
 

ORAL PRESENTATIONS – AQUACULTURE & FISHERIES 

Evaluating Alewife (Alosa pseudoharnegus) Sex-Ratio Skewness in the LaCoupe, 

LaPlanche and Missaquash Rivers, Isthmus of Chignecto, NB, Canada   

Kynan P. Berger - Acadia University, Aaron D. Spares, Nic R. McLellan, Brandon Nilsen, Trevor Avery, 

Michael J. W. Stokesbury  

Alewife (Alosa pseudoharnegus) are an anadromous species that spawn from late April to early July in 

lakes in the Isthmus of Chignecto, NB, Canada. Alewife play a critical role in the ecosystem as they bring 

nutrients from marine waters on the Atlantic coast to the freshwater river and lake system in the form 

of gamete /waste excretion and carcass decay. The Isthmus of Chignecto has been heavily modified with 

dams, tide gates and culverts which can delay the migration of alewife. Sex ratio may also be affected 

due to differential ability to pass anthropogenic obstructions in the river system. To test this hypothesis, 

tagging data from 2016-2019 (n=4781) from estuary sites, freshwater sites and the Long Lake spawning 

site were used to determine male to female sex ratios. The spawning run was split into early, mid and 

late run times which spanned from April 24 - 15 May, 16 May - 6 June, 7 June - 28 June, respectively. 

Male to female sex ratios at estuary sites between 2016-2019 were not significantly different (ANOVA, 

p>0.05) and therefore were able to be pooled together. Sex ratios during early, mid and late run times 

at estuary sites did differ significantly (ANOVA, p<0.05). A general linear model with binomial 

distribution was used to examine if the probability of passage success as a function of sex. Incorrect 

construction of fishways can be selective against larger fish, which are generally females, this causing 

male-skewness on the spawning grounds. 

Using a virtual fishing tournament to gain citizen science for estimating species 

diversity throughout the Atlantic provinces.  

Leah Creaser – Acadia University, Trevor Avery, Danielle Quinn 

The Atlantic Anglers Challenge occurred throughout the Atlantic provinces from May-Oct 2020 as a 

substitution for competitive, in-person fishing tournaments cancelled due to the outbreak of COVID19. 

The tournament was held entirely virtual using the MyCatch phone app developed by Anglers Atlas, 

allowing recreational anglers to upload their catches to provide information for scientific research. 

Participant entries logged with MyCatch included a photo, species identification, fish length and angling 

location. Specific location data was confidential and never revealed; only generalized location data was 

provided to researchers for analyses. Throughout the tournament over 100 participants logged over 

5000 fish entries with single anglers reporting up to 38 species and over 51,000 centimeters of 

cumulative fish length. From the data collected we anticipate several high-level analyses of species 

distributions and demographics across several provinces in Atlantic Canada, all with the use of an all 

virtual fishing tournament. 

 

 



Gonadosomatic Index and Fecundity in Atlantic Tomcod    

Hunter Hogan – Acadia University, Trevor Avery 

Atlantic tomcod Microgadus tomcod (Walbaum, 1792) are a culturally and ecologically significant 

migratory fish located in the Minas Basin, Nova Scotia. Using gill nets, eel pots, and minnow traps, 

Atlantic Tomcod were sampled three days a week from November 2020 – January 2021 on the incoming 

tide, on the Cogmagun, and Halfway Rivers. Fish were measured (length and weight), and gonads 

dissected and weighed, and volume taken. Three 100 μL aliquots of eggs were sampled from each 

gonad, eggs, separated, and an image was taken. Eggs were counted and diameters measured from 

images using ImageJ. The relationship of fecundity (number of eggs in a gonad) to fish size was analyzed 

using linear regression, and GSI (ratio of gonad weight to body weight) was used to estimate the tomcod 

spawning period. Results will be presented at the conference. 

