubiquitin 
ligase, was discovered in a short interfering RNA screen for E3 ubiquitin 
ligases involved in HR. Furthermore, RNF138 has been characterized to 
recruit to DSBs and promote cells into performing HR over NHEJ. We have 
found that poorly characterized paralogues of RNF138, RNF166 and 
RNF114, are also recruited to DSBs. Our research seeks to determine the 
potential role of RNF166/RNF114 in DSB repair, and whether their function 
is redundant to that of RNF138 with respect to the DNA damage response. 
To accomplish this, protein chimeras of RNF138, RNF114 and RNF116 
were transiently transfected into U2-OS cells and the recruitment of the 
mcherry-tagged Chimeras were monitored by time lapse laser micro-
irradiation microscopy. aforementioned ligases. In this work, we will present 
evidence for how these E3 ubiquitin ligases function in DNA damage 
signaling. 

  

19 A role for orphan nuclear receptor Nur77 in T cell tolerance 

 Julia May, Troy Baldwin 
  

 A well-functioning immune system responds to and eliminates infections 
while remaining tolerant of healthy self-tissues. One of the key players in an 
immune response, the T lymphocyte, is educated to distinguish pathogens 
from healthy self-tissues using its T cell receptor (TCR) during development 
in the thymus. Failure to properly educate autoreactive T lymphocytes can 
lead to an attack on healthy cells, causing autoimmunity. It was originally 
posited that the main mechanism for preventing T cells from attacking self-
tissue was to physically remove them from the body before they mature, 
through cell death (deletion). However, evidence from us and others 
suggests alternative mechanisms that regulate T cell function are perhaps 
more critical to curbing autoreactivity. Our interest lies in the mechanisms of 
tolerance that function independently of thymocyte deletion, which remain 
incompletely understood. Independently of deletion, deficiency in the 
protein Nur77 increases the incidence of autoimmunity in a type I diabetes 
animal model. When stimulated in vitro, OT-I TCR transgenic T cells 
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demonstrate that the absence of Nur77 results in upregulation of early 
activation markers and enhanced proliferation. Thus, we hypothesize that 
Nur77 contributes to tolerance by regulating TCR sensitivity. Using the 
transgenic OT-I TCR model, bone marrow chimeras, and adoptive transfer 
experiments, we will investigate how Nur77 contributes to tolerance and the 
mechanism by which it modulates TCR sensitivity, as well as its key time-
points and locations of action. Overall, we hope to provide valuable insight 
into immune tolerance at large, which has implications for treatment options 
for autoimmune disease. 

  

20 Ras Pathway Signals Activated Through RasGRP1 Modulate the Effector 

Fate Programming of γδ T cells 
 Kevin Joannou and Troy Baldwin 
  

 A healthy immune system generates certain ratios of specific immune cells 
to combat invaders effectively but not damage self. In adult mice and 
humans γδ T cells are a part of the adaptive immune system that are the 
dominant T cell in some barrier tissues like the skin and reproductive tract. 
γδ T cells develop in the thymus where they develop a unique T Cell 
Receptor (TCR), then are programmed for a specific effector function. 
Evidence suggests that the strength of TCR binding to ligand during 
development determines the effector fate of γδ T cells. There are three 
main effector fates for γδ T cells with associated transcription factors (TFs): 
IL-17 producers (RORγt), IFN-γ producers (T-bet), and NK1.1+ IL-4 
producers (PLZF). Our interest is in how these TCR signals translate to 
different effector programs. There are multiple signal cascade paths 
downstream of the TCR. The RasGRP1 protein activates the Ras signal 
cascade pathway downstream of the TCR, so RasGRP1 could be important 
for determining effector fate. A RasGRP1 knockout in mice does not 
change the total number of thymic γδ T cells, but we have evidence it does 
perturb a transitional CD24+/CD73+ stage of development. Comparison of 
effector subsets in these knockout mice shows a threefold increase in 
thymic NK1.1+ γδ T cells over wild-type and a similar decrease in the 
NK1.1- population. We hypothesize that the signal cascade downstream of 
RasGRP1 modulates effector fate ratios by modifying fate deciding TF 
levels. We plan to detect a specific RasGRP1 related TF signature by 
comparing T-bet, RORγt, and PLZF levels in developing thymocytes in 
adult wild-type and RasGRP1 knockout mice. This will provide insight into 
how different γδ T cells effector population ratios are programmed and 
maintained in homeostasis through TCR signals.  

 
Ecology 
Friday, March 8th, 10:30-11:30. CW410 

21 The Potential use of Beneficial Insects for Management of Pea Leaf 

Weevil, Sitona lineatus L. (Coleoptera, Cuculionidae) in Canadian Prairie 
Fabaceae Crops 
 Maggie MacDonald and Maya Evenden 
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 The pea leaf weevil (PLW), Sitona lineatus L. (Coleoptera: Curculionidae), 
is a significant pest of field pea, Pisum sativum L. (Fabaceae), and faba 
bean, Vicia faba L. (Fabaceae), that has recently invaded the Canadian 
Prairie Provinces. Pea leaf weevil adults feed on foliage of young plants in 
the spring and larvae feed on nitrogen-fixing root nodules and can damage 
up to 90% of root nodules in high densities. Current PLW management 
strategies consist of adult population monitoring, insecticide application, 
and insecticidal seed treatments. Semiochemical based monitoring has 
been successful to detect the population spread of PLW in the Prairie 
Provinces, but a well-developed integrated pest management (IPM) 
program does not exist. Obstacles with current procedures consist of single 
strategy approaches and potential insecticidal resistance. Ground beetles 
(Coleoptera: Carabidae) have been successful in predation and 
management of pest populations in arable land systems. Although their 
contribution is not fully understood, their predatory behaviour is crucial for 
pest management in sustainable agricultural systems. The research 
objectives are to identify which predator species are present at study sites, 
investigate their potential for conservation biological control, and to examine 
at which life stages they will predate PLW. In addition, landscape-level 
environmental factors that influence carabid abundance and biodiversity will 
be assessed at each field site using landcover data obtained from Alberta 
Biodiversity Monitoring Institute (ABMI). Results from this research project 
will expand knowledge of the carabid community structure in Alberta pulse 
crops, assess which species of carabids are efficient predators of PLW, and 
determine which habitat factors promote carabid diversity in 
agroecosystems. If natural predators of PLW can successfully be identified, 
a conservation-based biological control program may be incorporated into 
an IPM program to help control this increasingly important pest while 
increasing biodiversity and populations of beneficial insects in 
agroecosystems.   

  

22 Influence of larval diet on disease prevalence in the forest tent caterpillar, 

Malacosoma disstria (Lepidoptera: Lasiocampidae): implications for 
pheromone-based communication of adults. 
 Flavio Preti and Maya Evenden 
  

 Forest tent caterpillar (FTC), Malacosoma disstria Habner (Lepidoptera: 
Lasiocampidae), is an important ecological disturbance factor affecting 
deciduous hardwood trees in North America. Disturbance is greater during 
outbreaks; a cyclical phenomenon in which large numbers of FTC larvae 
hatch simultaneously causing extensive defoliation in forests of host trees. 
Variation in FTC larval diet is known to affect resource allocation to flight 
and reproduction in adult moths. Furthermore, differences in phytochemistry 
among host plants can alter insect resistance to pathogens. It is unknown, 
however, whether larval diet of FTC can alter insect susceptibility to the 
microsporidium Nosema disstriae and the bacterium Bacillus thuringiensis 
var Kurstaki (Btk). FTC egg masses will be collected from populations in 
Ontario and Alberta. Three treatments will be reared under laboratory 
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conditions on a synthetic Addy diet, or synthetic diet with lyphosized 
trembling aspen (Populus tremuloides Michx, family Salicaceae), or sugar 
maple (Acer saccharum Marshall, family: Sapindaceae) foliage. Third instar 
larvae within each treatment will be fed a sub lethal concentration of 
Nosema disstriae spores (microsporidium), or Bacillus thuringiensis var 
Kurstaki (Btk), or an equivalent volume of distilled water (control). Larval 
survival, time to pupation, wing area, and reproductive potential (egg count) 
will be determined and compared among treatments between infections. 
Adult male sensitivity to pheromone will be tested through 
electroantennographic analysis (EAG) and female pheromone production 
will be assessed through gas chromatography - mass spectrometry (GC-
MS). The objective of this experiment is to test for differences in resistance 
to microsporidia and Btk infection due to variations in larval diet. An 
interaction between pathogens and larval diet may increase control of FTC 
by microsporidia and Btk. 

  

23 Energetics impact host colonization and pheromone production in female 

mountain pine beetle  
 Kelsey L. Jones, Rahmatollah Rajabzadeh, Guncha Ishangulyyeva, Nadir 

Erbilgin, and Maya L. Evenden 
  

 The mountain pine beetle, Dendroctonus ponderosae Hopkins, is an 
aggressive pest of the genus Pinus that has expanded its historic range in 
Canada. Mountain pine beetle move throughout their environment by flight, 
however, flight as a means of dispersal can be energetically costly. High 
variation in flight distance has been described in this species but the 
mechanism behind this variation remains unknown. This study aimed to 
determine if trade-offs occur between energy use during flight and host 
colonization processes. The objectives were to determine if flight directly 
influences the propensity to enter a host and initiate gallery construction 
and the ability to produce aggregation pheromone once in the host. 
Computer-linked flight mills were used to fly beetles. Both flown and 
unflown beetles were given the opportunity to initiate colonization of host 
tree bolts. Of those that entered, both flown and unflown beetles were 
aerated to determine if the production of pheromone was influenced by the 
flight period. Several major findings resulted from this study, including: (1) a 
trade-off occurs between energy-loss during flight and host colonization; 
and (2) energy-use during flight positively influences aggregation 
pheromone production in the female mountain pine beetle. These results 
indicate contrasting selection on both ends of the flight polyphenism 
spectrum. This study suggests potential mechanisms maintaining 
polyphenic flight behaviour in the mountain pine beetle. 

  

24 Sex sells to parasites? Host mating status and infection in a Drosophila-

Macrocheles system 
 Collin J. Horn, Monika K. Mierzejewski and Lien T. Luong 
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 Heterogeneity in infection is observed in many macroparasite systems and 
can be driven by preferences for certain hosts by the parasite and 
differential host susceptibility and/or exposure. Trade-off theory describes 
how investment in one beneficial trait can require reductions in other 
fitness-improving traits. We hypothesize that mating and reproduction will 
be energetically costly to a host, and reduce resources available to resist 
parasite infection. Additionally, physiological and behavioural changes 
during and after mating could affect the metabolic rates of female insects, 
and, consequently, the amount of energy available to parasites; this 
hypothesis predicts a preference in mites to infect mated flies. We predicted 
that 1) mated female flies will accrue more infections than virgin females 
due to reduced resistance capabilities and 2) mites will preferentially infect 
mated females in a metabolism-mediated manner. To test the first 
prediction we housed female flies with male flies for 48 hours, then exposed 
individual mated or virgin flies to 5 mites for 1 hour. We found that mated 
flies harboured more mites(1.38¬±0.27, mean¬±1 SE) than virgin flies 
(0.71¬±0.18). We also tested if male harassment contributed to increased 
susceptibility to infection among mated females by giving female flies 24 
hours of rest following mating. However, females given time to recover still 
showed higher infection intensities (1.17¬±0.23 mites) than virgin females 
(0.5¬±0.20 mites). To test the second prediction, we measured the 
respiration rate of mated and virgin flies, but found no significant difference 
(0.063¬±0.0072 ŒºL/min and 0.058¬±0.0043 ŒºL/min respectively). In 
pair-wise choice tests, we found no preference for mated flies over virgin 
flies (52% mated infected, 48% virgin). Understanding trade-offs between 
key life history traits and parasite resistance may help predict which 
potential hosts are at greatest risk for infection. 

Ecology 
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25  Kin recognition in a clonal plant -- Glechoma longituba  

 Yilei Fan 
  

 Plant kin recognition helps plant species get better growth performance 
and/or fitness. Previous studies do not have a verified conclusion on 
whether plants have multilevel kin recognition among different genetic 
relatedness. Furthermore, little research considers how kin recognition 
interacts with environmental factors, such as nutrient shortages and space 
competition.  To answer these questions, we designed and conducted four 
joint experiments. 189 ramets of a clonal plant, Glechoma longituba, were 
planted with different kinship neighbors (clone/kin/non-kin) under different 
nutrient conditions (standard/medium/low) or different space competition 
intensities (no/severe), or with no neighbor but with root exudates in culture 
solution. By comparing the length of the longest root, the number of lateral 
roots, root biomass, root shoot ratio, etc., we observed that 1) clonal plants 
had similar response in growth performance to the three kinship treatments 
under standard nutrient and medium nutrient conditions; 2) plants had fewer 
growth changes in the clone treatment and kin treatment compared to the 
non-kin treatment when experiencing medium nutrient and low nutrient; 3) 
plants showed a contrasting trend of growth performance in the three 
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kinship treatments between the no space and the severe space competition 
treatment; 4) root exudates from the clone treatment and kin treatment had 
significantly different effects on isolated individuals compared to exudates 
from the non-kin treatment. Our results suggest plants can discriminate 
multilevel kinship, and growing with close kin neighbor helps them mitigate 
the effects of nutrient shortages, but this may not benefit them when under 
severe space competition. Kin recognition may mediate root exudates 
which could mediate kin recognition in isolated individuals. Kin recognition 
could benefit plants in unfit environments in some cases, but its effect may 
different in different environmental conditions, and it may not offer some 
benefit when environment stress is extreme. 

  

26  The Role of Monopteros (MP) in Auxin Signaling 

 Anmol Krishna and Enrico Scarpella 
  

 An important regulator of plant growth and development is auxin, a 
chemical that controls processes such as organogenesis and vascular 
tissue development in Arabidopsis thaliana. Being involved in such distinct 
yet related processes necessitates that auxin be part of multiple signal 
transduction pathways and of these, the auxin signal transduction pathway 
that is most understood is the one that culminates with the involvement of 
transcription factors of the AUXIN RESPONSE FACTOR (ARF) family. 
ARFs may activate or repress auxin-responsive genes and, during 
conditions of low cellular auxin, transcription activating ARFs are inhibited 
by proteins belonging to the AUXIN/INDOLE-3-ACETIC ACID INDUCIBLE 
(AUX/IAA) family. During conditions of high cellular auxin, AUX/IAA inhibitor 
proteins are ubiquitinated and degraded through the action of the F-Box 
subunit of the SCFTIR1/AFB (S-PHASE KINASE ASSOCIATED 
PROTEIN1, CULLIN, F-BOX TRANSPORT INHIBITOR 
RESISTANT1/AUXIN SIGNALING F-BOX) E3 ubiquitin ligase complex, 
thus freeing activating ARFs and allowing them to activate their target 
genes. In Arabidopsis thaliana, one such ARF that functions as a 
transcriptional activator is ARF5/MONOPTEROS (MP). MP is a unique yet 
crucial transcription factor because mutating the MP gene leads to 
patterning defects, both at the embryo and seedling stages, a defect seen 
only with a mutation in the MP gene and not with mutations in any of the 
other ARF genes. To elucidate the role of MP in auxin signaling, I created 
an MP variant, controlled by its own promoter (MP::MP‚àÜ) that lacks the 
domains needed to bind to the repressive AUX/IAA proteins. I fused the 
MP::MP‚àÜ to a portion of the rat glucocorticoid receptor to render it non-
functional in the absence of a glucocorticoid, for example, dexamethasone. 
My data shows that upon application of dexamethasone, after 14 days-
after-germination, first leaves have parallel strands of dense veins ‚Äì an 
effect of increased auxin signaling. 

