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Poster 1 
EFFECTS OF CHOLINE SUPPLEMENTATION ON DEVELOPMENTAL COMPETENCE 
OF IN-VITRO MATURED PORCINE OOCYTES 
Akerman, Stephanie; Bordignon, Vilceu 
Department of Animal Science                         Award: USRA – NSERC 

This study examined the effects of supplementing choline (5mM), a vital 
component of the cell membrane, during in vitro maturation (IVM) of porcine 
oocytes. Choline did not affect cumulus expansion, but delayed meiotic 
progression since more treated (72.8%) than untreated (36.6%; p<0.05) 
oocytes remained at the germinal vesicle stage at 22h of IVM. However, the 
rate of oocytes that completed meiotic maturation to the metaphase II stage 
after 44h of IVM was not statistically different between treated (57.8%) and 
untreated oocytes (82.2%; p>0.05). Quantification of the relative mRNA 
expression of genes involved in apoptosis (XIAP1), ER stress (GRP78, XBP1-S, 
and XBP1-U) and cell differentiation (OCT4, SOX2, CDX2) showed that choline 
treated embryos had higher GRP78 and lower SOX2 on Day 5, and lower 
GRP78, XIAP1, SOX2, and OCT4 on Day 7 than untreated embryos. In 
conclusion, choline supplementation delays oocyte meiotic progression and 
alters mRNA expression in developing embryos. 
 
Poster 2 
EFFECT OF BIOCHAR ON PLANT AVAILABLE NUTRIENTS AND WATER IN A 
SANDY SOIL 
Anderson, Emma; Prasher, Shiv  
Department of Bioresource Engineering          Award: USRA – NSERC 
 
As the human population grows, so does its demand for food.  To meet this 
need, more efficient agricultural methods, that conserve nutrients and water, 
are necessary. Research has shown biochar soil amendments can enhance soil 
nutrient and water retention. The efficacy of biochar however, is dependent on 
the biochar feedstock and production conditions, as well as the field 
conditions. Twelve Russet Burbank potatoes were grown in individual 
lysimeters packed with a sandy soil. 1% and 3% (w/w) of Barley Straw (BS) 
Biochar mixed into the top 10 cms of soil in 6 lysimeters prior to planting. 
During the potato growth plant health parameters, soil moisture and soil 
nutrient content was monitored. This study is still in progress but preliminary 
results suggest that both 1% and 3% BS biochar can improve plant available 
potassium and water in the top soil, while 1% biochar can improve plant 
available phosphorous. 
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Poster 3 
FUNCTIONAL REQUIREMENT FOR CYSTEINE RESIDUES IN A NEMATODE ION 
CHANNEL, ACR-16 
Burcar, Nicole; Beech, Robin  
Institute of Parasitology           Award: USRA - NSERC 
 
ACR-16 is a nicotine sensitive acetylcholine receptor that controls muscle 
movement in nematodes. Nematode ion channels are similar to vertebrate 
channels but are sufficiently different to be targeted by anthelmintic drugs. 
ACR-16 falls into the subclass of cys-loop receptors with two critical pairs of 
cysteine residues. We hypothesized that these residues are essential for 
receptor assembly but not for channel function. Our objective was to compare 
receptors with cysteines without a disulphide bridge and those lacking 
cysteines entirely. Treatment of Xenopus laevis oocytes expressing native ACR-
16 with DTT, to reduce any disulphide bonds, decreased but did not eliminate 
the response to acetylcholine. Mutating the cysteine residues to the chemically 
similar serine produced no response. Our hypothesis appears correct, 
disulphide bonds are required during assembly of the ACR-16 receptor but play 
a minor role in receptor function. Manipulation of the structure with artificial 
cysteine bridges in future may be impossible. 
 
Poster 4 
DESIGN, DEVELOPMENT, AND USE OF AN IMPROVED ICHIP PROTOTYPE - THE 
“CRYO-IPLATE” – FOR CULTIVATION OF NOVEL ARCTIC MICROBES 
Coulombe, Samy; Whyte, Lyle  
Department of Natural Resource Sciences           Award: USRA - NSERC 