Use of Image Analysis Software to Assess American Eel (Anguilla rostrata) Elver 

External Pigmentation Development   

Bailey Silver – Acadia University, Rod Bradford, Michael Stokesbury  

Runs of American eel (A. rostrata) elvers exhibit pronounced variability in body length, body weight and 

degree of external pigmentation within-season and among-years. These factors are thought to influence 

the level of recruitment to the standing stock of yellow eels and eventually adult production and they 

can potentially influence the value of the landed catch from the commercial fishery. Documentation of 

within- and among-year variability in these traits is time consuming, susceptible to measurement error 

both in accuracy and precision and in the case of external pigmentation subject to observer bias in 

interpretation of categorical criteria. This study evaluates the potential usefulness of image analysis to 

quantify the development of elver pigmentation as a continuous variable using pixel intensity and to 

estimate elver lengths. Scanned images of elvers were assessed using ImageJ photo analysis software to 

quantify the development of elver pigment using pixel intensity of strategically selected areas within the 

elver body creating a pigment index. The index revealed a sigmoidal progression of body pigmentation 

with time within-years. Comparison of index values derived from the scanned images are shown to be 

more informative as a means to assess pigment development with time than are categorical indices in 

current use. The new index allows for pigment development to be treated as a continuous variable 

when relating physiological development to biological, ecological, and environmental factors. 

Using Information from Local and Mi’kmaq Ecological Knowledge with Western 

Knowledge to Correlate Ecological Cues with Fishes Behaviour, demonstrating a 

way to Diversify Science and Use a Holistic Approach to Data Collection 

Maria Stone – Acadia University, Michael Stokesbury, Darren Porter, Cornel Ceapa, Luc Boudreau, 

Lachlan Rieh, Gabrielle Deveau, Lindsay Carroll   

Current fisheries management is dominated by Western science, however, the incorporation of other 

knowledge is gaining inertia. These additional perspectives diversify decision-making processes and offer 

additional information about species ecology. This project followed the principles of Two-Eyed Seeing, 

gathering ecological cues from members of the Apoqnmatulti’k project. Two case studies were 



completed, each comparing a cue from Local or Mi’kmaq Ecological Knowledge to Western data. The 

first case study related the abundance of Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) in the Saint 

John River to the first harvest of hay. It was determined that the first harvest occurs in late May, just 

before the commercial fishery closes for June. After the closure, the number of sturgeon caught 

increased, the highest numbers of sturgeon were generally seen in early July, and the number of 

females caught at this time dominated the number of males. The second case study related the rainbow 

smelt (Osmerus mordax) run in the Gaspereau River to the full and new moons, suggesting the high tides 

that accompany these moon phases indicate the peak of the smelt run. Both can be used as low-cost 

predictors for behaviours and can indicate when you are likely to interact with the species. These 

offered benefits come from the collaboration of a variety of knowledge types, rather than relying on one 

alone.  

Using Atlantic Striped bass Morone saxatilis and Atlantic tomcod Microgadus 

tomcod otolith and body dimension relationships to estimate age   

Kyle Vandertoorn – Acadia University, Trevor Avery 

This research aims to assess otolith and body dimension relationships in Atlantic Striped bass Morone 

saxatilis and Atlantic tomcod Microgadus tomcod. Otoliths are small stone-like structures made of 

calcium carbonate located within the inner ear of fish. They form an organ that helps with spatial 

orientation. Otoliths accumulate chemicals laid down in growth rings. These rings store information such 

as environment and age. Atlantic tomcod were obtained from September 2020 to January 2021 by 

researchers in the Cogmagun and Halfway Rivers. Atlantic Striped bass carcasses were received from 

2016 to 2019 from DFO, recreational anglers, and commercial fishers. Otoliths were extracted, rinsed, 

and placed in separate sterile, uncapped vials for initial drying then further desiccated and weighed. 

Otoliths were photographed using an AmScope SM-2T stereo microscope and AmScope MU500 5 MP 

digital microscope camera or with a Canon DSLR at 12 MP. Each otolith image was analyzed using Fiji 

software to measure length, width, and area. Relationships between otolith metrics and fish size (length 

and weight) will be described. Preliminary findings will be presented.  