  

27 Habitat selection by riverine Arctic Grayling (Thymallus Arcticus) across 

life stages in pristine northern mountain streams  
 McPherson MD, Lewis JB, Cott PA, Mochnacz NJ, Swanson HK, and 
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Poesch MS 
  

 Northern aquatic ecosystems face increasing pressures from climate 
change and natural resource development, creating conservation concerns 
for species in these understudied regions.  The Arctic Grayling (Thymallus 
arcticus) is a widely distributed but sensitive northern freshwater fish that is 
a good indicator of stream health. The objectives of this study were to 
characterize Arctic Grayling distribution among mountain streams in the 
Northwest Territories, and to determine habitat characteristics and 
ecological factors that influence summer habitat use. Four sub-basins were 
sampled within the Little Nahanni River watershed, with Arctic Grayling 
present in 31% of the 183 sites sampled. Four distinct life stages of Arctic 
Grayling were determined based on biological, distributional and statistical 
results: young-of-year, juvenile, sub-adult and adult. Statistical analysis was 
used to explore relationships between stream habitat variables (n=19) and 
the four life stages of Arctic Grayling, and to identify environmental 
thresholds that drove life stage segregation across the available stream 
habitats. Results showed adult and sub-adult Arctic Grayling used habitats 
with higher mean elevation (>1200 m) and lower mean temperature (7oC) 
than young-of-year and juveniles (<1050 m and >10oC). Arctic Grayling 
habitat associations differed with life stage, notably a change from warmer, 
run dominated habitat of juveniles to colder, wider, boulder dominated 
habitat of sub-adults. The results show important ontogenetic shifts, and the 
dynamic nature and diversity of Arctic Grayling habitat use. Consideration 
of stream habitat complexes at a broader watershed-scale, and an 
understanding of life history type and life stage-specific habitat 
requirements are needed for the effective management and monitoring of 
Arctic Grayling. 

Evolution 
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28 Developing molecular resources to investigate hybridization in mule and 

white-tailed deer 
 Ty Russell, Catherine Cullingham and David Coltman 
  

 Hybridization is not uncommon among plant and animal taxa worldwide. 
Introgression has been identified as a mechanism for generating 
progressive evolutionary events such as novelty, divergent selection, and 
speciation though it can also complicate management and conservation by 
compromising coadapted gene complexes , morphological discernment , 
local adaptation, and the  genetic integrity of unique phylogenetic lineages. 
Hybridization of two ecologically and economically important species, mule 
deer (Odocoileus hemionus) and white-tailed deer (Odocoileus virginianus), 
has been observed anecdotally in experimental conditions and wild 
populations in Alberta, West Texas, and Montana. A few existing 
morphological and molecular markers have proven capable of identifying F1 
hybrids but none are informative of post-F1 backcross generations. 
Because female hybrids are often able to produce viable offspring, we 
theorize that much of the hybrid landscape in this system has remained 
cryptic. To investigate the prevalence and distribution of the Odocoileus 
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hybrid zone, we developed an assay of 40 highly-informative single 
nucleotide polymorphisms (SNPs) and demonstrated its ability to assign 
individuals to hybrid classifications as deep as three backcross generations 
on simulated datasets. We predict that this tool will provide a valuable 
service to future researchers, policy-makers, hunters, and conservationists. 
As well, both focal species are susceptible to chronic wasting disease 
(CWD), a transmissible spongiform encephalopathy found in both farmed 
and free-ranging populations. Considering that hybrids may potentially 
provide an opportunity to bridge disease transmission across species, 
further research of CWD susceptibility and pervasiveness among hybrids 
may provide insight into disease transmission dynamics. Here, I will discuss 
the development of our SNP panel and its future use in a large-scale 
population study of the Alberta hybrid zone. 

  

29 The Genetics of Bighorn Sheep (Ovis canadensis) horns 

 Miranda Reich and Dave Coltman 
  

 The genetics of horns in bighorn sheep have been well studied in hunted 
populations. However, this could bias our understanding of the genetics of 
horns. Therefore, the genetics of horn of should be studied in a non-hunted 
population like National Bison Range. Thus, my research will be addressing 
the following questions: how much genetic variation do horns have, how do 
marker-based and pedigree-based methods compare when estimating 
heritability and inbreeding coefficients, and what is the genetic architecture 
of horns. The overall goal of this project is to gain insight into the genetic 
variation of horns by understanding how the inbreeding coefficient of a 
sheep influences their horn growth, how heritable horns are, and what 
genes or loci are associated with horns. 

  

30 What is the gap? Unraveling the Sponge Origins 

 Pablo Aragones and Sally Leys  
  

 Sponges have a distinct morphology that has not varied much since they 
first arose. Most produce a mineralized skeleton which leaves a good fossil 
record that clearly indicates an early Cambrian presence. However, 
molecular clock analysis suggests a much deeper origin 645-800 million 
years ago (Ma) whereas the oldest fossil reliably assigned to sponges dates 
back to 555 Ma. Hence, there is a discrepancy in the biochemical and body 
fossil record of at least 100 My that cannot be attributed to lack of 
preservation. Some candidates have been suggested to fill in this gap, but 
their designation as sponges remains unclear as their characters are poorly 
substantiated. Closing this gap will require insights from different aspects of 
sponge biology, and a first step is a critical evaluation of the affinity of these 
obscure Precambrian fossils to the sponges. My work aims to explore the 
range of morphology seen in modern sponges to determine whether there 
is an identifiable ‘sponge character’ that could be identified in fossils. As 
filter feeders, sponges tend to have a morphology than maximizes the 
pumping (and hence filtration) efficiency. Previous studies have shown a 
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correlation between the morphology of the aquiferous system and pumping 
in sponges. Here I extend this correlation to analyze gross morphology and 
thereby evaluate whether putative sponge fossils could have functioned as 
sponges. Scanning electron microscopy images of the tissue of 6 sponge 
species were used to measure cell dimensions and other elements of the 
aquiferous system using the software ImageJ. Preliminary analysis of the 
data suggests that the 600 My old fossil Eocyathispongia qiania, with 
proposed sponge affinities, holds significant morphometrics differences with 
modern sponges. 

  

31 Characterizing glutamate transport in the freshwater sponge Ephydatia 

muelleri in relation to its “sneeze” response 
 Zach Dumar, Tamzin Blewett, Greg Goss and Sally Leys 
  

 All animals need to be able to respond to their environment, but when you 
are stuck in place your options for responses are limited. The freshwater 
sponge Ephydatia muelleri is a filter feeder and passes large volumes of 
water through its canal system to filter out bacteria. Maintaining the overall 
bacterial filtration rate is important to E. muelleri’s survival, so it needs a 
way to deal with clogs in its filter. E. muelleri employs a “sneeze” response 
to flush water of its system through enlarging and narrowing of its canal 
system. Previous studies have found that the amino acid L-glutamate 
specifically triggers this response, but it is unclear if this glutamate trigger is 
started internally or uses environmental glutamate. Our project has been to 
characterize the glutamate transport rate within E. muelleri using C¨14-
radiolabeled glutamate. The overall shape of the concentration curve 
suggests two different transporters acting in conjunction, with one 
transporter allowing small amounts of glutamate through at low 
concentrations while a separate transporter allows larger amounts through 
at higher concentrations. The next steps are to examine the effects of 
possible competitive transport inhibitors (L-aspartate as well as D-isoforms) 
and the effect of reduced sodium on transport. Overall these results 
suggest that environmental levels of glutamate are too low to trigger this 
response, and a coordinated system of internal release is instead likely 
responsible for the sneeze response. This provides insight into the signaling 
systems that may have initially evolved in animals without nerves.   
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32 T cells with high affinity for self-peptide MHC complexes can undergo 

Agonist selection to become an important population in the intestines 
 Tierah Hinchliffe, Troy Baldwin 
  

 T cell development is a complex process that leads to many specialized 
subsets. Subset fate is determined largely by the affinity of the TCR for self 
peptide-MHC complexes at the CD4+CD8+ double positive (DP) stage. No 
binding leads to apoptosis, and intermediate affinity results in positive 
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selection as a CD4+ or CD8+ single positive (SP) cell. High affinity binding 
usually leads to negative selection and apoptosis but can also lead to 
agonist selection, which produces several important populations such as 
intestinal intraepithelial lymphocytes (IELs) and regulatory T cells (T-reg). 
Much is known about negative and positive selection; however, little is 
known about how agonist selection versus apoptotic fate is determined. The 
Ras-Erk pathway plays a large role in positive selection, as this process is 
significantly impaired in mice lacking RasGRP1 (1KO), a positive regulator 
of Ras-Erk signals. Previously, it has been shown that loss of IELs in 1KO 
mice is reversed by knocking out pro-apoptotic Bim as well. The 
mechanism by which this happens is unknown. We hypothesized that 
RasGRP1 regulates the development of IELs through Bim and anti-
apoptotic Bcl-2 levels in the precursors (IELp). We investigated this by 
comparing levels of Bim and Bcl-2 in IELps from wild type (WT) and 1KO 
mice. Similar and relatively constant amounts of Bim were found in WT and 
1KO in IELp. Bcl-2 is approximately 3 times higher in WT than 1KO in early 
stage IELp, however by later stages that switches, with 1KO Bcl-2 staying 
between 1.5 and 2.3 times as high as WT. WT IELp counts at all stages 
remain between 1-2 logs higher than 1KO, indicating a possible block at the 
early stage of IELp development in the 1KO. Further investigation into 
mature IEL populations would shed more light on the fate of these 
precursors. 

  

33 Extracellular DNA traps released by Galleria mellonella (Lepidoptera: 

Pyralidae) in response to enteropathogenic Escherichia coli 
 Robin Chen and Andrew Keddie 
  

 Typical insect immune responses against bacterial infections include 
melanization, phagocytosis, nodule formation, and antimicrobial peptide 
production. In Galleria mellonella L. (Lepidoptera: Pyralidae), I observed 
extracellular DNA within coagulated matrices in the hemolymph and on the 
surface of tissues following intrahemocoelic injection of enteropathogenic 
Escherichia coli (EPEC), a Gram-negative bacterium that causes severe 
diarrhea in humans. The co-localization of EPEC and DNA suggests the 
ability to trap bacteria, similar to the neutrophil extracellular traps (NETs) 
observed in vertebrates. This has not been previously described in insects 
in vivo to our knowledge and may represent a novel form of insect immune 
response. The greater wax moth (G. mellonella) is a model organism used 
to study human pathogens due to its low rearing cost, fast generation time, 
and its ability to grow at 37°C. Little is known about the immune responses 
of G. mellonella to infection by EPEC. The release of extracellular DNA 
from G. mellonella hemocytes was induced by EPEC in vitro, indicating that 
hemocytes are the source of the DNA. Stimulation of hemocytes in vitro by 
PMA, LPS, and β-glucan also resulted in DNA release into the culture 
media. Co-injection of EPEC and DNase I (active or heat-inactivated) 
resulted in similar mortalities in G. mellonella, suggesting that extracellular 
DNA has no overall impact on host survival. However, the effects of 
extracellular DNA may have been offset by the increased replication rate of 
EPEC when exposed to heat-inactivated DNase I compared to active 
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DNase I. Future experiments will disentangle this interaction. 

  

34 Enhanced Branched Chain Amino Acid catabolism improves contractile 

function in the failing heart 
 Simran Pherwani, Golam Uddin, Liyan Zhang, Arata Fukushima, Cory S. 

Wagg, Tariq Altamimi, Jaimmi Boisvenue, and Gary D. Lopaschuk 
  

 Alterations in cardiac energy metabolism can have a profound impact on 
the establishment and severity of cardiac pathologies. In the failing heart, 
Branched Chain Amino Acids (BCAAs) are markedly elevated causing 
impaired BCAA oxidation, which can further progress heart failure and 
influence insulin resistance. Key enzymes in the BCAA catabolic pathway, 
such as branched-chain Œ±-keto-acid dehydrogenase (BCKDH), are 
controlled by phosphorylation via kinases such as BCKDH kinase (BCKDK), 
inactivating them. We hypothesized that increasing BCAA catabolism by 
pharmacologically inhibiting BCKDK would decrease BCAAs, improving 
heart failure pathophysiology. Adult mice were subjected to transverse-
aortic constriction or sham surgeries to induce pressure-overload 
hypertrophy, and injected with either BCKDK inhibitor (BT2) or vehicle 1-
week post-surgery. Echocardiography data were obtained after 4 weeks to 
assess cardiac function, following which hearts were subjected to isolated 
working heart perfusions. There was a significant decrease in cardiac 
function (45.8¬±3.1 vs 54.3¬±3.8% ejection fraction) in TAC mice compared 
to sham. BT2 treatment significantly improved cardiac function in both sham 
and TAC mice (63.0¬±1.8 and 56.9¬±3.8% ejection fraction respectively). 
BCAA oxidation showed improvement with treatment but only in sham 
inhibitor treated hearts, with no changes in cardiac work. Furthermore, a 
significant decrease in BCKDH phosphorylation due to BT2 supports an 
increase in BCAA catabolism. Additionally, BCKDK expression was 
significantly decreased in BT2 treated groups. We conclude that BCKDK 
inhibition by BT2 results in improvement of BCAA oxidation and cardiac 
function in the failing heart. Improving BCAA catabolism may provide a 
potential future therapeutic approach in treating heart failure. 