The Antimicrobial Resistance Crisis has incentivized research towards methods 
to isolate and cultivate hitherto “uncultivable” antibiotic-producing microbes. 
The iChip is perhaps the most successful of the new in-situ isolation and 
cultivation methods, having led to the discovery of previously-unidentified 
species and a novel antibiotic - Teixobactin. The iChip is also reportedly capable 
of cultivating 50% of species in a sample, fifty times more than the traditional 
Petri dish method. iChips, however, cannot yet be used to cultivate microbes in 
polar regions. Here are described the improvements made to the original iChip 
to make a re-useable prototype capable of cultivating cryophilic and halophilic 
microbes. Ten of these “Cryo-iPlate” prototypes were used during the 2017 
Expedition to the McGill Arctic Research Station, while two Cryo-iPlates were 
used in ex-situ studies. The results of one ex-situ study are outlined, along with 
the future of the eleven ongoing studies and of the Cryo-iPlate itself. 
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Poster 5 
EFFECTIVE MULTIPHYSICS PROPERTIES OF ADVANCED CELLULAR MATERIALS  
D’Ambrosio, Nicholas; Akbarzadeh Shafaroudi, Abdolhamid 
Department of Bioresource Engineering           Award: USRA - NSERC 
 
Cellular materials are built by repeating a single unit cell to create a pattern-like 
architected structure. Often referred to as “metamaterials”, they often display 
unique properties and behaviours not found in nature. Using a MATLAB 
program and a homogenization technique, this project aims to accurately and 
intuitively obtain effective properties for periodic cellular materials. The 
material is simulated through a matrix of numbers, which is then used to solve 
the governing elastic, thermal, or permeability equations in two dimensional 
spatial coordinates. The results of this Finite Element Analysis (FEA) are then 
extracted and displayed as the new effective mechanical, thermal and 
permeability properties of the periodic advanced cellular materials. The results 
obtained are found to agree with published data found in literature. Using this 
computational mechanics method, it is possible to tailor the material 
microarchitecture to yield specific properties when designing and fabricating 
advanced materials in engineering applications. 
 
Poster 6 - ABSENT 
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Poster 7 
GREENNESS INDICES DERIVED FROM DIGITAL IMAGES AS INDICATORS OF 
PHENOLOGY AND TEMPORAL PATTERNS OF CO2 EXCHANGE IN A MINERAL 
FRESHWATER CATTAIL (TYPHA SPP.) MARSH 
Durand, Maude; Strachan, Ian            
Department of Natural Resource Sciences                         Award: USRA - NSERC 
 
Fresh water marshes remain one of the least studied wetland types despite 
providing an optimum natural environment for the sequestration and long-
term storage of carbon dioxide (CO2). Canopy color metrics using cameras 
collocated with eddy covariance systems allow better understanding of the 
relationships between the seasonality of photosynthesis and canopy phenology 
since the changing level of green pigmentation in a canopy is related to the leaf 
chlorophyll content, thus nitrogen fixation and CO2 sequestration. We tested 
the hypothesis that Green Chromatic Coordinates derived from continuous 
repeated digital images can be used to track phenology and explain temporal 
patterns of CO2 exchange in a cattail freshwater temperate marsh. The 
seasonal dynamics of Typha growth were measured using periodic destructive 
sampling of Typha for biomass analysis and GCC values were measured 
throughout the growing season. The effects of cattail growth patterns and 
phenology were compared with the marsh CO2 fluxes. 
 
Poster 8 
DRIVERS AND HEALTH CONSEQUENCES OF MERCURY LEVELS IN ARCTIC 
MUSKRATS 
Griffin, Joanna; Humphries, Murray  
Department of Natural Resource Sciences                             Award: USRA - NSERC  
 
The muskrat is an important species in the Mackenzie River Delta, Northwest 
Territories, where it is trapped for both food and fur. Communities in the 
region have noted a decline in muskrat populations over the last thirty years. 
The goal of my project is to investigating mercury as one potential driver of 
population decline. In order to help solve this problem, my research looks at 
mercury levels in liver tissues of muskrats trapped within the Delta.  The 
objectives of the project are to determine: (1) if mercury concentrations in 
Delta muskrats are high enough to affect their health and safety for human 
consumption, and (2) how muskrat age, sex and location contribute to mercury 
levels. Together, the results of this study should indicate the threat mercury 
poses to both humans and muskrats in the region, as well as determining how 
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spatial and individual factors contribute to variations in mercury levels within 
the population. 
 