Using Sportfishing Tournament Data to Determine Factors Influencing Black 

Bass (Micropterus spp.) Catches and Catch Trends   

Victor Papiaz – Dalhousie University, Heike Lotze, 

In 2016, Black Bass species (Micropterus spp.) were the most targeted freshwater fish in the United 

States. Black Bass sportfishing tournaments are a competition-oriented derivative of this recreational 

fishery. Previous studies have found that tournaments provide extensive catch data that can be used to 

assess population trends in the waterbodies in which events occur. This study evaluated the usefulness 

of sportfishing data in determining the impact of factors such as stocking, predator presence and 

latitude on average catches and catch trends over time. Publicly available sportfishing data from 896 

tournament events occurring over 110 different waterbodies in the United States between 1976 and 

2020 were analysed. For each tournament event, the data was used to calculate stock-related variables 

such as maximum and mean fish size for average catches and catch trends over time. Data was also 

compiled on 11 biological, physical, and management characteristics hypothesized to influence stock-

related variables. Random forests and correlation matrices were used to determine which factors were 



most influential for each variable across all waterbodies. These influential factors were then used to 

create generalized linear models (GLMs) to determine which factors had significant positive or negative 

effects on each variable. Results indicate that the presence of various target species and latitude 

significantly affected tournament catches. This work suggests that sportfishing data can be useful in 

evaluating the impacts of various factors on fish catches and could thus be used to supplement 

independent scientific and monitoring data to ensure the sustainable management of these important 

recreational fisheries. 

Susceptibility and immune response in Atlantic salmon (Salmo salar L.) farmed, 

wild and hybrid crosses to Aeromonas salmonicida subsp salmonicida infection 

susceptibility and immune response in Atlantic salmon (Salmo salar L.) farmed, 

wild and hybrid crosses to Aeromonas salmonicida subsp salmonicida infection 

  

My Dang – Memorial University, Javier Santander, Sindy Dove, Trung Cao, Hajarooba Gnanagobal, 

Ignacio Vasquez, Ahmed Hossain, Manuel Soto-Dávila, Kata Valderrama, Ian Fleming, Matthew L. Rise, 

Jillian Westcott 

Aeromonas salmonicida subspecies salmonicida is the causative agent of furunculosis in several fish 

species including Atlantic salmon (Salmo salar). Although genetic susceptibility and resistance to A. 

salmonicida have been documented in salmon, the mechanisms are not well understood. Here, we 

compared naïve and immunized Atlantic salmon from farmed (North American and European), wild 

(Northeast Placentia River) and hybrid crosses to A. salmonicida susceptibility. Smoltified Atlantic 

salmon were intraperitoneally (IP) immunized with formalin-killed A. salmonicida and boosted 4 weeks 

post-primary immunization. The control consisted of fish IP injected with phosphate buffered saline 

(PBS). The fish were challenged at 10 weeks post-primary immunization. Naïve fish were i.p. infected 

with 2.5×104 CFU/100 g and the immunized fish were challenged with 4×106 CFU/100 g. Samples of 

tissues were taken at different time points to quantify bacterial loads, IgM titers, and gene expression. 

We found that naïve wild salmon were significantly more susceptible to A. salmonicida infection than 

the farmed and hybrid crosses (p<0.001). Colonization of lymphoid tissues by A. salmonicida correlated 

with fish susceptibility. Expression of il-1β, il-8, il-10, and tlr-5 were up-regulated with a higher 

expression in farm fish in contrast to wild fish whereas gata-3 and cd8 shown down-regulated in both of 

farm and wild fish after 10 days post-infection.  The expression of igm and igd were up-regulated in farm 

fish, but down-regulated in wild fish. No differences was found between farmed fish and wild fish in the 

expression of igt. In contrast to naïve fish, no differences in susceptibility were found between 

vaccinated fish challenged with A. salmonicida. However, formalin-killed A. salmonicida triggered similar 

immune protection in Atlantic salmon. This study provides new insights into Atlantic salmon immune 

response and susceptibility to A. salmonicida infection and immunization. 