  

35 Metabolic network of Methylocystis sp. Strain Rockwell under various 

nutrient conditions: biological and industrial significance 
 Marina Lazic, Dominic Sauvageau and Lisa Stein  
  

 Methane is the highly potent greenhouse gas along with carbon dioxide 
(CO2) that accounts for about one quarter to one third of the global 
warming effect. From a biological perspective, methane represents a 
carbon and energy source for a group of bacteria known as methanotrophs. 
During metabolic degradation, methanotrophs convert methane into cellular 
compounds or transform it into a substrate that drive biochemical processes 
in the cell.  Metabolic network of methane degradation includes plethora of 
enzymes and cofactors that contribute to the efficient methane conversion 
into various metabolic compounds. The structure methanotrophs metabolic 
network depends largely on genetic and biochemical background as well on 
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nutritive conditions they are exposed to. Considering these factors, 
methanotrophs can generate large spectrum of cellular metabolites. A 
significant portion of produced metabolites have high value from industrial 
perspective.  Compounds like single-cell protein, biopolymers, surface 
layers, soluble metabolites (methanol, formaldehyde, organic acids, and 
ectoine), lipids (biodiesel and health supplements), growth media, and 
vitamin B12 can be produced using methane as the carbon source. In this 
project, our goal is to identify target metabolite (or metabolites) that can be 
produced by RW strain under various nutritive combinations of carbon and 
nitrogen source (methane/ammonia; methane/nitrates; methanol/ammonia; 
methanol/nitrates). Using available RW metabolome information, we will 
build metabolic model that will help us to identify specific biochemical 
pathways that leads to the production of target compound (s) in RW 
methanotroph. After metabolic and biochemical identification, we will 
develop genetic engineering strategy that will result in high-productive 
bacteria that can have potential to be used as industrial strain for large-
scale production of target compound (s) in bioreactors.  
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36 The Waiting Game: Elk maintain fine-scale spatial avoidance of predators 

across various temporal scales 
 Mitchell J. Flowers, Mateen Hessami, Mark Hebblewhite, Evelyn H. Merrill 
  

 Ungulates avoid predation by being vigilant, grouping up, or avoiding areas 
recently used by predators. Understanding fine-scale temporal dynamics in 
elk use across a risky landscape may explain how they avoid predator 
encounters altogether when coping with frequent changes in predation risk. 
We used a time-to-event modelling approach with data from 44 remote 
cameras distributed across the Ya Ha Tinda in winter and summer (2016-
2018) to assess how soon elk revisited a site after predators were present. 
Cameras were distributed evenly among open, closed, and edge habitats at 
various distances from human activity. Using a Cox proportional hazards 
model and controlling for seasonal changes in elk movement rates, we 
tested whether elk stayed away from areas recently visited by predators 
and how interactions between elk group size/composition and site 
characteristics (e.g. distance to roads and ranch operations, vegetative 
cover, and topography) might further influence return times. Wolf presence 
reduced the likelihood of elk re-visiting sites in summer by 69% (Hazard 
ratio or HR=0.31, p<0.01) and by 65% in winter (HR=0.35, p<0.005), and 
this effect was reduced in open grasslands during winter. Elk visitation was 
lower among sites closer to the road in both summer and winter (HR=0.42 
and 0.34, respectively). In summer, elk visitation was also less likely after 
the presence of grizzlies and shorter when elk were in larger groups. We 
illustrate a novel and non-invasive approach for determining how landscape 
features and human disturbance can alter the relative importance of space 
and time in shaping predator-prey interactions. 
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37 Macrogeographic variation in Lincoln’s Sparrow song explained by 

habitat and latitude 
 Natalie Sánchez Ulate and Erin M. Bayne 
  

 Song variants are features that distinct populations of passerine birds, and 
can be mapped across geographic boundaries. As a result, dialects can be 
present along their geographic range. In addition, biotic and abiotic 
variables can shape the song features to improve transmission. Here, we 
are testing if there is an influence of latitude in the presence of dialects, and 
whether the number of individual singing in a given area, or vegetation 
structure modify song features of a common sparrow along its geographic 
range in Alberta. We described the songs of Lincoln’s Sparrow using 
recordings from autonomous recording units deployed by the Alberta 
Biodiversity Monitoring Institute in 2016-2017 in Alberta. We measured the 
highest frequency, the lowest frequency, and the bandwidth to describe the 
acoustic features of the songs. We visually detected the songs of 33 
individuals in 30 locations (20 min recordings). We identified 116 syllables 
types, the number of songs per individuals varied from 1 to 3. Birds in 
northern latitudes, where the vegetation is denser (more conifers) had 
smaller bandwidths and lower maximum frequencies. The number of 
individuals did not explain differences in song features; neither there was 
evidence of clusters between the individuals, suggesting the presence of 
dialects in Lincoln’s Sparrow populations. We found support for the 
changes in song structure due to vegetation as an important factor to shape 
the songs of passerine birds at a macrogeographic scale. 

  

38 Do alpine lakes and ponds differ in their sensitivities to nitrogen and 

phosphorus deposition? 
 Jenna Cook and Rolf Vinebrooke 
  

 Alpine environments are increasingly exposed to elevated nutrient loading 
in the form of anthropogenic nitrogen (N) and phosphorus (P) from forest 
fires and land erosion.  Plants and algae often respond synergistically to 
nitrogen when combined with phosphorus, highlighting the potential 
negative consequences of increased deposition of both nutrients for many 
implicitly pristine alpine ecosystems.  Our survey of alpine sites in the 
relatively low-N deposition region of the Canadian Rockies provides 
chemical evidence that ponds might be sensitive to nitrogen deposition 
whereas lakes are not.  To test this hypothesis, we conducted in vitro N √ó 
P enrichment bioassays in an attempt to provide experimental evidence in 
support of these inferences of differential nutrient limitation of alpine ponds 
and lakes.  Our findings support meta-analytical evidence of nutrient co-
limitation being the rule rather than the exception. Further, the net impact of 
N and P was often greater than the sum of their individual effects. Nutrient 
co-limitation in ponds was occasionally driven by nitrogen (i.e. sequential 
co-limitation N) but was also confounded by spatial and temporal variation.  
Taken together, this highlights the potential for future eutrophication of 
alpine lakes and ponds given increased wet deposition of nitrogen (i.e. 
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precipitation) and dry deposition of phosphorus in the form of ash from 
forest fires under a warming, drier climate.  

  

39 Gene flow and hierarchical population structure within a butterfly 

metapopulation (Papilio machaon dodi) persisting in a dendritic ecological 
network of riverine corridors 
 Zachary G. MacDonald, Julian R. Dupuis, John H. Acorn, Scott E. Nielsen, 

Felix A. H. Sperling 
  

 Southern Alberta populations of the Old World swallowtail butterfly, Papilio 
machaon dodi, are restricted to eroding habitat along banks of major rivers 
where their larval host plant, Artemisia dracunculus, occurs. This presents 
an opportunity to infer how linear patterns of habitat connectivity relate to 
gene flow and population structure in a vagile butterfly species. Maximum 
entropy habitat suitability models indicate that eroding banks of the Red 
Deer, South Saskatchewan, Old Man, and Milk River comprise a dendritic 
ecological network of habitat corridors in a matrix of unsuitable prairie and 
agricultural habitat. Using a resistance surface parameterized as the 
inverse of predicted habitat suitability, connectivity analyses based on least 
cost paths and electrical circuit theory predict that gene flow mainly follows 
the dendritic ecological network (i.e., f[genetic distance] ~ river distance), 
rather than direct paths between populations (f[genetic distance] ~ 
Euclidean distance). Such approaches to connectivity analyses assume 
that habitat suitability and landscape permeability are interchangeable 
conceptual constructs. However, while butterfly larvae may be limited to 
specific habitats due to host plant requirements, gene flow among disjunct 
populations may be structured by rare, long-range dispersal of vagile adults 
with less specific habitat requirements. To assess gene flow and population 
structure within P. m. dodi, we used ddRAD sequencing to map thousands 
of SNPs across the P. m. dodi nuclear genome for 162 individuals collected 
in southern Alberta. Hierarchical population structure was assessed using 
principal component analysis and the model-based clustering program 
Structure, and pairwise genetic distances were estimated between all 
individuals. Landscape genomic analyses did not accord with connectivity 
predictions based on habitat suitability, suggesting that habitat suitability 
and landscape permeability are better treated as distinct conceptual 
constructs in conservation planning. 
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40 Dysregulation in DNA Double-strand break repair in Multiple Myeloma 

cells 
 Jason Al Fakih, Ismail Hassan Ismail 
  

 Multiple Myeloma is an incurable B cell cancer, and virtually always a death 
sentence if you were diagnosed by your physician. Keep that in mind, 
because it just happens to be the second most common global 
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hematological based death. I attended a conference in which 20 medical 
doctors from across Canada came to present their clinical findings on 
Multiple Myeloma. They all proposed that (i) that new drugs are not being 
made fast enough, (ii) these new drugs are quite toxic to the patient, and 
(iii) the existing drugs should be combined into different cocktails and 
administered at different stages of the Multiple Myeloma cancer in the 
patient. The problem is that these drugs are not a cure, and patients 
relapse to the treatment (median of 5 years). These drugs just delay the 
end. RNF168 (Ring Finger Protein 168) is an E3 ubiquitin ligase used in 
DNA double strand break repair. Multiple Myeloma is a plasma cell cancer 
characterized by the overabundance of antibodies in the bone marrow. At 
the site of a double strand break, ubiquitination at key DNA sites recruits 
RNF168. RNF168 further ubiquitinates the DNA to recruit 53 Binding 
Protein 1 (53BP1), causing the cell to use a highly mutagenic repair 
pathway called non-homologous end joining (NHEJ) to re-ligate both ends 
of the DNA back together as opposed to facing cell death.  
Proteosome inhibition therapy is used to reduce free ubiquitin levels enough 
to prevent NHEJ from repairing the double strand break, leading to the 
collapse of the cancerous plasma cell. The introduction of mutations by 
NHEJ promotes more resistance to proteosome inhibition treatment, 
leading to an eventual resistance to the therapy. The purpose is to identify 
RNF168 as a prognostical tool to predict if a Multiple Myeloma patient is to 
benefit from a proteosome inhibition therapy.  

  

41 Novel functions of HHIP (hedgehog-interacting protein) during eye 

morphogenesis 
 Saif Rehman, Kevin Yoon 
  

 Recent research on zebrafish (Danio rerio) eye morphogenesis indicates 
that a fissure appears transiently in the dorsal optic cup to physically direct 
blood vessel growth towards the lens. Aberrant superior fissure closure 
results in gaps in the dorsal eye; akin to coloboma (a result of aberrant 
closure of the choroid fissure in the ventral eye). Exome sequencing of 
patients with superior coloboma yielded many potentially disease-
associated genes, including components of the BMP pathway (BMPR1a), 
which were subsequently found to promote superior fissure closure. 
Although inhibited BMP signaling resulted in significant delays in superior 
fissure closure, superior coloboma occurrence remained rare. This implies 
that superior coloboma may be a multigenic disorder whereby aberrancy in 
multiple components is necessary for disease phenotypes past embryonic 
life. BMP signaling in the dorsal eye is known to be antagonized by Sonic 
Hedgehog in the ventral region. Treatment with cyclopamine (SHH inhibitor) 
suppressed the closure delay found in BMP-deficient embryos. However, 
genetic components of the SHH pathway associated with superior 
coloboma remain elusive. In scouring the exome sequencing data, it was 
noted that the patient with the BMPR1a mutation also has a potentially 
disease-causing mutation in HHIP (an inhibitor of SHH signaling). I 
therefore hypothesized that knockdown of HHIP results in elevated SHH 
signaling that antagonizes superior fissure closure and constricts the 
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vasculature. However, the preliminary evidence suggests that loss of HHIP 
results in phenotypes indicative of reduced SHH signaling: accelerated 
superior fissure closure and unrestricted vasculature. There have been 
some reports that co-activators of SHH can function as repressors in certain 
contexts, therefore my findings contribute further insight into this novel 
dynamic by suggesting that repressors can act as co-activators. Further 
studies are currently underway to better resolve the localization and effects 
of HHIP during superior fissure morphogenesis.  

  

42 Genetic manipulation of key eye dorsoventral axis patterning genes, vax2 

and tbx2b, results in aberrant closure of superior ocular sulcus, a novel 
structure of eye development 
 Kevin H. Yoon, Jennifer C. Hocking, Ordan Lehmann, Andrew J. 

Waskiewicz 
  

 Congenital ocular coloboma is a genetic disorder that is typically observed 
as a cleft formation in the inferior aspect of the eye due to the failure of the 
choroid fissure to close during eye development. Recently, identification of 
individuals with coloboma in the superior aspect of the iris led to the 
discovery of a novel developmental structure, referred to as the superior 
ocular sulcus (SOS), that is transiently present on the dorsal aspect of the 
optic cup during early zebrafish eye development. Through patient-derived 
exome sequencing data, we identified dorsoventral (DV) axis patterning 
genes, VAX2 and TBX2, as candidate genes involved in SOS closure. To 
assess the effects of manipulating these genes, we have begun studying 
vax2 and tbx2b using zebrafish. Investigation of differences in dorsal eye 
morphology between wildtype and tbx2b null mutant embryos suggests that 
loss of tbx2b results in delayed SOS closure. To elucidate the effects of 
vax2 loss, we created a vax2 null allele, resulting in deletion of 83 base-
pairs upstream of the homeodomain region, which in turn produces a 
truncated protein. However, vax2 null mutant embryos display no signs of 
SOS closure defects. Conversely, overexpression of wildtype VAX2 mRNA 
in wildtype zebrafish embryos leads to a delay in SOS closure in a dosage-
dependent manner. This effect is slightly exacerbated in embryos injected 
with VAX2 mRNA containing the patient-derived variant sequence. 
Overexpression of VAX2 also leads to perturbed expression of DV-axis 
patterning genes, including that of tbx5a and tbx2b. Additionally, VAX2 
overexpression results in abnormal vasculature formation around the 
developing eye. Overall, our results provide support for a model in which 
DV eye patterning is essential for SOS closure, as the perturbation of the 
interplay between dorsally-expressed BMP signaling molecules and 
ventrally-expressed Sonic hedgehog-induced molecules results in aberrant 
closure of SOS. 

  

43 Analysis of stress and immune gene expression of mammalian 

macrophages exposed to oil sands process-affected water (OSPW) and its 
fractions. 
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 Maham Qamer, Nicole Phillips, Mike Belosevic  
  

 The refinement of bitumen from the Alberta oil sands requires large 
quantities of water. Any water which contacts the oil sands is defined by 
Natural Resources Canada as oil sands process-affected water (OSPW). 
OSPW must be stored on site, most commonly in tailings ponds which have 
accumulated approximately 220km2 of area in northern Alberta over the 
years, posing a threat to the existing ecosystems and requiring further 
scrutiny on how to properly manage and characterize this waste water. 
OSPW can be broadly categorized and physically fractionated into its 
inorganic and organic components. The organic fraction (OSPW-OF) 
contains naphthenic acids (NAs), BTEX, polycyclic aromatic hydrocarbons 
and phenols whereas the inorganic fraction mainly consists of heavy metals 
such as mercury, lead and arsenic and salts. NAs from the organic fraction 
have been the main target of OSPW toxicity studies to date. However, 
further investigation by our lab into the inorganic fraction found decreased 
ability of cells to phagocytose and proliferate at lower concentrations after 
exposure than its organic counterpart indicating a gap in the knowledge 
regarding whole OSPW toxicity. Through our investigation, viability assays 
showed a 90% decrease in cell viability after exposure doses of 17ug/mL in 
whole OSPW and OSPW-IF. Comparatively, OSPW-OF required an 
exposure dose of 100ug/mL to exhibit the same decrease in cell viability. 
This study aims to further characterize the inorganic fraction and its toxic 
ability through use of in vitro cell based assays and analysis of immune and 
stress genes through quantitative PCR in comparison to whole OSPW and 
OSPW-OF. 