Poster 9 
THE RELATIONSHIP BETWEEN DAIRY SPECIFIC FATTY ACIDS AND THE 
MUSCULOSKELETAL HEALTH OF 14 TO 18 Y POST-MENARCHEAL ADOLESCENT 
FEMALES 
Ha, Christine; Weiler, Hope  
School of Human Nutrition           Award: USRA - NSERC 
 
Preliminary studies implicate pentadecanoic acid (C15:0), heptadecanoic acid 
(C17:0) and trans-palmitoleic acid (trans-16:1n–7) derived from RBC as 
biomarkers for dairy intake, however associations with musculoskeletal health 
are unclear. RBC direct methylation of dairy specific fatty acids (FA) C15:0, 
C16:1t, C17:0 and C18:1t, and gas chromatography techniques were performed 
using a convenience sample. Healthy post-menarcheal adolescent females 
consuming < 2 milk and alternatives servings/d were randomized into a 
controlled group (no intervention), improved-intervention group (2-3 
servings/d) and a recommended-intervention group (≥ 3 servings/d). Using 
data from 12-months of the trial, associations were tested among FA, nutrient 
intakes, anthropometric measurements, dual-energy X-ray absorptiometry and 
peripheral computed tomography scans for musculoskeletal health outcomes. 
Positive correlations between C15:0 and whole body bone mineral density, 
whole body bone mineral content (BMC), lumbar spine BMC and tibia 66% 
cortical density in the improved-intervention group, suggests that C15:0 has 
the most prominent relationship with musculoskeletal health. 
 
Poster 10 
COMPARATIVE EVALUATION OF SILVER NANOPARTICLE PRODUCTS AS 
ANTIMICROBIALS 
He, Nancy; Ismail, Ashraf   
Department of Food Science and Agricultural Chemistry    Award: USRA - NSERC 
 
A major issue in the food industry is microbial contamination, leading to safety 
concerns and spoilage. Silver is a known antimicrobial agent, but has been of 
little practical use due to the high cost. Innovations in nanotechnology have 
increased the availability of metal oxide nanomaterials, which may 
demonstrate superior antimicrobial properties compared to the bulk material. 
Many silver nanoparticle products exist and vary in their morphology and 
stability, which impacts their overall effectiveness. Three different products 
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from Thermal-Lube were examined with UV/vis spectroscopy and dynamic light 
scattering to determine particle homogeneity and size, and used in 
antimicrobial tests against model microorganisms (E. coli K12, L. grayii, P. 
roqueforti) to determine effectiveness and best methods of application. 
Inhibitory and bacteriocidal effects were observed at sufficient concentrations 
and varied depending on product and application. Environmental factors 
played a significant role, with high electrolyte content and heat exposure 
having a deleterious effect. 
 
Poster 11 
CHARACTERIZATION OF THE MICROBIOME OF TIMOTHY GRASS 
Jarry, Joshua; Jabaji, Suha                    
Department of Plant Science           Award: USRA - NSERC 
 
Timothy grass, a popular animal feed in Quebec, will see its crop yield severely 
decrease in the future due to climate change-induced drought. To prevent this, 
microbial endophytes within the plant could be used as growth promoters and 
biocontrol agents. Results from multiple screening bioassays have shown that 
bacteria of several genera possess growth promotion and biocontrol properties 
which could be used commercially to enhance crop yield in an environmentally-
positive way. 
 
Poster 12 
SYSTEMS DYNAMICS MODELLING FOR COMPARATIVE FOOD SECURITY POLICY 
ANALYSIS IN GUATEMALA 
Khowaja, Azam; Adamowski, Jan  
Department of Bioresource Engineering        Award: Brown-Martlett 
 
Child malnutrition in Guatemala is very high (50%) but also very variable 
between municipalities (20-90%). This project uses System Dynamics (SD) 
modelling to elucidate the social, environmental and economic causes of this 
variability and the main drivers behind food security in Guatemala, with the 
goal of designing effective, locally appropriate, policies to ensure systematic 
improvement across the country. In a previous project, qualitative SD models 
have already been built in a participatory manner with stakeholders from 10 
representative municipalities in Guatemala. The current research project aims 
to quantify these models using datasets from the Guatemalan government and 
to use these quantified models to 1) analyze the processes and drivers 
responsible for the difference in malnutrition trends observed between the 10 
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case study municipalities, and 2) develop food security policy 
recommendations for different regions of Guatemala. 
 
Poster 13 
THE ROLE OF TRICHURIS SUIS’ EXCRETORY/SECRETORY PROTEINS IN THE 
MODULATION OF AUTOIMMUNE DISEASES 
Lamontagne, Sophie; Geary, Timothy  
Institute of Parasitology                                                              Award: USRA- NSERC 

  
Trichuris suis, a parasitic nematode, is currently under investigation as a form 
of helminth therapy for autoimmune diseases. Upon the intentional ingestion 
of the ova, the larvae hatch and grow into adult worms, inhabiting the cecum 
and upper colon. It is hypothesized that the worm’s excretory and secretory 
products are responsible for the suppression of the immune system, reducing 
the symptoms of autoimmune disorders. The objective of this project was to 
express and purify Trichuris suis’ proteins and to analyze their potential to 
suppress the immune system. The purified proteins (G6PI, TPI, NDK and 
enolase) were analyzed on macrophages and dendritic cells in ELISAs. The 
immunoassay resulted in an 80% decrease in the pro-inflammatory cytokines 
TNF-α and IL-12 and an increase in the anti-inflammatory cytokine IL-10, 
suggesting that these proteins can modulate autoimmune disorders. Future 
directions include in-vivo testing on mice, and drug design utilizing these 
protein fractions. 
 