Renibacterium salmoninarum Chronic Infection and Lumpfish (Cyclopterus 

lumpus) Immune Response   

Hajarooba Gnanagobal – Memorial University, Javier Santander, Trung Cao, Ahmed Hossain, My Dang, 

Jennifer Hall, Surendra Kumar, Don Van Cuong, Danny Boyce 



Renibacterium salmoninarum is a Gram-positive, intracellular pathogen that causes Bacterial Kidney 

Disease (BKD) in several fish species. Lumpfish (Cyclopterus lumpus) is utilized a cleaner fish to 

biocontrol sea lice infestation in Atlantic salmon (Salmo salar) farms. Although BKD outbreaks have yet 

to be reported in lumpfish, this fish has a potential BKD risk due to R. salmoninarum broad host range 

and horizontal transmission. In this study, we evaluated the susceptibility and immune response of 

lumpfish to R. salmoninarum infection. Groups of lumpfish were intraperitoneally (i.p) injected with R. 

salmoninarum (1×107, 1×108, or 1×109 cells/dose) or PBS. The infection kinetics and mortality were 

followed for 98 days post-infection (dpi). Transcript expression levels of 33 immune-relevant genes were 

measured in head kidney (n=6) of fish infected with 1×109 cells/dose and compared to the control at 28 

and 98 dpi. Lumpfish infected with the highest, medium, and lowest doses showed survival rate of of 

65%, 93%, and 95%, respectively. Canonical innate immune related transcripts, including cytokines (il1β, 

il8a, il8b), pattern recognition receptors (tlr5a), iron regulation (hamp), and acute phase reactant (saa5) 

were up regulated at 28 dpi. In contrast, cell-mediated adaptive immunity-related transcripts (cd4a, 

cd4b, ly6g6f, cd8a, cd74) were down-regulated at 28 dpi, revealing the immune suppressive nature of R. 

salmoninarum. However, significant upregulation of cd74 at 98 dpi suggests induction of cell-mediated 

immune response against R. salmoninarum. This study reveals that lumpfish is susceptible to R. 

salmoninarum ATCC 33209 and caused a chronic infection with an enhanced cell-mediated adaptive 

immune response.  

How Does Time of Collection During the Fishery Impact the Morphometrics of 

the Sea Cucumber (Cucumaria frondosa)?  

Kate Tobin – Memorial University, Mercier Annie, Heather D. Penney, Jean-François Hamel  

Sea cucumbers (Echinodermata: Holothuroidea) have been consumed as a luxury food and in traditional 

medicine for thousands of years in Asia. The increasing demand for sea cucumber resulted in the 

expansion of commercial trade into North America, where marketed products include the body wall 

(skin), muscle bands (meat), and aquapharyngeal bulb (flower). The present study aimed to compare the 

quality of sea cucumber (Cucumaria frondosa) harvested early (July) and late (September) during the 

Newfoundland fishing season, using morphological metrics. The weight and thickness of body wall with 

muscle (BWM), and organ indices (wet weight ratios with BMW as denominator) were compared. 

Individuals harvested in September had heavier and thicker BWM, and higher indices for most organs 

(digestive tract, gonad, and respiratory tree) than individuals harvested in July. This trend is consistent 

with the seasonal spawning activity of C. frondosa around the spring phytoplankton bloom and 

subsequent feeding and growth over the summer months. Surprisingly, the aquapharyngeal bulb 

showed a different trend compared to the other organ indices, with higher indexed values early than 

late in the season. This suggests that the aquapharyngeal bulb (a cartilaginous organ) remains fairly inert 

during the feeding period, whereas the BWM is being replenished, possibly identifying it as a good 

candidate for an index denominator. Overall, these results suggest that harvesting C. frondosa later in 

the fishing season may lead to better quality products by taking advantage of natural seasonal variations 

in growth and body composition. Biochemical analyses are underway to confirm this assumption. 