  

 
 
 

Poster Presentation Abstracts 

 
1    Structural Colour 

 Carlos Fiorentino 
  

 Structural colour is a way of achieving colour via various physical effects of the 
interaction between light and a surface, by adding “information” to material 
surfaces at the nano-scale, and without relying on pigmentation or chemical 
coloration processes. It is one of the most promising areas for innovation within 
the biomimetic design arena, attracting numerous design innovation ideas. 
Structural colour implementation may play a crucial role within the prospect of 
new and sustainable technological advances, for instance in screen display 
technologies, printing and coloring industries, signaling and communications 
and photonic computing. While structural colour has been initially explored and 
tested for application in new materials and technologies, it is still at an early 
stage of development. Existing information on structural colour is presented in a 
language rooted in hard sciences -biology and physics, which can limit access 
and understanding by non-scientiSc audiences to further design exploration and 
implementation. This project is focused on addressing such limitation, and aims 
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to fill communication gaps between scientists and designers involved in current 
biomimetic projects, as well as inspire new ones through the use of a digital 
interface -StrC. This poster describes a comprehensive study conducted to test the use 
of the StrC ecosystem. A key to improving the world lies in a greater comprehension of 
nature. The StrC project is the result of a transformative mix of disciplinary realms, that 
leads to innovation inspired by nature. 

  

2    How loud is “loud”? Comparing transcriber ratings and decibel levels of 

continuous industrial noise in field recordings 

 Hannah Stormer, Natalie V. Sanchez and Dr. Erin Bayne 

  

 Recent avian bioacoustics studies often employ autonomous recording units (ARUs) to 
take field recordings. Human transcribers identify vocalizations in the recordings and 
rate environmental characteristics. Continuous industrial noise is rated on a scale with 
four categories from 0-3; 0 indicates no noise, 1 faint noise, 2 moderate noise, and 3 
heavy noise. The threshold between a rating category and the actual decibel level 
defined by the rating is uncertain; this is a problem if the rated recordings are to be used 
for research. We hypothesized that each rating would correspond to a range of decibel 
levels with minimal overlap between the ranges for each rating category. The noise in 
349 recordings was rated by transcribers and digitally measured in decibels. Each of the 
four rating categories corresponded to a wide range of decibel levels, with considerable 
overlap between decibel ranges for each category. This means that a pair of rated 
recordings could not be compared, as the ratings alone would not be sufficient to 
differentiate the noise level in the two recordings. Although the decibel ranges were 
similar, the average decibel level of noise associated with each rating category was 
significantly different for most rating categories (F=38.17, df=3,345, p=0.001). A large 
sample size of rated recordings would have a different average decibel level for 
recordings of each rating category and could be used for research.  We recommend that 
decibel measurements replace the ratings, and that additional measurements such as 
frequency range are made to allow study relating to specific types of industrial noise. 
Ratings assigned based on the appearance of the sound in the sonogram could narrow 
variation associated with each rating category and allow comparison between small 
numbers of rated recordings. 

  

3    Going Against the Flow: Spatiotemporal Patterns of Ice Drift and Polar Bear 

Movement in Hudson Bay, Canada 

 Natasha J. Klappstein, Ron R. Togunov, Jody R. Reimer, Nick J. Lunn, Andrew E. 
Derocher 

  

 Habitats, including sea ice, with a mobile substrate can affect the energy expenditure of 
animals traveling in such environments. Sea ice is dynamic and drifts due to wind and 
water currents and speeds are increasing over time due to climate change. Polar bears 
(Ursus maritimus) often move against ice drift, and increasing drift rates are linked to 
increased energetic demands. Our study examined the effects of ice drift on the western 
Hudson Bay polar bear population, which has declined by approximately 30%. 
Decreases in body condition and survival have been linked to other ice characteristics, 
but the effects of ice drift on energy expenditure remain unknown. We examined 
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spatiotemporal trends in ice drift speed and variability across the Hudson Bay from 
1987-2015. We linked ice drift to polar bear satellite telemetry location data to assess 
movement directionality and individual variation in exposure to ice drift. Our results 
indicate ice drift speeds are slower near the coast and during break-up. There was no 
increase in sea ice drift speeds over time but variability did increase. Generally, bears 
moved perpendicular to ice drift in November and December, opposite drift in January -
March, but bear movement became highly dispersed in April-July. Polar bear exposure 
to ice drift varied between years and between individuals, which may contribute to inter-
individual variation in body condition. Although there is some counter-ice movement in 
certain months, lack of a long-term increase in ice drift suggests this may not have 
contributed to the body decline of the population as a whole. This is contrary to findings 
in other subpopulations and demonstrates the need for population-specific research and 
risk evaluation.  

  

4    Annual Dispersal of Endangered Burrowing Owls (Athene cunicularia): The 

effects on survival estimates in a migratory population 

 Morganne Wall, Erin Bayne and Troy Wellicome 
  

 The migratory population of Burrowing Owl (Athene cunicularia) in Canada has 
undergone significant population declines over the past three decades. To understand 
population changes for long-distance migrants, including Endangered Species, reliable 
estimates are needed for reproduction and survival, as well as immigration and 
emigration. For the Endangered Burrowing Owl (BUOW) population in Canada, annual 
survival estimates are currently obtained using band-return data where survival is 
calculated according to those individuals resighted each year, with minor corrections to 
account for a few known missing sightings; however, such survival estimates do not 
differentiate emigration from mortality: any individuals that disperse outside of the study 
area are considered dead using this approach. To accurately estimate survival, a better 
understanding of dispersal, and associated permanent emigration, is therefore required. 
Natal dispersal, and perhaps to a lesser extent breeding dispersal, appears to be 
common even in non-migratory populations of BUOWs and other members of the genus 
Athene; therefore, we must consider dispersal and associated permanent emigration 
when calculating apparent survival for the long-distant migratory population of BUOWs 
within Canada. Previous methods attempting to correct for permanent emigration have 
neglected to use spatial information on banding and resighting locations within study 
areas, in concert with statistical functions created from observed dispersal events.  
Using these proposed estimates of emigration out of study areas, we can then correct 
survival estimates in local populations of owls within Canada.  

  

5    Functional threshold responses of stream ecosystems to nutrients across 

agricultural ecoregions of Alberta 

 Emily Barrie, Suzanne Tank, Rolf Vinebrooke, Greg Piorkowski and Madison Kobryn 

  

 Streams throughout much of Alberta have been impacted by non-point source pollution 
from agriculture. Excess inputs of nitrogen and phosphorous in particular can deteriorate 
the health of these ecosystems. However, the impacts of nutrient enrichment on small 
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streams within the Boreal, Parkland and Grassland ecoregions are relatively unknown.  
The purpose of this research is to assess how stream function varies across nutrient 
gradients in these three key agricultural ecoregions of Alberta. To do this, we will use 
functional indicators such as organic matter decomposition and stream metabolism, 
which are important metrics that respond to nutrient loading and can directly quantify 
change to ecosystem services. This study will test the hypothesis that nutrient-driven 
thresholds will differ across ecoregions due to differences in human land use and 
variations in nutrient limitation caused by soils and other region-specific factors. The 
response of organic matter decomposition to nutrient enrichment will be assessed by 
examining decay rates and changes in stoichiometric ratios. Litter bags will be used to 
measure organic matter decomposition within each stream and study the nutrient 
content of the decaying litter. Stream metabolism metrics of gross primary production, 
ecosystem respiration, and net ecosystem productivity will also be examined using 
dissolved oxygen concentrations, photosynthetically active radiation and temperature to 
model these metrics using maximum likelihood estimation and Bayesian models. The 
functional responses in each ecoregion will be compared along a gradient of increasing 
nutrient concentrations to determine thresholds. This research will contribute knowledge 
on how stream metabolism and organic matter decomposition respond to a gradient of 
increasing nutrients and the potential functional thresholds. Our findings will help 
develop environmental policy by defining critical nutrient loading thresholds for Albertan 
agricultural streams. 

 

6    The effect of predator presence and competition with elk on deer visitation 

rates at the Ya Ha Tinda with remote cameras 

 Kayla Kuefler, Mitchell J. Flowers, and Evelyn H. Merrill 
  

 Apparent competition involves the direct and indirect interactions between two prey 
species and a shared predator. The interactions between caribou, moose, and wolves 
are often used as a prime example of apparent competition. But what if there are other 
species interactions that also fit apparent competition? In the Ya Ha Tinda (YHT), since 
the 1990s, elk populations have been declining, while white-tailed deer and wolf 
populations are increasing. This leads to the possibility of a new example of apparent 
competition. White-tailed deer and elk use the landscape in a similar manner and their 
interactions will change depending on the presence of other species, whether predators 
or potential competitors. Therefore, I hypothesize that white-tailed deer will alter their 
visitation rates when predators -wolves, bears, cougars, or coyotes ‚Äì or potential 
competitors ‚Äì elk and/or mule deer ‚Äì have been in an area. Any interactions between 
white-tailed deer and elk will become apparent if whitetail avoid or aggregate near areas 
elk have been. Remote cameras were placed within and around the YHT using the 
minimum convex polygon of gps-collared elk locations. Images were classified using 
Timelapse and mixed-effects cox proportional hazard was used to determine the 
visitation rates of white-tailed deer and the variables that change the time-to-event (TTE) 
of white-tailed deer. Preliminary results indicate that the top models for predators and 
competitors is wolf presence and elk presence, respectfully. White-tailed deer visitation 
rate decreased by 60% when wolves were detected (HR=0.396, p=2x10-8) and by 59% 
when elk were detected (HR=0.405, p=0).  This project furthers our understanding on 
how whitetail deer change their movement patterns in response to 
predators/competitors. It also will indicate if apparent competition is a possible factor in 
the decrease in elk at the YHT. 
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7    Growth optimization and polyhydroxybutyrate (PHB) production of 

methanotrophs for environmental protection and industrial application 

 Hem Kanta Sharma, Lisa Stein and Dominic Sauvageau 
  

 Human reliance in nondegradable, petro-based polymers have been the greatest 
concern due to its environmental impact and escalating human and animal health 
problems which necessitate an urgent global priority of biodegradable, non-petroleum-
based, sustainable alternatives like bioplastics. Methane, on the other hand, has 
stronger warming potential (20 times) than carbon dioxide and account for about 17% of 
global warming. However, the methanotrophs are known for its ability to assimilate 
methane and incorporate it into biomass, production of polyhydroxybutyrate (PHB) and 
different metabolites. The PHB is a polyester, a building block of polyhydroxy-alkanoate 
(PHA), used in the manufacture of biodegradable plastics. Our methanotrophic strain 
Methylocystis sp. Rockwell produces PHB under physiological stress conditions, 
apparently when there were limiting essential nutrients or excess availability of carbon 
sources employing a set of catalytic enzymes. Thus, the study aimed to optimize the C1 
compounds (methane or methanol), nitrogen sources (nitrate or ammonium) and oxygen 
for higher bacterial growth and PHB production. Our preliminary study showed that the 
growth of Rockwell was high in ammonium in compare to nitrate media. The growth of 
Rockwell in nitrate (as a nitrogen source) and methane of 4.55 mM/L (as a carbon 
source) resulted in higher bacterial biomass with 99% of methane consumption in 72 h 
of incubation. Bioconversion of methane not only discourage on the utilization of 
nondegradable polymers (such as polyethylene, polystyrene, polypropylene, etc.) but 
also help to mitigate the potential environmental impact of methane. Further prevailing 
strategy of higher PHB production depends on optimization of other nutrients 
parameters and scale up in advanced self-regulated fermentation bioreactor.  

  

8    Investigating a Mechanism for Vascular Guidance in the Developing Eye 

 Sabrina Fox, Jennifer Hocking and Andrew Waskiewicz 
  

 Proper development of the embryonic eye critically depends on a constant supply of 
blood to nourish the developing tissues. This is carried out by two main vascular 
systems: the hyaloid system and the superior system. The superior system enters the 
eye through a newly discovered transient groove in the superior portion of the eye 
known as the superior ocular sulcus (SOS). Both delayed and accelerated closure of the 
SOS result in defects in blood vessel pathfinding, ultimately resulting in abnormalities in 
the lens and retina. Since defects in blood vessel guidance are associated with defects 
in SOS closure, we believe that the purpose of the SOS is to guide blood vessels into 
the eye. However, how the SOS regulates blood vessel pathfinding remains unknown. 
We hypothesize that the SOS expresses signalling molecules to “tell” the blood vessels 
where to go during development. To test this, we will analyze the expression of 
semaphorins and neuropilins, factors that are thought to be involved in vessel migration, 
in zebrafish models that have disrupted SOS closure. If proper blood vessel migration is 
dependent on proper closure of the SOS, then we would expect disrupted SOS closure 
to interfere with the expression of these guidance factors. Factors with altered 
expression will be further investigated by eliminating the expression of the factor in 
question and analyzing the effect on blood vessel migration. If these factors are involved 
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in vascular pathfinding, then we would expect to see aberrant migration of the superior 
system through the SOS. These experiments, taken together, will allow us to better 
understand the precise mechanisms the SOS uses to direct the superior vascular 
system into the developing eye. 

  

9    Mitophagy in age associated mitochondrial dysfunction  

 Reema Joshi, Allen Herbst, Debbie McKenzie and Judd Aiken 
  

 Within individual cells, the  age-induced focal accumulation of mitochondrial DNA 
deletion mutations results in the ablation of electron transport chain (ETC) activity. The 
loss of cellular respiration leads to muscle fiber atrophy, fiber breakage, activation of 
apoptosis and ultimately, necrosis. The objective of my project is to determine if, 
concomitant with activated cell death pathways, there is a change in the rate of 
mitophagy. Two hundred consecutive sections  (10¬µm) are obtained from the 
quadriceps muscles of aged rats (36 month). Proteins involved in mitophagy will be 
identified using immunohistochemistry and ETC activity will be visualized using a 
histological approach.  Fibers staining positive for ETC abnormalities or for mitophagy 
markers will be annotated and followed along their length. A specific marker of activated 
mitochondrial macroautophagy is phosphorylated PINK-1 (PTEN (phosphatase and 
tensin homolog) induced kinase) that accumulates on the membranes of depolarized 
mitochondria. Activated PINK-1 causes phosphorylation of protein parkin triggering the 
formation of the autophagosome. The induction of macroautophagy will be characterized 
by measuring the abundance and activation state of PINK and parkin in ETC-deficient 
fibers. The comparison of PINK positive regions to PINK negative regions along the 
same fiber will provide insight on the biochemical pathways contributing to the loss of 
function and mass of skeletal muscle during old age.  