Poster 14 
THE INFLUENCE OF BEE DIVERSITY ON POLLINATION AND CROP YIELD IN 
STRAWBERRY (FRAGARIA X ANANASSA) 
Mignacca, Emmanuelle; Buddle, Christopher          
Department of Natural Resource Sciences          Award: USRA - NSERC 
 
The purpose of this research is to investigate how bee diversity and field design 
influence yield of strawberry crops (fragaria x ananassa). Bee diversity and 
field design are two interrelated aspects that can promote outcrossing in 
strawberry. It is a self-compatible plant, but inbreeding affects fruit yield, as 
self-pollen is of lower quality than outcrossed pollen. The methods consist of 
allowing only 5 honey bees or wild bees to visit a flower, in single variety plots 
and mixed-variety plots. Then, strawberry yield is assessed by weighing and 
inspecting the fruits for malformations. This experiment is still in progress, but 
we expect that wild bees may transfer more outcrossed pollen than honey bees 
due to difference in foraging behavior. Additionally, bees foraging in mixed-
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variety plots may transfer more outcrossed pollen than those foraging in one 
variety plots due to mixed-variety plots being genetically diverse. 
 
Poster 15 
NEW INGREDIENTS AS FUNCTIONAL ANTIMICROBIALS AND ANTIOXIDANTS 
Nguyen, Marina; Karboune, Salwa 
Department of Food Science and Agricultural Chemistry    Award: USRA - NSERC  
 
The composition of 11 plant essential oils were investigated for their 
antimicrobial and antioxidant properties. These oils were compared by means 
of compositional mapping, revealing the unique antimicrobial profile of each 
oil. The antioxidant capacity of each essential oil was also analyzed using the 
ORAC (Oxygen Radical Absorbance Capacity) Assay. Of the 11 samples, oregano 
(15 199 µmol TE/g oil), thyme (1121 µmol TE/g oil), pimento berry (1148 µmol 
TE/g oil), and pimento leaf (1515 µmol TE/g oil) displayed the most antioxidant 
activity. These results suggest that plant essential oils should be considered as 
new functional antimicrobials and antioxidants for commercial use. 
 
Poster 16 
EVALUATING THE IMPACT OF STALL WIDTH ON THE EASE OF MOVEMENT OF 
DAIRY COWS HOUSED IN TIE-STALL SYSTEMS 
Perrault, Elyse; Vasseur, Elsa  
Department of Animal Science                  Award: USRA - NSERC 
 
Global concern for animal welfare is growing thus the dairy industry must be 
proactive in improving cow well-being while maintaining environmental and 
milk quality standards.  Our research will provide housing recommendations to 
the 70.8% of Canadian dairy farms housing their cows in tie-stall systems by 
testing varying aspects of a typical tie-stall to determine an optimal 
configuration for cow comfort. This specific project focused on the effect of 
stall width through two treatments: stalls of normal width and stalls twice as 
large.   Cow ease of movement, space usage, milk production and specific 
health measures were evaluated as well as stall cleanliness and bedding 
quantity. It was hypothesized that cows would spend extended periods of time 
in comfortable resting postures when being provided with additional stall 
space. Our results will help in better understanding cow behaviour and 
providing producers with recommended tie-stall configurations that improve 
cow welfare. 
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Poster 17 
SYNTHESIS AND CHARACTERIZATION OF CANOLA PROTEIN BASED 
SUPERABSORBENT POLYMER HYDROGEL 
Pille, Ann; Dumont, Marie-Josée 
Department of Bioresource Engineering                         Award: USRA - NSERC 
 
Superabsorbent polymer hydrogels (SAP) are polymer networks that can 
absorb thousand of times their weight in water. Bio-based SAP can be made 
from either bio-based monomer or natural macromolecules, such as sugars and 
proteins. The SAP studied in this project was synthesized from hydrolyzed 
canola protein and acrylic acid using polyethylene glycol diacrylate (PEGDA) as 
a crosslinker and potassium persulfate (KPS) as an initiator. The swelling ability 
of nine different compositions, with varying initiator weight percentages, 
crosslinker weight percentages and ratios of acrylic acid to protein, of SAP were 
tested. The SAP with the highest swelling ability was selected for 
characterization and further swelling tests. The finely ground SAP powder 
swelled to a ratio of 328 g/g in 24 hours was determined to be reusable in 
reswelling tests. The gel content was measured at 54 % and the SAP was 
determined to be thermally stable up to 200 ºC. Further research on the SAP 
will focus on the effect on pH on swelling and reswelling capacity as well as its 
ability to chelate heavy metal ions. 
 