  



Long term effects of PIT tagging on juvenile Atlantic salmon 

Abigale Culberson – University of New Brunswick, Fredericton, Tommi Linnansaari, David Roth,  

Passive integrated transponder (PIT) tags are commonly used in fisheries research to monitor fish 

populations at an individual level. Determining the effects PIT is beneficial because this helps 

researchers determine if significant amounts of ill effects that they see in their results is from the study 

or from tagging impacts. Currently, there are many studies that have researched the short-term effects 

of PIT tagging fish, but very few on long-term effects. This project evaluated the long-term effects of PIT 

tags on juvenile Atlantic salmon (Salmo salar) 50 mm and above. Fish were tagged with 12 mm PIT tags 

and recaptured one or more times over the course of 12 months. Results showed significant differences 

in fork length (mm) and weight (g) between tagged and untagged; however, this aligns with the decline 

in growth rate that other studies suggest happens within the first three months of tagging. Body 

condition was also evaluated to determine if tagged individuals return to a regular growth rate after the 

initial three months. There were no significant differences between body condition of control and 

tagged individuals, which indicates that even with the delay in growth, the fish are still healthy. Further 

research must be completed in order to determine if the difference in body size is significant enough to 

influence mortality in younger age classes. 

Stable Isotope Analysis & Acoustic Telemetry Tracking to Determine Critical 

Habitat(s) of Yellow-Stage American Eels (Anguilla rostrata) in the Restigouche 

River and Estuary  

Maria Mason - University of New Brunswick, Fredericton 

The American eel (Anguilla rostrata) is a commercial species that is historically important to Indigenous 

peoples throughout North America. Though once abundant, the species has experienced severe 

population declines over the past several decades and has been classified as threatened by the Canadian 

government. Major knowledge gaps exist concerning the ecology of this indicator species. We wanted to 

determine the critical habitat(s) of yellow-stage American eels in the Restigouche River and estuary in 

New Brunswick, Canada. Through caudal fin carbon and nitrogen stable isotope analysis of freshwater 

and estuary origin eels, we found that the eels spent extended periods of time in both freshwater and 

estuary habitats while only a small proportion migrated between the two once or twice annually. Both 

the river and estuary should be considered as critical habitats. We also collected passive and active 

acoustic telemetry tracking data within the estuary from May of 2015 until June of 2016 and found that 

the eels were most active nocturnally between June and October. The eels preferred coastal areas near 

sources of freshwater input as diurnal resting sites. Our results can be used to inform future 

conservation strategies, including coastal restoration projects in the Restigouche River system. It is vital 

that this economically and culturally significant species continues to be studied as we work to increase 

its declining population.   

  



Characterization of anti-zebrafish IgM antibody to study vertical transfer of 

maternal immunoglobulins against SARS-CoV-2 spike-1 protein in zebrafish. 

Shahrzad Rahmanian – University of New Brunswick, Fredericton, Bryan Crawford, Michael Duffy, 

Shawn MacLellan, 

Vertical transfer of maternal antibodies (i.e., immunoglobulins) through the placenta and milk provides 

mammalian offspring with protection against pathogens before their immune system matures. Progeny 

of fishes are similarly protected by maternal antibodies transferred to eggs.  Zebrafish embryos and 

larvae rely upon their innate immune system and vertically-transmitted maternal antibodies to protect 

against pathogens until four weeks post-fertilization. However, temporal dynamics of vertical antibody 

transfer, as well as specific isotypes and their polymeric nature, are poorly defined for most fishes and 

warrant further investigation. I used zebrafish as a laboratory model organism to investigate vertically 

transmitted maternal antibodies. I used adult zebrafish serum as a positive control to optimize an 

immunoblotting protocol, probing blots with a commercially available anti-zebrafish IgM. In addition to 

detecting immunoglobins in eggs from adult broodstock at UNB, this monoclonal anti-zebrafish IgM 

binds multiple serum proteins, suggesting reactivity with different polymeric forms and/or other 

immunoglobulin isotypes that are also transmitted to eggs/offspring. I next immunized 6-month-old 