  

10    Treatment of spinal muscular atrophy using novel antisense 

oligonucleotides in vivo  

 Kara Goodkey, Tejal Aslesh, Rika Maruyama and Toshifumi Yokota 
  

 Spinal muscular atrophy (SMA) is an autosomal recessive disorder caused by a loss of 
function mutation in the survival motor neuron 1 (SMN1) gene. SMN2 is a paralogue of 
SMN1 but is unable to produce adequate amounts of the protein due to the loss of exon 
7. The intronic splicing silencer number 1 (ISS-N1) in intron 7 acts on a C-T transition 
removing exon 7 from the reading frame. The FDA approved a modified 2'-O-
methoxyethyl (MOE) antisense oligonucleotide called Nusinersen (Spinraza) for 
treatment of SMA, however, Spinraza requires an invasive injection and is very 
expensive for patients of this disease. This study developed novel treatments of SMA 
using antisense oligonucleotide-mediated therapy (AON). AONs are short gene 
sequences that hybridize to the ISS-N1 and block its excision of exon 7. Four AON 
chemistries were compared as a treatment for SMA; locked nucleic acid (LNA), 2‚Äô-O-
methoxyethyl (MOE), and phosphorodiamidate morpholino oligomers (PMO) naked or 
conjugated to targeted axonal import peptides (TAxI). Neonatal mice that presented with 
the SMA genotype and phenotype were injected with one of the four chemistries of 
AONs on P0 and sacrificed P7. Quantitative polymerase chain reaction (qPCR) was 
used to test for full-length expression of the SMN2 gene in four different tissues 
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extracted from each pup.  This data coupled with functional tests and survival curves 
highlighted the efficacy of each chemistry as a treatment. LNA and TAxI-PMO did not 
have significant expression of the SMN2 gene or survival when compared to non-treated 
or MOE treated pups. PMO treated pups, however, had increased full-length expression 
of the SMN2 gene and equivalent survival curve to the approved MOE therapy that is 
currently on the market. This makes PMO a promising candidate for future AON 
therapies for SMA patients. 

  

11    Taz and WNT signaling in zebrafish brain ventricle organogenesis 

 Renee Dicipulo, Lyndsay Selland and Andrew Waskiewicz 
  

 The brain ventricle system is a highly conserved, vertebrate-specific innovation, and 
consists of unique structures including the cavities known as the ventricles, and cerebral 
spinal fluid (CSF). Improper development of the brain ventricle system (BVS) is 
associated with congenital neurodegenerative defects, including hydrocephaly, that is 
caused by an abnormal buildup of CSF, and cognitive impairment. While the BVS has 
been known for over 2000 years, the processes involved in proper morphogenesis and 
the complex genetic mechanisms governing the development of these structures within 
are still poorly understood. My goal is to unravel the relationship between the Hippo 
signaling pathway, specifically the transcriptional coactivator Taz, and brain ventricle 
development using the zebrafish system. Canonically, the Hippo signaling pathway is 
known to regulate organogenesis by manipulating processes such as proliferation and 
apoptosis. In wild-type animals, Taz is localized to the rhombomeres, which are 
hindbrain segment boundaries. Therefore, we hypothesize that Taz has a role in 
regulating rhombomere identity in the hindbrain ventricle, and through its downstream 
effectors and interactions with other pathways, contribute to cell identity within the brain 
ventricle. In our studies, we have identified a novel role for Taz in hindbrain ventricle 
development. In our taz mutants, there is a failure of hindbrain ventricle expansion, and 
aberrant apicobasal polarity. In addition, in our mutants, Taz recruitment to these 
rhombomere boundaries is lost. Our studies have indicated that the recruitment of Taz 
to the rhombomere boundaries is WNT-dependent, and chemically antagonizing the Wnt 
pathway phenocopies taz mutants. In addition to Wnt involvement, preliminary studies 
have indicated Notch involvement at these boundaries. Overall, my project seeks to 
investigate a model in which Taz is regulated by WNT and interacts with NOTCH 
signaling in order to regulate cell behaviour and control cytoskeletal dynamics in the 
formation of the brain ventricle. 

  

12    Detection of Fluorescence in Transgenic Zebrafish Embryos Injected with 

DNA Plasmid to Enhance Photoreceptor Visualization for Future Use in the 
RP1L1 Gene  

 Rhea Sharma, Nicole C.L. Noel, W. Ted Allison 
  

 The two main photoreceptors involved in vision are rods and cones. Rods are primarily 
involved in night-vision, while cones regulate day-vision. Overtime, we have noticed that 
various degenerative retinal diseases target rods and cones differently. One such case 
involved the RP1L1 gene (retinitis pigmentosa 1-like-1). Mutations in this gene can 
contribute to vision loss. However, the process by which this differentially impacts rods 
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and cones remains unknown. It can be due to mutations impacting their interactions with 
proteins in distinct ways; alternatively, by killing them via a gain-of-function mutation in 
some cases and a mutated protein leading to a loss of function in other cases. To 
assess this, I have been attempting to create a transgenic line of zebrafish, an ideal 
animal model for our research, that will allow me to easily visualize photoreceptors for 
use in future experiments that involve the manipulation of the RP1L1 gene. I have 
injected zebrafish embryos with two different kinds of DNA plasmids: XOPS: egfp and 
rh1: GFP, both of which are rod photoreceptor markers. These effects are measured 
with microscopy. Beyond minimal auto-fluorescence, these fish do not exhibit much 
fluorescence at five to six days post fertilization. This can be due to a variety of factors, 
such as injection technique or faulty plasmid. To determine the root cause, I will inject a 
control plasmid using the same technique and monitor the fluorescent response. This 
experimentation in vital to understanding rod and cone photoreceptor differences and, 
specifically, the mechanism by which RP1L1 variants impact vision. The hope is to 
create and advance medical therapies to become more impactful and successful.  

  

13    Modelling cone-rod dystrophy in zebrafish 

 Siobhan Carroll, Francesca Jean and David Pilgrim 
  

 UNC119 proteins are proposed to play a role in trafficking within the photoreceptor at 
both the connecting cilium and the ribbon synapse. Consistent with this, human 
mutations in UNC119 have been shown to lead to improper photoreceptor function and 
retinal degeneration, thus causing diseases such as cone-rod dystrophy. However, 
exactly how UNC119 is vital to photoreceptor function and the molecular mechanism 
behind the degenerative phenotypes remains unclear. Therefore, the goal of this project 
was to create a degenerative UNC119 model in zebrafish (Danio rerio) with the ultimate 
goal of determining the molecular mechanism behind the degeneration. Zebrafish have 
four copies of unc119 (unc119a, unc119b, unc119c, and unc119d) whereas humans 
have two copies (UNC119A and UNC119B). In humans, it is known that UNC119A 
mutations cause disease rather than UNC119B. Synteny analyses indicated that 
zebrafish unc119a and unc119b are orthologous to human UNC119A and in situ 
hybridization studies show that both genes are expressed in the photoreceptor layer. 
Therefore, unc119a and unc119b are the best candidates for modeling retinal 
degeneration in zebrafish. To test this, single and double mutants in unc119a and 
unc119b were created using CRISPR-Cas9. Mutants and wildtype control subjects were 
fixed at 4.5 days post fertilization (dpf), one month, six months, and nine months. 
Sections of these fish were taken along the coronal plane until the optic nerve was 
visible. H&E staining was then performed to allow for visualization of the photoreceptors 
and the retina as a whole. Typical indications of degeneration are a disorganized outer 
nuclear layer and migration of photoreceptor nuclei toward the outer plexiform layer. No 
degenerative phenotypes are expected at the 4.5 dpf and one month stages, but these 
stages were examined for any early signs of degeneration or confounding variables 
such as unwanted disease or morphological abnormalities. Single and double mutants 
at 4.5 dpf and one month have been examined and as expected, analysis of stained 
sections show no apparent degenerative phenotypes. Future observation of fish at six 
months and nine months are expected to show degenerative phenotypes. If 
degenerative phenotypes are present in these fish, a model of retinal degeneration in 
zebrafish will have been successfully created and further studies can be performed to 
elucidate the exact molecular mechanism behind the degeneration that is seen in the 
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absence of UNC119. 

  

14    Mechanistic Insights into the Function of RNF138 in DNA Repair 

 Jason Kreutz, Amira Fitieh, Andrew Locke and Ismail Ismail 
  

 Maintaining genome integrity is essential for the survival of any organism. DNA repair 
mechanisms work to rectify mutations that would cause cells to otherwise become 
malignant. The homologous recombination (HR) and the non-homologous end joining 
(NHEJ) DNA repair mechanisms exist for double stranded DNA breaks (DSBs). 
Recently, RNF138- an E3 ubiquitin ligase, was discovered in a short interfering RNA 
screen for E3 ubiquitin ligases involved in HR. Furthermore, RNF138 has been 
characterized to recruit to DSBs and promote cells into performing HR over NHEJ. We 
have found that poorly characterized paralogues of RNF138, RNF166 and RNF114, are 
also recruited to DSBs. Our research seeks to determine the potential role of 
RNF166/RNF114 in DSB repair, and whether their function is redundant to that of 
RNF138 with respect to the DNA damage response. To accomplish this, protein 
chimeras of RNF138, RNF114 and RNF116 were transiently transfected into U2-OS 
cells and the recruitment of the mcherry-tagged Chimeras were monitored by time lapse 
laser micro-irradiation microscopy. aforementioned ligases. In this work, we will present 
evidence for how these E3 ubiquitin ligases function in DNA damage signaling. 

  

15    Endocannabinoid receptors, CB1 and CB2 exhibit distinctive roles in early 

zebrafish motor neuron development and locomotor  behaviour 

 MD Shah Sufian, Declan Ali 
  

 Endocannabinoid (eCB) molecules play an essential role in regulating a variety of 
physiological and cognitive processes through occupying eCB receptors present in 
central (CNS) and peripheral nervous system (PNS). CB1 and CB2 are two very 
important receptors of this eCB pathway and normally present from the very early 
developmental stage. Particularly, CB1 and CB2 receptor (CB1R and CB2R) actions 
alone are not fully elucidated yet, and to well understand their role in eCB system, here 
we pharmacologically inhibited CB1 and CB2 receptors (with AM251 and AM630 
respectively) to study their effects on zebrafish development. We specifically examined 
primary and secondary motor neurons outgrowth and larval locomotive behaviour upon 
CB1R and CB2R blocking, either from 0-24 or 24-48 hours of post fertilization (0-24hpf 
or 24-48hpf). Inhibiting CB2R from 0-24hpf had higher implications on gross 
morphologies and heart rate compared to CB1R, though CB2R blocking from 24-48hpf 
showed minimal effects. However, CB1R inhibition at 0-24hpf showed an increased 
branching of primary motor neuronal axons, whereas inhibiting CB2R oppositely 
decreased the branching patterns. Unlike primary motor axon, a reduction in lateral 
branches of secondary motor axons was observed upon CB1R inhibition in both 0-24 
and 24-48hpf treatment. Furthermore, both CB1R and CB2R blockers showed a 
reduction in locomotion related behaviours and when looked at their swim bladders, 
AM251 exposures showed a greater instance of non-inflated to partially inflated swim 
bladders in larvae respect to AM630 treatments. Also interestingly, AM251 and AM630 
treatments together particularly after 0-24hpf exposure mostly didn’t show an additive 
effect in our study. Together these findings show the importance of our eCB system and 
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their receptors in early development and how a perturbation of this system can exert 
detrimental effects on motor neuron and locomotor system. 

  

16    Investigating the role of the endocannabinoid system in embryonic 

development 

 Hae-Won Son and Declan Ali 
  

 The endocannabinoid system is crucial in regulating a variety of physiological 
processes, but its role in embryonic development has yet to be characterized. Recent 
studies have shown that zebrafish exposed to cannabinoid compounds during 
embryogenesis exhibit physiological and morphological abnormalities, but little is known 
about underlying mechanisms on a molecular basis. In order to understand how the 
endocannabinoid system is involved in embryonic development, I plan to both 
overstimulate and repress the system, and then study how development is affected in 
both scenarios. The two major compounds found in cannabis are tetrahydrocannabinol 
(THC) and cannabidiol (CBD), both of which interact with receptors within the 
endocannabinoid system. By growing zebrafish embryos in an environment infused with 
THC or CBD, I can examine how overstimulation of the system affects receptor 
expression and other components of the endocannabinoid system. This aim will be 
accomplished by quantifying and visualizing gene and protein levels of treated fish over 
time. To study how repression of the system affects development, a mutant strain of 
zebrafish will be synthesized using CRISPR, resulting in the production of fish that lack 
receptors, and consequently, a functional endocannabinoid system. Any physiological 
abnormalities I observe from this strain will be vital in deducing the specific 
developmental processes that require signalling from the system. The proposed 
experiments will elucidate the role of the endocannabinoid system in embryonic 
development, and may allow us to begin to understand the mechanisms that contribute 
to abnormalities resulting from cannabis exposure during embryogenesis. 

  

17    Cellular Impacts of Mitochondrial Biogenesis in Cultured Rat Myotubes 

 Ash Hariharan, Danielle Gushue, Allen Herbst, Judd Aiken and Debbie McKenzie 
  

 Mitochondria, in addition to their function related to cellular bioenergetics, are important 
regulators of innate immunity and stem cell activity. With age, mitochondrial quality and 
activity decline; this has been associated with the development of a wide range of age-
related diseases including cardiovascular disease, cancer, diabetes, sarcopenia, 
osteoporosis and kidney disease. Mitochondrial biogenesis, a process by which cells 
increase mitochondrial mass, decreases with age. This process may be implicated in the 
accumulation of dysfunctional mitochondria. Mitochondrial biogenesis can be stimulated 
by nutritional deprivation, exercise, and exposure to cold temperatures.  In muscle, 
mitochondrial biogenesis can also be stimulated via treatment with ß-guanidinopropionic 
acid (GPA). By inhibiting the transmembrane creatine transporter, GPA lowers the 
energetic state of the cell and stimulates mitochondrial biogenesis to restore energy 
homeostasis. Based on in vivo studies of rats, where GPA supplementation leads to 
increases in mitochondrial biogenesis, we hypothesize that culturing rat L6 myotubes in 
GPA-supplemented media would increase mitochondrial biogenesis. Rat L6 cells, 
derived from the quadriceps of rats, express abundant mitochondria, in various stages of 
(dys)function, and thus represent a novel model to phenocopy in vivo studies.  Rat L6 
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cells were also chosen for their high fusion potential, i.e., myoblasts fuse to form 
myotubules, as well as their amenability for transfection. We predict that, following GPA 
supplementation, various biomarkers, including phosphorylated AMPK, PGC-1Œ± (the 
master regulator of mitochondrial biogenesis), and Twinkle (a mitochondrial helicase) 
will increase. The maximal response of each biomarker is expected to vary as 
downstream gene expression and subsequent remodeling change during the course of 
treatment. Due to its oral bioavailability and protective effects against mitochondrial 
deficiency, GPA treatment could further elucidate mitochondrial biogenesis. 