Poster 18 
A COMPARISON OF THE ENERGETIC COSTS OF METAMORPHOSIS BETWEEN 
THE AMERICAN AND FOWLERS TOAD 
Rimok, Gaby; Green, David M.  
Department of Natural Resource Sciences          Award: USRA - NSERC 
 
The energetics required during metamorphosis of developing toad tadpoles will 
determine the success of newly emerging metamorphs into their respective 
ecosystems. My research aims at comparing the energetic costs of 
metamorphosis between the endangered Fowlers toad (Anaxyrus fowleri) and 
the American toad (Bufo americanus), which is well established and highly 
adaptable. The current literature describes several methods for studying 
energetics of tadpole development in frogs and toads; however, little has been 
done to study the energetics of these two species. For this project, I took 
American toad eggs and Fowlers tadpoles and raised them separately in low 
density outdoor mesocosms, where they were weighed, measured in body 
length, and identified for Gosner stage of development from May through 
August every two days. I expect this project to give insight on how well 
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tadpoles use energy for development and what this could mean for emerging 
metamorphs and later on, established adults. 
 
Poster 19 
MOLECULAR CLONING OF TRANSCRIPTION FACTORS EPR1 AND LHY IN RICE 
Rosenbaum, Phillip; Wilkins, Olivia  
Department of Plant Science                                          Award: USRA - NSERC 
 
More people rely on rice for sustenance than on any other crop, yet farmers 
lose much of their potential yield annually because of abiotic stresses like heat 
and water deficit. Experts warn that these losses will worsen as global warming 
progresses. Part of the solution entails studying the regulation of genes 
involved in rice’s stress responses, and using that knowledge to produce better 
cultivars. To that end, I cloned the genes EPR1 and LHY which both regulate the 
circadian clock, and seem to regulate the clock differently at high 
temperatures. First, I grew rice plants and exposed them to one hour of heat 
stress. I then extracted total RNA from them and amplified the genes of 
interest by RT-PCR. The isolated genes were enzymatically inserted into 
plasmids, which are destined for transformation of E. coli to produce clones. 
Each clone population will express one of the genes of interest. 
 
Poster 20 
GENETIC DETERMINANTS OF THE HEAT SHOCK RESPONSE IN LEGIONELLA 
PNEUMOPHILA  
Sadek, Malak; Faucher, Sebastien  
Department of Natural Resource Sciences                         Award: USRA - NSERC 
 
The heat shock response is characterized by a rapid and robust increase in heat 
shock proteins (HSPs) upon exposure to higher temperature. Transient 
induction of HSPs represents an important protective and homeostatic 
mechanism to cope with physiological and environmental stress at the cellular 
level. Legionella pneumophila (Lp) is a water-borne opportunistic pathogen and 
it was identified to have greater thermal tolerance compared to other 
Legionella species. The heat shock response of Lp was examined following 
temperature shift at different times to identify genes that might be involved in 
the HSPs regulation and induction. 
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Poster 21 
GROWTH OF GUT MICROBIOTA CULTURED IN A COMPUTER-CONTROLLED 
GUT MODEL IN RESPONSE TO BILE ACIDS 
Swaby, Anikka; Agellon, Luis  
School of Human Nutrition                                    Award: USRA - NSERC 
 
Bile acids are biological detergents made by the liver and secreted into the 
small intestine, that aid in fat digestion and absorption. Some bile acids can 
modulate the growth of gut microbiota through bactericidal or bacteriostatic 
activity. To survive in the presence of bile acids, gut bacteria secrete hydrolases 
that catalyze their modification to less toxic forms. There is limited information 
on how the growth of microbiota is affected by bile acids and how bile acids are 
modified by bacteria in the gut. In this study, we show that treating a mixed 
culture of probiotics, in a computer-controlled gut model, with taurocholic acid 
(TCA), a bile acid, decreases the growth of the model community and that 
microbes of the genus Lactobacillus are more tolerant to TCA than other 
genera in the model. We also show the ability of our model microbiota to 
convert TCA to a less toxic bile acid. Our results provide information on the 
dynamic relationship between bile acids and gut microbiota and demonstrate 
the use of our computer-controlled gut model in recapitulating events in vivo. 
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