Casper Tg(mpeg1:eGFP) female zebrafish with recombinant SARS CoV-2 spike-1 protein. Antibodies 

were not detectable in homogenates of eggs collected pre-immunization from immunized or SHAM 

controls. Post-immunization analyses of egg homogenates are ongoing. Previous research documents 

vertical transmission of IgM in zebrafish but my research is the first to characterize polymeric forms and 

isotypes of immunoglobulins using this monoclonal anti-zebrafish IgM antibody. Deeper understanding 

of mechanisms underlying vertical antibody transmission using zebrafish as a model organism could be 

exploited for strategies to protect finfish from infectious disease agents relevant to aquaculture.  

Effects of hatchery environments on Atlantic salmon (Salmo salar): comparing 

egg diameter, fecundity, and egg survival rates to the eyed stage between 

smolt-adult-supplementation cohorts and hatchery-winter classes   

Reid Sutherland – University of New Brunswick, Fredericton  

The smolt-adult-supplementation strategy (SAS) has been adapted by the Collaboration for Atlantic 

Salmon Tomorrow (CAST) initiative in attempt to propagate the wild population of Atlantic salmon 

(Salmo salar) in the Miramichi River, NB. Traditional juvenile stocking methods breed wild fish in 

captivity and release juvenile fish to their natal rivers, however, the SAS strategy relies on the capture of 

wild smolts from their natal river, the captive-rearing of these fish, and their subsequent release at 

sexual maturity to spawn. Though this strategy is effective in protecting smolt migrating to sea from 

unresolved, increasing mortality rates in marine environments, little is currently known about the 

effects of keeping SAS fish in-hatchery for different durations prior to release. In this study, two-

hatchery-winter (2HW) SAS fish were compared to three-hatchery-winter (3HW) individuals. The 

increased mean fork length, egg size, and absolute and relative fecundities of 3HW fish do not indicate 

any benefit to keeping 2HW SAS fish in-hatchery for an additional winter and SAS fish produced by 

MSCC appear to be morphologically inconsistent from cohort to cohort, despite their common hatchery 

winter ages. Additionally, the survival rate of eggs to two days post-shock the eyed stage did not differ 

between hatchery age classes.  



Flexibility and thermosensing of winter dormancy thresholds in cunner 

(Tautogolabrus adspersus) 

Brianna Forbes – University of New Brunswick, Saint John, Ben Speers-Roesch 

Winter dormancy in aquatic ectotherms is a seasonal survival strategy characterized by feeding 

cessation, inactivity, and low metabolism at cold temperatures. A model winter-dormant fish species is 

the cunner (Tautogolabrus adspersus), a wrasse common to Northwest Atlantic coastal marine waters 

and which are cleaner fish in salmon aquaculture. Little is known about how temperature is sensed to 

induce dormancy or about the effect of rate or direction of temperature change on the temperature at 

which cunner or other winter-dormant fishes enter dormancy (i.e., their dormancy threshold, below 

which activity drops to near zero). Temperature sensation is mediated by transient receptor potential 

(TRP) channels in ectotherms, so I hypothesized that TRP channels sense the cooling resulting in 

dormancy. I also hypothesized that the dormancy threshold would be unaffected by cooling rate or 

direction of temperature change, for a consistent seasonal response. Using multi-day measurements of 

whole-animal spontaneous movement of cunner (Tautogolabrus adspersus), I tested how quicker 

(3°C/hour) and slower (3°C/day) cooling and re-warming affected their activity. I found that the 

dormancy thresholds were different with slow cooling vs. quick cooling. I also investigated the effect of a 

TRPM8 channel activator (cold sensing), icilin, on cunner activity via intraperitoneal injection at two 

dosages at a warm temperature (14°C) to establish whether activity was decreased. Icilin did not affect 

the activity of the cunner. I conclude that the dormancy threshold of cunner is not fixed and could find 

no evidence that the control of winter dormant behaviour is mediated by cold-sensing TRP channels. 