  

18    Enhanced Branched Chain Amino Acid catabolism improves contractile 

function in the failing heart 

 Simran Pherwani, Golam Uddin, Liyan Zhang, Arata Fukushima, Cory S. Wagg, Tariq 
Altamimi, Jaimmi Boisvenue, and Gary D. Lopaschuk 

  

 Alterations in cardiac energy metabolism can have a profound impact on the 
establishment and severity of cardiac pathologies. In the failing heart, Branched Chain 
Amino Acids (BCAAs) are markedly elevated causing impaired BCAA oxidation, which 
can further progress heart failure and influence insulin resistance. Key enzymes in the 
BCAA catabolic pathway, such as branched-chain Œ±-keto-acid dehydrogenase 
(BCKDH), are controlled by phosphorylation via kinases such as BCKDH kinase 
(BCKDK), inactivating them. We hypothesized that increasing BCAA catabolism by 
pharmacologically inhibiting BCKDK would decrease BCAAs, improving heart failure 
pathophysiology. Adult mice were subjected to transverse-aortic constriction or sham 
surgeries to induce pressure-overload hypertrophy, and injected with either BCKDK 
inhibitor (BT2) or vehicle 1-week post surgery. Echocardiography data were obtained 
after 4 weeks to assess cardiac function, following which hearts were subjected to 
isolated working heart perfusions. There was a significant decrease in cardiac function 
(45.8¬±3.1 vs 54.3¬±3.8% ejection fraction) in TAC mice compared to sham. BT2 
treatment significantly improved cardiac function in both sham and TAC mice (63.0¬±1.8 
and 56.9¬±3.8% ejection fraction respectively). BCAA oxidation showed improvement 
with treatment but only in sham inhibitor treated hearts, with no changes in cardiac work. 
Furthermore, a significant decrease in BCKDH phosphorylation due to BT2 supports an 
increase in BCAA catabolism. Additionally, BCKDK expression was significantly 
decreased in BT2 treated groups. We conclude that BCKDK inhibition by BT2 results in 
improvement of BCAA oxidation and cardiac function in the failing heart. Improving 
BCAA catabolism may provide a potential future therapeutic approach in treating heart 
failure. 

  

19    Expression and Purification of MBP tagged-MS2 protein 

 Maria Rodriguez 
  

 Splicing factors in the spliceosome regulate intron splicing in eukaryotic cells. Pre-
mRNA splicing is an essential step for gene expression, this process has been 
extensively researched in mammalian cells. However, the characterization of the plant 
spliceosome remains obscured, despite it having a crucial role in plant function. 
Purification of the spliceosome has to be achieved in order to analyze its characteristics. 
RNA bait pull downs will be employed to acquire the spliceosome within the nucleus. In 
order to achieve this, MBP-MS2 protein will bind with high affinity to MS2 hairpin loops 
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which are cloned onto bait RNAs. The production of MBP-MS2 fusion protein is needed 
for these proceeding steps. In this present study, varying conditions for protein 
expression of MBP-MS2 protein in BL21 CP-RIL Escherichia coli were explored. We 
found that MBP-MS2 protein expression was highest when induced with 0.3 mM IPTG. 
Moreover, the purification of MBP-MS2 protein proved to be successful with the use of a 
MBPTrap column. The purified MBP-MS2 will then be used for future steps in the 
purification of the spliceosome. 

  

20    Morphotype or Species nova?: Bryophyte Variation in Arctic Environments 

 Erin Cox and Catherine La Farge 
  

 The Polytrichaceae are a group of bryophytes that have distinct rows of cells on their 
leaves called lamellae. In the Canadian Arctic, the genus Pogonatum P. Beauv. is 
represented by two species that both have incrassate, enlarged and densely papillose 
apical cells of the lamellae. Five collections from one site on Baffin Island, Nunavut have 
smooth apical lamellae cells, distinguishing it morphologically from Pogonatum 
urnigerum (Hedw.) P. Beauv. and Pogonatum dentatum (Menzies ex Brid.) Brid. 
Species pairs within Pogonatum have previously been reported to have smooth versus 
papillose expressions that differentiate them as separate species. This new arctic 
morphotype resembles a southern species of Polytrichaceae (Polytrichastrum 
ohioense). Molecular analysis using the chloroplast region trnL-F and the nuclear region 
ITS2 support distinction from P. ohioense and instead place it in a clade with P. 
urnigerum. Further molecular analyses using the rDNA - ITS1 and microsatellite data is 
needed to clarify the rank of the new morphotype. Within species variation based on 
molecular and morphological data has been limited to a few arctic bryophyte 
populations. This study is part of an ongoing Arctic Bryophyte Flora project involving 
extensive collections in combination with barcoding techniques. 

  

21    Role of CD22 on Germinal Centre Reaction 

 Jhon Enterina, Susmita Sarkar, and Matthew Macauley 
  

 Mammalian cells display a complex array of carbohydrate structures bound on the cell 
surface that differ significantly to those found on invading pathogens; by which the 
immune system has evolved to distinguish these differences. This ability of the immune 
cells to recognize glycan signatures from mammalian tissues as ‘self’ molecular pattern 
ligands is in part due to the expression of a family of immunoglobulin type-lectin 
receptors called Siglecs. Siglecs are sugar-binding proteins that specifically sense for 
sialic acid-containing glycoconjugates primarily expressed in mammalian cells. CD22 is 
currently the most widely-studied member of the Siglec family. In naive B-cells, it is 
predominantly expressed in B cells where it provides a baseline level of inhibition. 
However, it remains unclear to what extent CD22 plays in activated B cells, particularly 
within the germinal center (GC)- transient site found in spleen and lymph nodes when B 
cells receive stimulation from T cells upon antigen challenge. Its development is critical 
for mounting a specific immune response, through the production of antibody-secreting 
cells and memory B cells, to ensure a complete elimination of invading pathogens. In 
GC, B cells down-regulate key biosynthetic enzymes involved in the expression of high-
affinity ligands of CD22, which is revealed by the significant modification of surface 
carbohydrates on murine and human GC B cells. In light with this, we hypothesize that 
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the modification of glycan ligands on GC B cells enhances the chemical signal of 
Siglecs, leading to a more controlled and properly developed GC reaction. To 
demonstrate a critical role for CD22 in GC B cells, we have tracked GC B cell 
responses. Following immunization, antigen-specific B cells lacking CD22 entered the 
GC at the same rate as their wild type counterparts. However, proliferation of CD22-
deficient GC B cells is reduced at later days post-immunization. These data strongly 
suggest a critical role of CD22 in maintaining appropriate control of B cells in the GC. 
Current studies are focused on defining the impact of CD22 on BCR signalling, dark 
zone to light zone transition, and B-T cell interactions. 

  

22    Understanding reef fish early community dynamics on restored coral reefs 

using 3D printing technology   

 A.Garg, N.Helder and S.J.Green 
  

 Habitat complexity influences community structure and dynamics, with higher complexity 
habitats typically supporting greater biodiversity and species abundance.  However, 
anthropogenic activities have increased that rate and magnitude of disturbances across 
ecosystems via direct and indirect processes, resulting in a global loss of critical 
habitats, their ecosystem services, and the range of organisms that depend on them. 
Coral reefs are systems frequently exposed to acute and chronic disturbances such as 
overfishing, eutrophication, tropical storms, disease and climate-change induced coral 
bleaching.  Although they cover less than 0.1% of ocean habitats globally, their 
structurally complex habitat supports nearly one-third of marine fish species, making 
them critical ecosystems to understand and protect before they are lost. An emerging 
restoration method for enhancing the density of live coral on reefs is the addition of 
farmed coral colonies to reef sites, a process known as ‘out-planting’. Despite being 
widely employed, few studies have focused on understanding the effect of coral out-
planting on the community dynamics and assemblage of reef-dependent species post-
restoration. An explorative restoration practice that may allow a better understanding of 
attributes indicating favourable habitat quality for reef fishes, and thus community 
assembly, is the use of artificial 3D printed corals and coral casts to increase habitat 
space for fishes. The objective of my research is to explore early community dynamics 
in post-restoration reefs by addressing how fish recruitment and colonization patterns 
(e.g. by taxa, size, age, and functional group structure) on restored reefs respond to 
increased habitat space, and to the presence of other fishes. 

  

23    Drivers of eutrophication of Alberta’s agricultural stream ecosystems: Is it 

nitrogen, phosphorus, or both? 

 Sydney Huculak, Dr. Suzanne Tank, Dr. Rolf Vinebrooke, Dr. Greg Piorkowski 
  

 Streams are highly valued as sources of habitat, unique biodiversity, and ecosystem 
services. However, streams often receive excess nutrients from non-point sources, 
primarily due to human land-use. In agricultural zones in Alberta, cumulative land-use 
pressures have increased inputs of nitrogen (N) and phosphorus (P) into many streams, 
resulting in eutrophication that degrades biodiversity and ecosystem function. Here, N, 
P, or possibly both in combination (i.e., co-limitation) likely regulates the growth of 
potentially harmful algae. For example, nutrient loading can alter algal community 
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composition and enable toxic cyanobacteria to thrive under nutrient-enriched conditions. 
Understanding the nature of nutrient limitation in streams affected by agricultural runoff 
will allow for more effective management as the specific nutrient inputs requiring control 
can be identified. However, the causal relationship between excess nutrients and algae 
in agricultural streams in Alberta is poorly understood. To date, assessments of nutrient 
limitation have been based solely on correlations between nutrients and the standing 
stock of algae, primarily targeting P endpoints. Therefore, it is critical that region-specific 
limiting nutrients be identified to enable an understanding of the ecological 
consequences of nutrient loading. I will deploy nutrient diffusing substrates (NDS) in 30 
agricultural streams in Alberta spanning three ecoregions (Grassland, Parkland, Boreal) 
and a gradient of nutrient conditions. NDS filters will be analyzed for chlorophyll a and 
taxonomically diagnostic algal pigments using high-performance liquid chromatography 
to infer the limiting nutrient (i.e., N, P, or N+P), that drives algal growth and shifts in algal 
community composition. My investigation will be the first to experimentally determine the 
nature of nutrient limitation of streams within Alberta’s agricultural regions. This research 
will provide policymakers with the necessary information to develop nutrient objectives 
for small streams, with the goal of maintaining healthy aquatic ecosystems in Alberta.  

  

24   Estimating density of sitatunga in the Mayanja River of central Uganda 

using spatially explicit capture recapture (SECR) 

 Camille Warbington and Mark Boyce 
  

 Pressure on the natural world is increasing and conservation dollars are limited.  A well-
regulated hunt for selected species can be a viable option to provide funding for 
conservation, especially in areas seldom visited by tourists. However, sustainable-
harvest management requires knowledge about populations of hunted species. 
Sitatunga (Tragelaphus spekii) is a unique semi-aquatic African antelope that is prized 
by hunters, yet we know little about this spiral-horned species. Sitatunga are individually 
identifiable based upon coat markings and horn shape.  In 2015, we began a 
photographic mark-resight study into a population of sitatunga in the Mayanja River of 
central Uganda, where trophy hunting is legal and ungulate populations appear to be 
stable.  We observed sitatunga from May-August 2015 and 2016, and from February -
August in 2017.  In 2015, we identified 80 individual male sitatunga (bulls) and 39 
female (ewe) and juvenile (lamb) sitatunga.  We used this data to perform a preliminary 
spatially explicit capture-recapture (SECR) model of density, which estimates that the 
density of sitatunga in the Mayanja River is 10.6 sitatunga / km 2 (95% confidence 
interval 6.0-18.6).  This research will improve harvest management on a local scale, 
specifically in Uganda, and provide baseline data for sitatunga management throughout 
its range in sub-Saharan Africa. Enhanced harvest management for sitatunga can 
motivate landowners to conserve wetlands and contribute to sustainable economies in 
rural Africa.  

  

25    The role of oxygen and enterobactin accumulation in the induction of the 

Cpx response in Escherichia coli  

 Ola Sultan 
  

 In the model Escherichia coli, several envelope stress response systems have been 
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identified. These systems detect disturbances and mounts a repair action by controlling 
the expression of suitable genes. One of the primary envelope stress response systems 
is the CpxRA response. This is a two component regulatory system comprised of a 
membrane bound histidine kinase CpxA, and the cytoplasmic response regulator CpxR. 
This system regulates an extracytoplasmic stress response that senses and mediates 
adaptations to protein misfolding in the bacterial envelope. Additionally, this response 
monitors and adjusts the biogenesis of inner membrane protein complexes such as the 
components of the electron transport chain (ETC). Deletion of the tolC multidrug efflux 
pump has been noted to activate the Cpx response. This is thought to be due to 
accumulation of enterobactin, a high affinity iron chelator. It is still unknown why the Cpx 
system is activated when tolC is deleted and enterobactin is accumulated. My objective 
in this project is to ascertain whether the Cpx response is involved in adaptations to 
varying oxygen levels by measuring Cpx activation in high and low oxygen 
environments. If there is a change in activation, such as an increase in activity in higher 
oxygen, this could mean that reactive oxygen species are being produced and inducing 
the response. Alongside this, I will be determining why Cpx is activated in a tolC mutant 
by creating mutations in iron sulfur cluster insertion proteins or in the electron transport 
chain. Initial results suggest that oxygen levels do not affect activation of Cpx, however 
high oxygen levels in conjunction with NlpE overexpression, a known inducer, resulted 
in a significant increase in activation. Future direction would be to measure Cpx activity 
in the ETC deletions with and without tolC mutation to determine what is inducing the 
Cpx response. 