Coupling phytoplankton biomass production to remediation of fish processing 

waste  

Nan Chen – Dalhouse University, Hugh MacIntyre  

Phytoplankton are widely used for bioremediation projects and to produce aquaculture feeds. Some 

phytoplankton are mixotrophic, utilizing both photosynthesis and heterotrophy to support growth. This 

can enhance their growth rates and reduce production costs compared to photosynthetic growth alone. 

This makes phytoplankton good potential candidates for bioremediation waste products. Growth of the 

phytoplankton would reduce concentrations of organic carbon, phosphorous, and nitrogen present in 

the target waste. The phytoplankton biomass produced could then be used for products such as 

pharmaceuticals, health supplements, or aquaculture feeds. 

Aquaculture is a growing industry that constitutes over 30% of Canadian fisheries. Fish processing in 

Canada results in more than 50,000 tons of fish biomass annually that must be disposed of. This waste 

can be digested using hydrothermal liquefaction (HTL) to produce a mixture of char, lipid phase, 

aqueous phase (AP), and carbon dioxide. Char and the lipid phase are used in fertilizers and biofuels 

while the ammonium- and organic-rich aqueous phase is considered a waste product. 

The aim of the study is to determine was to optimize production of phytoplankton protein using HTL-AP 

as an amendment in the growth medium. In the first phase, several strains of phytoplankton used in 

aquaculture feeds were screened to identify candidates, growth light intensity, and amendment 

concentrations suitable for larger-scale testing. This showed that light intensity had only a minor effect 



on the concentration-dependence of growth on HTL-AP. The eustigmatophyte Nannochloropsis oculata 

and the green alga Tetraselmis suecica had the highest growth rates in the presence of HTL-AP.  

    

Elevations of lobster fishery groundlines and the associated entanglement risk 

to North Atlantic right whales in Atlantic Canada 

Jamie Rae – Dalhousie University, Sean Brillant  

 

The North Atlantic right whale (NARW) is a critically endangered species, and entanglements in fixed 

fishing gear has been identified as the most significant cause of serious injury and human-caused 

mortality in the species. Groundlines, which connect gear along the ocean floor, are a primary 

component of fixed fishing gear that pose an entanglement risk. Previous research has been conducted 

in the Bay of Fundy to investigate the elevations of lobster fishery groundlines above the seabed. 

However, little is known about groundline elevations in other active fishing areas in Atlantic Canada that 

coincide with NARW habitat. This study uses temperature depth-sensor data from Cape Sable Island and 

Little River to examine groundline elevations in relation to how they may affect the likelihood of a 

NARW becoming entangled. We also examine factors that may influence groundline elevations, 

including order of the groundlines on the trawl, depth of the water the trawl is set in, and factors 

associated with tidal current velocities. Our analyses indicate that in Cape Sable Island and Little River, 

26% and 5% of the elevations measured were above 3 m (elevation theorized to pose an entanglement 

risk; Brillant and Trippel 2010), respectively. These findings suggest that groundlines on the Eastern and 

Western Scotian shelf reach elevations that are likely to pose a risk to NARWs. This research will provide 

a better understanding of the risk posed by groundlines to NARWs in Atlantic Canada, and will identify 

various factors within a fisher’s control to reduce groundline elevations.  

Contaminants in fish in Labrador, Canada: Implications for Indigenous diets 

 

Dithara Perera – Acadia University, Trevor Avery 

 

Contaminants in Indigenous food supplies in Labrador have yet to be identified or quantified. Fish were 

collected from local anglers and commercial fisheries in streams and coastal areas in Labrador including 

Striped bass, Herring, Cod, Capelin, and Mackerel. Small fishes such as Capelin and Herring were frozen 

as whole fish whereas other fish were dissected. The wet and dry weights of harvested tissues (dorsal 

muscle and cheek muscle) and organs (liver and gonads) were recorded. All samples were stored at -

20℃ or colder until processing. Tissues and organs were processed by taking an interior piece and 

storing them in glass vials. Samples were freeze dried for 2-3 days and grinded into fine powder using a 

mortar and pestle then placed in Eppendorf tubes and sent off for contaminant analysis of mercury and 

other trace metals such as selenium and arsenic. Mercury analysis is done by a method called aqua regia 

acid digestion using graphite digiPREP hot blocks. Currently 55 samples are being analyzed off site. 