  

26    Development of a plasmid-based gene expression system for 

methanotrophs  

 Yana Kibalnyk, Shibashis Das, Dominic Sauvageau and Lisa Stein 
  

 Methane is commonly found in natural gas and as a by-product of waste treatment 
facilities and landfills, oil and gas industry, agriculture, and other industries. It is also a 
potent greenhouse gas, which calls for strategies to reduce its release into the 
atmosphere. Methanotrophs are a group of bacteria that use methane as their only 
carbon and energy source, which can be harnessed to reduce methane emission while 
converting it into valuable products, such as biodegradable polymers and biofuels. 
However, limited number of functional genetic tools precludes the use of methanotrophs 
for production on an industrial scale. In this project, we are developing plasmid-based 
gene expression systems driven by two promoters, Ptet and Pmdh, in four strains of 
methanotrophs. We have selected Green Fluorescent Protein for heterologous gene 
expression in each plasmid, which were successfully introduced into Methylomicrobium 
album BG8 and were shown to produce inducible GFP expression. These plasmids are 
currently being tested in Methylocystis sp. Rockwell, Methylocystis sp. WRRC1, and 
Methylomonas denitricans FJG1. This plasmid-based expression system is a useful 
genetic tool for novel gene expression in methanotrophs to alter their metabolism and 
make them more effective in industrial processes. 

  

27  The ecological relevance of the pdu-cbi-cob-hem gene cluster in human 

isolated Lactobacillus reuteri 

 Christopher Cheng, Rebbeca M Duar, Xiaoxi Lin, Jan-Peter van Pijkeren, JeeHwan OH, 
Michael G. Ganzle and Jens Walter 
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 The bacterial species Lactobacillus reuteri has diversified into host-specific lineages that 
possess genomic content reflective of their adaptation to the niche characteristics in the 
gastrointestinal of different hosts. The majority of human strains possess a conserved 
gene cluster known as the pdu-cbi-cob-hem (pdu) cluster that encodes for the enzymes 
capable of the utilization of glycerol and 1,2 propanediol (1,2 PD), a common by-product 
from fermentations of gut commensal bacteria. L. reuteri utilizes 1,2 PD as an electron 
acceptor to enhance its growth rates, but it is unclear if the species engages in 
syntrophic interrelationships with other bacterial species that provide 1,2 PD in an 
ecological context. In this study, in vitro fermentations were performed to determine the 
importance of cross-feeding between L. reuteri ATCC PTA 6475 and the enteric species 
Escherichia coli MG1655 and Bifidobacterium breve UCC2003. To elucidate if 1,2 PD 
produced by enteric species enhances growth of L. reuteri, we combined growth 
experiments with an analysis of bacterial metabolites by High Pressure Liquid 
Chromatography (HPLC). Our findings showed that 1,2 PD produced from the 
fermentation of rhamnose and fucose by enteric species can be used as an external 
electron acceptor to significantly increase the growth rate and cell density of L. reuteri. 
Our findings provide insight into the syntrophic interactions between gut commensal 
bacteria and demonstrate the ecological relevance of the pdu cluster in human isolated 
L. reuteri in a cross-feeding context. This improves our understanding of how the 
metabolic networks established in the gut microbiota may be affected by diet, and the 
use of mixtures of bacterial strains in probiotic applications.  

  

28    Bacteriophage Isolation via Induction of Prophages from Lysogens 

 Lauman, P., Whitlock, K. and Dennis, J.J.  
  

 Bacteriophages (phages) are viruses which selectively infect and kill members of the 
bacterial species to which they are specific while leaving human cells and commensals 
unharmed, and are therefore an effective and much-needed tool for combating the 
global spread of multi-drug resistant pathogens. Although many phages are purely lytic 
(virulent) in terms of lifestyle, other phages are temperate or lysogenic, and propagate 
together with their host following integration of their genetic material, only reverting to 
the lytic cycle when sensing the imminent death of their host. Temperate phages are 
abundant in bacterial populations, meaning that their lysogenized hosts may present an 
untapped reservoir of phages which could be exploited for therapeutic purposes. 
Previous work has demonstrated that lysogenic phages can be converted to strictly lytic 
lifestyles, thus improving efficiency and removing the danger posed by virulence factors, 
through knockout of their lytic repressors, indicating that isolated prophages could be 
optimized for use in phage therapy. Burkholderia gladioli, a close relative of the 
notorious Burkholderia cepacia complex (Bcc,) is a highly antibiotic-resistant 
opportunistic pathogen which can cause severe pulmonary diseases in 
immunocompromised patients and those suffering from cystic fibrosis, making it an ideal 
candidate for phage therapy. Unfortunately, few phages capable of killing this species 
have been isolated thus far from natural reservoirs, possibly suggesting lysogeny-
derived immunity to many phages. Genome analysis using PHASTER has revealed 
multiple putative prophage regions within B. gladioli, making this species a potential 
reservoir of novel lysogenic phages. Using mitomycin-c, we were able to induce and 
isolate a large number of phages capable of targeting strains of B. gladioli as well as 
several pathogenic members of the Bcc. The purification, complete characterization and 
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subsequent genetic manipulation of these phages will yield a library of novel phages 
with which to target these dangerous pathogens using phage therapy.  

  

29    Exploring the possibility of using Drosophila melanogaster as a model 

system to screen Escherichia coli mutants for colonization defects  

 Justin Bishop and Tracy Raivio 
  

 Enteric bacteria encounter many forms of stress in their native environment in the gut 
and need to overcome these in order to survive. One of the main ways bacteria mitigate 
stress is by two component systems. Our goal is to create a high throughput model 
using Drosophila melanogaster to screen E. coli mutants containing protein mutations in 
the Cpx, Arc, and Rcs two-component pathways for colonization defects, systems which 
are known to be required for colonization in mice. Flies are fed a standardized bacterial 
solution for 3 days, after which they are transferred to fresh media. Colonization success 
is determined by mono-colonization and competition assays in which whole fly 
homogenates are spot plated in serial dilution on selective agar to compare CFU counts 
between wild-type and mutant strains. Initial mono-colonization results show non-
significant differences and large variability in colonization success between wild-type E. 
coli and a CpxR::kan mutant. Initial competition assay results show significant 
differences in the Competitive Index (CI) between 0 days post inoculation (DPI) and 1 
DPI (p= 0.0272), and 0 DPI and 2 DPI (p = 0.0468). To further verify this model the 
sample size will be increased by running more experiments and Arc and Rcs pathways 
mutants will be tested.  

  

30    Improving In Vitro Cell Culture Infection Efficiency of Hepatitis B Virus  

 Reshma Sirajee, Connie Le, Aviad Levin and D.Lorne Tyrrell 
  

 Hepatitis B virus (HBV) chronically infects more than 350 million people worldwide, and 
even under treatment, HBV accounts for 600,000 deaths annually. Current anti-viral 
treatments can suppress viral replication; however, they do not eradicate virus from 
infected individuals. Challenges in studying HBV-associated disease arise due to lack of 
convenient cell culture systems to model the full viral lifecycle. Although immortalized 
liver cell lines are easier to handle and allow for better experimental reproducibility, they 
are not permissive to HBV infection. Our lab has previously demonstrated that human 
serum (HS) promotes hepatoma cell differentiation, resulting in recovery of hepatocyte 
characteristics including morphology, lipid metabolism, and contact inhibition. The recent 
identification of sodium taurocholate co-transporting polypeptide (NTCP) as a putative 
entry receptor for HBV can be utilized in combination with HS induced differentiation. 
We hypothesized that applying our culture method to hepatoma cells over-expressing 
NTCP will promote differentiation, thereby rendering the cells more permissive to HBV 
infection. Thus, my objective is to over-express NTCP receptors on Huh7.5 hepatoma 
cell and culture these cells in HS and conventional Fetal Bovine Serum (FBS) 
supplemented media.  After infection with HBV, we evaluated cellular morphology and 
HBV infection efficiency by qPCR to quantify viral pregenomic RNA. The results in HS 
media were compared to FBS media; our experiments have shown 10-100-fold 
increased production of viral products in our modified hepatoma cell line cultured in HS 
media. Additionally, the cells appeared to retain primary hepatocyte morphology in HS 
as opposed to in FBS media, which supports our rationale for increased infection 
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efficiency. Overall, we have found that HS combined with over expression of the NTCP 
receptor can serve as an improved cell culture model to study the full HBV lifecycle.  

  

31    Metabolic network of Methylocystis sp. Strain Rockwell under various 

nutrient conditions: biological and industrial significance 

 Marina Lazic, Dominic Sauvageau and Lisa Stein  
  

 Methane is the highly potent greenhouse gas along with carbon dioxide (CO2) that 
accounts for about one quarter to one third of the global warming effect. From a 
biological perspective, methane represents a carbon and energy source for a group of 
bacteria known as methanotrophs. During metabolic degradation, methanotrophs 
convert methane into cellular compounds or transform it into a substrate that drive 
biochemical processes in the cell.  Metabolic network of methane degradation includes 
plethora of enzymes and cofactors that contribute to the efficient methane conversion 
into various metabolic compounds. The structure methanotroph’s metabolic network 
depends largely on genetic and biochemical background as well on nutritive conditions 
they are exposed to. Considering these factors, methanotrophs can generate large 
spectrum of cellular metabolites. A significant portion of produced metabolites have high 
value from industrial perspective.  Compounds like single-cell protein, biopolymers, 
surface layers, soluble metabolites (methanol, formaldehyde, organic acids, and 
ectoine), lipids (biodiesel and health supplements), growth media, and vitamin B12 can 
be produced using methane as the carbon source. In this project, our goal is to identify 
target metabolite (or metabolites) that can be produced by RW strain under various 
nutritive combinations of carbon and nitrogen source (methane/ammonia; 
methane/nitrates; methanol/ammonia; methanol/nitrates). Using available RW 
metabolome information, we will build metabolic model that will help us to identify 
specific biochemical pathways that leads to the production of target compound (s) in RW 
methanotroph. After metabolic and biochemical identification, we will develop genetic 
engineering strategy that will result in high-productive bacteria that can have potential to 
be used as industrial strain for large-scale production of target compound (s) in 
bioreactors.  

  

32    The Role of Titin in Heart Signaling and Contraction in herzschlag 

Zebrafish Mutants 

 Abigail Stosky, Casey Carlisle and Dave Pilgrim 
  

  Cardiac morphogenesis is a deeply complex and nuanced system. Improper cardiac 
morphogenesis can lead to a wide variety of myopathies, most of which are lethal. Many 
myopathies, such as hypertrophic cardiomyopathy and dilated cardiomyopathy, have a 
strong genetic component. For various ethical reasons, it is challenging to 
experimentally investigate this genetic link in humans. As such, zebrafish are excellent 
model organisms to study this genetic connection because they have similar 
developmental physiology and transcription factors to humans and the transparency of 
their embryos allow for the visualization of internal organs throughout much of their 
development. The zebrafish ttna mutant, herzschlag (hel), has reduced heart rate, 
improper heart looping, and cardiac edema. Our hypothesis is that these cardiac defects 
are due to either interruptions in the contractile role of titin, or changes in signalling 
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molecules associated with a Titin A C terminal truncation. Using in situ hybridizations 
and qPCR techniques, we examined the expression of cardiac morphoegenesis genes 
to find that certain cardiac morphogenesis genes are misexpressed and upregulated in 
hel. To determine whether hel defects are associated with poor contractions, expression 
patterns between hel embryos and chemically paralyzed wildtype embryos will be 
compared. If the defects in hel embryos are due to an interruption in the contractile role 
of titin in the heart, we expect that chemically paralyzed wildtype embryos will 
phenocopy hel embryos, and display similar expression patterns of cardiac 
morphogenesis genes. If chemically paralyzed wildtype embryos do not phenocopy hel 
embryos, this will suggest that the cardiac defects in hel are due to changes in signalling 
associated with truncation of the Titin A C terminus. Together, this work will help us 
understand the role of titin in cardiac morphogenesis, and may help provide insight into 
the genetic causes behind cardiac myopathies in the future. 

  

33    Investigating the mechanisms of rod and cone photoreceptor cell fate 

specification 

 Gavin Neil. A. Phil Oel. and W. Ted Allison 
  

 The translation of light into visual information relies on the activity of rods and cones; 
highly specialized photoreceptor cells that translate the presence and intensity of 
photons into visual information. Rods are highly sensitive and mediate low-light vision, 
while cones are far less sensitive and are responsible for colour vision. Both rods and 
cones are developed from a shared pool of photoreceptor precursor cells. A complex 
network of genetic regulatory elements exists which controls the differentiation of these 
photoreceptor precursors into rods and cones in the retina. We are investigating the 
function and interactions between two of these genes; Nrl and Tbx2b. Nrl plays a central 
role in the specification of rod fate, as ectopic expression of Nrl is sufficient to force UV 
cone fated precursors to become rods. Conversely Tbx2 acts to specify UV cone fate, 
as loss of function of tbx2b leads to both a dramatic reduction in the number of UV 
cones and subsequent increase in rods. This leaves us with an interesting interaction, 
as Nrl appears to pattern cells that would otherwise become cones into rods, while 
evidence suggests that zebrafish tbx2b is responsible for patterning cells that would 
otherwise become rods into UV cones. This project aims to examine the nature of this 
regulatory relationship by producing zebrafish with mutations in both Nrl and Tbx2b to 
determine whether these functions act in a shared molecular pathway or represent 
distinct mechanisms of cell fate specification. We will also examine the evolutionary 
origin of Nrl function in rod fate specification. All examined vertebrate Nrl orthologues 
examined thus far have shown conserved rod specification function. We will attempt to 
expand on these observations by determining whether transgenic activation of Hagfish 
Nrl is sufficient to reprogram cones into adopting a rod-like fate. 

  

34    Effect of cannabinoids (THC, CBD and CBN) exposure during gastrulation 

on neuronal development in Zebrafish 

 Md. Ruhul Amin, Kazi Tanveer Ahmed and Declan Ali 
  

 Marijuana is one of the most commonly used illicit recreational drugs and is widely used 
for medicinal purposes.  Cannabidiol (CBD) is the major non-psychoactive ingredient in 
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marijuana, whereas •9-Tetrahydrocannabinol (THC) is the main psychoactive 
ingredient. And cannabinol (CBN) is the oxidative products of THC. It is reported that up 
to 14% of pregnant females aged between 12 to 44 have used cannabis during their first 
trimester. In this study we wanted to determine the effect of brief exposure of 
cannabinoids (THC, CBD and CBN) during early development.  To do this, we exposed 
zebrafish embryos to different cannabinoids for 5 hours during a stage of development 
known as gastrulation (5.25 hr-10.75 hr). Cannabinoid exposed embryos exhibited a 
dose-dependent reduction in survival, morphological defects and slower heart rates. 
Treated fish were less responsive to touch whereas controls exhibited robust escape 
responses upon touching the head or tail with forceps. Because the movement of 
treated fish was severely limited, we examined motor neurons (MNs) development and 
activity at the neuromuscular junction (NMJ). Fluorescent labelling of primary and 
secondary MNs indicated a change in branching patterns and a reduction in the number 
of axonal branches in the trunk musculature. Cannabinoid treated embryos exhibited 
reduced mEPC frequency at NMJs. To further investigate locomotor responses, we 
tested the ability of treated fish to respond to sound at 5 dpf. We found that larvae 
exhibited a drastic reduction in the number of C-start escape responses to sound stimuli. 
Co-application of CB1 receptor blockers (AM251, CP-9455) with ÔÅ§9(-) THC increased 
the survival and body length of treated embryos. Additionally, the primary and secondary 
MN branching patterns were largely normal. However, co-treatment of CB2R 
antagonists (AM630, JTE907) with CBD and CBN resulted in increased survival, 
improved MN branching. These findings suggest that cannabinoid may alter neuronal 
development via acting through either CB1R or CB2R.   

  

35   ß-arrestin underlies differential signalling of two native GnRH isoforms in 

the goldfish (Carassius auratus) pituitary. 

 Enezi Khalid and John Chang 
  

 In the goldfish pituitary, gonadotropin-releasing hormone (GnRH) signals via GnRH 
receptors (GnRHRs) to stimulate the production and release of growth hormone (GH) 
and luteinizing hormone (LH) from specialized endocrine cells. Previously, our lab has 
used this teleost neuroendocrine model system to highlight a ligand bias in GnRH 
signalling; i.e. two endogenous GnRH isoforms, GnRH2 and GnRH3, differentially signal 
via a shared population of GnRHRs to bring about varying outcomes in a ligand-, cell 
type-, time-, and response-specific fashion. Through pharmacological interventions in 
perfusion experiments with primary pituitary cell cultures, differential recruitment of 
calcium stores and various signalling intermediates (such as PI3K isoforms and the Raf-
MEK-ERK module) has been shown to underlie some of the mechanistic differences in 
GH versus LH synthesis and secretion. However, whether other receptor-proximal 
mediators, such as ß-arrestin, play a role in these differences is unknown. In general, 
ligand bias is largely attributed to the variable contributions of G protein- versus arrestin-
dependent signalling when examining other related hormone-GPCR systems. To begin 
to address this question, we employed a novel pharmacological inhibitor of ß-arrestin 
interactions and downstream signalling (Barbadin) to examine whether ß-arrestin 
contributes differentially to GnRH-induced GH and LH release in cell column perfusion 
experiments. Barbadin had little effect on basal hormone secretion but reduced GnRH2- 
and GnRH3-stimulated LH release, as well as GnRH2-induced GH secretion; however, 
the GH response to GnRH3 was augmented. These results suggest that differential use 
of ß-arrestin-dependent events is part of the biased GnRH signalling mechanisms in 
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goldfish pituitary LH- and GH- secreting cells. How these differences in the use of Œ≤-
arrestin-dependent mechanism(s) relates to the known selective use of PI3K isoforms, 
MEK-ERK, and pharmacologically distinct calcium pools by the two native GnRHs in this 
system would be important questions to pursue. 

  

36    Growth media’s impact on Arabidopsis thaliana: A methodological 

exploration 

 Tianna Barber-Cross, Sabine Scandola and R. Glen Uhrig 
  

 In the field of plant biology a variety of methods are used to grow plants for experiments, 
from agar plates to potting soil and beyond. However, a studies results, particularly at 
the molecular level, may be impacted by the chosen growth media in unforeseen ways. 
Different types of growth media have different biotic and abiotic characteristics, including 
tactile cues, light penetrance, and cation exchange capacity. In this study a variety of 
common growth media and methods were used to grow individuals of the model 
organism species, Arabidopsis thaliana. These included different combinations of potting 
soil, sand, and biochar, as well as growth in agar with and without activated charcoal. 
The exact methods and future plans will be discussed, including a focus on the specific 
media used, why, and the work flow for further analysis.  

  

37    SspH2 Ubiquitination of Nod-like receptors and its role in innate immune 

modulation 

 Cole Delyea and Amit Bhavsar 
  

 Salmonella enterica is a Gram-negative bacterium that replicates in mammalian host 
cells and causes food-borne illness in approximately 87 500 Canadians every year. 
Essential to Salmonella pathogenesis is the needle-like Type III Secretion System, 
which injects proteins into host cells to facilitate bacterial invasion and survival. S. 
enterica has several novel E3 ubiquitin ligase (NEL) effectors, that when absent, reduce 
bacterial growth in the host. NEL effectors such as SspH2, attach ubiquitin protein to 
lysine residues on host proteins to modify their functions or cause their destruction. 
SspH2 interacts with host protein SGT1 to enhance host innate immune mediated 
inflammation via NOD-1 signaling, a NOD-like receptor. This is beneficial for S. enterica 
because this inflammation kills commensal bacteria in the gut and releases nutrients 
from the host, enabling more efficient host colonization. I hypothesize that SspH2 
ubiquitinates NOD-like receptors directly to increase innate immune response activity. I 
will determine where NOD-1 is ubiquitinated by co-transfecting NOD-1 with SspH2 and 
ubiquitin into HEK 293T cells, and co-immmuno precipitating the proteins complex to 
analyze by tandem mass spectrometry. As an alternate approach, I will remove domains 
of NOD-1 to determine a minimal fragment that binds to, and is still ubiquitinated by 
SspH2. I will then specifically alter lysine residues to arginine therein and test for 
ubiquitination by SspH2. The modified NOD-1 proteins will subsequently be transfected 
into HeLa cells with SspH2 to quantify pro-inflammatory IL-8 secretion by ELISA. In vitro 
experiments using purified recombinant proteins will be used to characterize direct 
modification of NOD-1 by SspH2. This knowledge will help elucidate the fundamentals of 
NEL effector biology and how NELs induce an altered host response. This is important 
for understanding mechanisms that can be utilized for antimicrobial interventions. 
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38    Identification of the effect of leupaxin on mice tissue leukocyte populations 

 JiaQi Liu, Samuel Cheung, and Hanne Ostergaard 
  

 Cytotoxic lymphocytes, including CD8 + T cells and natural killer (NK) cells, kill target 
cells by forming an immunological synapse between the target cell and the lymphocyte 
allowing the lymphocyte to perform directed release of perforin containing granules. The 
cytoskeletal adaptor proteins paxillin and leupaxin (LPXN) are recruited towards the 
immunological synapse and contribute to microtubule reorientation and cell polarization 
in cytotoxic lymphocytes. While leupaxin is known to facilitate the ability of adherent 
cells, such as fibroblasts, to adhere to extracellular matrix through structures called focal 
adhesions, its expression is much higher in leukocytes which do not form focal 
adhesions. The contribution of leupaxin to cell adhesion and cytotoxic lymphocyte 
function remains unknown so to gain insight into the function of leupaxin our lab 
generated LPXN knockout (KO) mice. We observed an increase in overall weight of KO 
mice compared to wildtype (WT) mice fed regular chow, with no significant differences in 
immune cell populations in the spleen. The cell populations and cytotoxic functionalities 
of the splenic NK cells remained similar between the WT and KO. There was 
significantly increased liver and adipose tissue weight in the KO mice relative to the 
tissues from wildtype mice. Within the liver we detected an overall increase in the 
percentage of liver resident NK and liver mononuclear cells in the LPXN KO compared 
to the WT. Additionally, in the adipose tissue there was an overall increase in the 
proportion of macrophages in the LPXN KO mice. Leukocytes, particularly macrophages 
also showed increased levels of surface CD11b. Our findings indicate the removal of 
leupaxin may cause increased weight gain associated with a higher frequency of 
macrophage with increased ß-2 integrin expression, perhaps increased avidity, and low-
grade inflammation of tissues. 

  

39    Microbial eukaryotes and evolutionary analysis of Golgi proteins provide 

insight into the ancestral Golgi apparatus 
 L.D. Barlow, E. Nývltová, M. Aguilar, J. Tachezy and J.B. Dacks 
  

 The Golgi originated very early in eukaryotic evolution, having been present in the last 
eukaryotic ancestor (LECA), and has acquired different forms in different eukaryotic 
lineages. Although the LECA likely possessed a Golgi with a stacked morphology, the 
membrane trafficking capabilities and cisternal differentiation in this ancestor is poorly 
understood. Moreover, the proteins that may be involved in stacking Golgi cisternae, 
particularly in non-animal eukaryotes, are not known. Several proteins have 
characterized roles in organizing this organelle in model eukaryotes, and the coiled-coil 
golgins are of particular relevance. We address Golgi evolution by analyzing and 
comparing the complements of genes encoding golgins and other proteins among a 
wide diversity of eukaryotes which have lost stacked cisternae, and those that have not. 
To extend the comparative analysis, we also identified unstacked Golgi in the key 
single-celled eukaryote Mastigamoeba balamuthi. We show some genes of interest are 
animal-specific, and others are ancestral to eukaryotes. None of these proteins show a 
phyletic distribution correlating with that of stacked Golgi, consistent with a scenario 
whereby similar Golgi phenotypes may be generated by non-homologous sets of 
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stacking proteins. Also, the combination of proteins conserved among diverse 
eukaryotes allows inference of differentiated compartments and trafficking pathways in 
the LECA Golgi.  

  

40    Communicating genome-scale metabolic network mapping to a non-

scientific audience 

 Cerrise Weidlen 
  

 I am working on a genome-scale metabolic network map of the 
bacterium, Methylomonas denitrificans FJG1. This process, referred to as GEM 
modeling, is difficult to describe to fellow scientists, let alone the general public. In this 
poster, I address typical responses to my work, from baffled to checked out, and 
strategize a method for communicating this type of science more effectively, using a 
prism analogy. Over the month of March 2019, I will be developing a hands-on activity 
for science museum audiences as part of the TELUS World of Science Edmonton 
(TWOSE) Science Communication program. I invite the participants at the R.E. Peters 
Biology Conference to provide feedback about this communication strategy and to 
consider the importance of communicating your own work as scientists to the general 
public. 
 
 

  

41   Winter behaviour in a new migratory strategy: Ya Ha Tinda elk herd 

 Madeline R.M. Trottier, Darby M. McPhee**, Evelyn H. Merrill 

 Partial migration is a common behaviour in ungulates and can lead to trade-offs 
between predator avoidance and foraging. The partially migratory Ya Ha Tinda (YHT) 
elk herd in Alberta, Canada is comprised of residents, western migrants, and eastern 
migrants, which occupy allopatric summer areas and rejoin on a sympatric winter range. 
Previous studies show that residents exhibited more effective small-scale habitat use, 
group cohesion, and antipredator behavior than western migrants during the winter, 
attributed to differential exposure to predators and humans during the summer. The 
behaviour of the recently emerged eastern migrants is not well understood; thus, this 
study will contrast winter behaviour of the three herd segments. We will address 3 
hypotheses: 1) migrants spend more time vigilant than residents and incur a foraging 
cost as a trade-off, 2) residents will have more cohesive winter groups that allow use of 
higher risk areas, and 3) migrants are exposed to riskier habitat in winter. Location and 
volume-of-intersection data from GPS-collared female elk will be used to compare 
spatial segregation and group cohesion of herd segments during the winter. Additionally, 
feeding behavior, interference, and vigilance among focal individuals of each segment 
relative to habitat, group dynamics, and predation risk will be documented through 
foraging observations. Preliminary results indicate that vigilance was significantly 
different between only residents and eastern migrants, with average percent vigilance 
times of 11.4±14.1%, 16.9±19.6%, 17.2 ±27.2% for residents, eastern migrants, and 
western migrants respectively. Results also indicate an increased frequency of individual 
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grouping between residents and eastern migrants, suggesting stronger group cohesion. 
This project will further knowledge of how large-scale trade-offs influence the success of 
different migratory strategies and overall population trends. As increasing numbers of 
eastern migrants may contribute to herd viability, focusing on this emerging group will 
further long-term studies of the YHT elk herd. 

  

42   Roles mTOR in Eye Development Examinable throughTsc2 

 Jens Herzog, Kevin Yoon, Xaverie MacLennan, Andrew Waskeiwicz 

 Superior coloboma is a congenital blinding disorder, which is caused by closure-failure 
of a fissure in the upper eye. From whole genome sequencing of patients presenting 
superior coloboma, our lab has identified a genetic variant of Tuberous Sclerosis 
Complex 2 (TSC2), a known regulator of mTOR. We believe that tsc2 functions as a 
critical regulator of superior fissure morphogenesis and will test the role it plays in 
regulating mTOR during eye formation. The specific functional role of mTOR in the 
superior eye, though remain largely unknown, beyond the multiple general roles it plays 
in cell proliferation and growth as the outputs in the superior eye have yet to be 
assessed. Eye development amongst vertebrates is highly conserved. This permits the 
use of zebrafish (Danio rerio), as a genetic model organism to study human eye 
development. As an initial study of Tsc2 function, we utilized gene-specific morpholino 
oligonucleotides to block Tsc2 translation, to recapitulate the superior coloboma 
phenotype. The preliminary data indicates that Tsc2 knockdown increases the incidence 
of superior coloboma in zebrafish, suggesting that the human Tsc2 mutations cause the 
developmental defect. I plan to create a tsc2-/- fish using CRISPR-Cas9 mutagenesis to 
delete Tsc2 exon 1. This will provide an excellent model for further experiments 
assessing the effect on mTOR activity and to identify the mTOR outputs that are 
perturbed. In addition to the whole genome sequencing, other individuals who have 
tuberous sclerosis complex (caused by Tsc2 mutations), have been reported to have 
atypical coloboma. We have demonstrated that Tsc2 knock-down by morpholino in 
zebrafish, causes a 60% incidence of superior fissure closure delay. With current 
genetics techniques we have the capability of creating a useful model of superior 
coloboma in zebrafish, and the role of mTOR signalling on eye development. 
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Information for Presenters 

 
Oral Presenters 
 

1. Presentations are to be 12 min long, plus 3 min for questions 
2. Presentations should be provided in electronic format (.ppt preferred). 
3. First and second place winners for all levels (, M.Sc., Ph.D.) will be 

announced during the closing reception.  
 
Poster Presenters 
 

1. Poster size should not exceed 48″ x 48″. 
2. Posters should be hung between 8:30am and noon on Thursday, 

March 7th, outside of Second Cup in CCIS. Fastening materials will be 
provided. 

3. Posters should be hung on the board corresponding to the number 
indicated beside the title of your abstract in the “Poster Abstracts” 
section of this booklet. 

4. Please check in at the poster check in table in CCIS before hanging 
your poster. 

5. The formal poster session will be held from 3:30-4:45 pm on Thursday, 
March 7th  and Friday March 8th. Please stand by your poster during 
that time in order to have it considered for a presentation prize.  

6. First and second place winners for all levels (M.Sc., Ph.D.) will be 
announced the closing reception.  

 
3 Minute Thesis 

1. Presentations should be no longer than 3 minutes. The time begins 
when the speaker begins to talk. 

2. Presenters can only have one static slide, no animations or transitions 
allowed. All images used must belong to the presenter or be properly 
credited. 

3. No additional media or props will be allowed. 
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