Preliminary findings will be presented.   

 

  



ORAL PRESENTATIONS – BIOLOGY 

Exploring Differential Gene Expression in Striped Bass, Morone saxatilis, in 

Response to Mercury Exposure 

Jenna Nauss – Acadia University, Russell Easy 

Mature Striped Bass, (Morone saxatilis) feed on high trophic level prey, enabling biomagnification of 

contaminants. Mercury is a non-essential heavy metal existing in several forms in aquatic environments 

and produces various toxic effects in organisms. In this study, the expression of genes coding for 

antioxidants involved in the oxidative stress response and detoxification, specifically glutathione S-

transferase, metallothionein, and thioredoxin reductase in Striped Bass, were examined. Total mercury 

levels in liver tissues, received in coordination with local fishers in Nova Scotia, were measured using 

thermal decomposition, amalgamation and atomic absorption spectrometry. Quantitative polymerase 

chain reaction and the ∆∆Cq method was used to calculate relative normalized expression of target 

genes. Using statistical analyses, the relationship between gene expression, and mercury concentration 

was analyzed. This study is the first to show differential expression of novel genes involved in the 

oxidative stress response and detoxification processes in Striped Bass in response to mercury 

contamination.  

Population Dynamics and Phenology of Grape Phylloxera in Nova Scotia 

Vineyards   

Emma Rand – Acadia University, Kirk Hillier, Debra Moreau,  

Grape phylloxera, Daktulosphaira vitifoliae, are the most economically important insect pest of 

commercial grapevines. As increasingly virulent D. vitifoliae biotypes emerge, previous management 

strategies are becoming less effective. Chemical management is a temporary solution and only effective 

when applied to D. vitifoliae crawlers. The goal of this study was to determine when this stage is 

present, indicating the most effective time for insecticide application. This was accomplished by 

determining seasonal population dynamics of D. vitifoliae, observing gall presence, and collecting 

temperature and vine phenology observations over the growing season. D. vitifoliae exhibited a bimodal 

seasonal emergence pattern which significantly correlated with temperature and vine phenology. Gall 

presence revealed D. vitifoliae populations move throughout the vineyard primarily following 

predominant wind patterns. The most effective time for insecticide application was determined to be 

when phenology stages are around 15 and 32, in combination with soil temperatures ranging from 21-

25°C. 

Molecular dynamics and enhanced pathogenicity in human coronaviruses 

Georgia MacDonald – Dalhousie University, Jospeh Bielawski 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus causing the respiratory disease 

COVID-19, continues to pose a major threat to global public health. Its enhanced pathogenicity, as 

compared to other human coronaviruses responsible for a 15-29% of common colds each year, is key to 

the devastating medical consequences the virus has on those infected. Existing research highlights 

modulating proteins of the JAK/STAT pathway of the innate immune response and the spike protein 



allowing attachment to host cells as two factors believed to be important to the pathogenicity of 

coronaviruses. Furthermore, coronaviruses are shown to have relatively high mutation rates making 

them one of the most diverse and genetically distinct group of viruses. This study addresses the gap in 

research linking pathogenicity and molecular evolutionary dynamics of coronaviruses by analysing the 

association between the enhanced pathogenicity and molecular evolutionary dynamics of SARS-CoV-2, 

and other highly pathogenic human coronavirus strains SARS-CoV and MERS-CoV. Sequence data were 

modelled using traditional models of codon evolution and a novel framework for joint modelling of gene 

sequences and phenotype evolution. In the latter case pathogenicity was specified as the phenotype of 

interest within the model.  Maximum likelihood methods were used to test for (i) the canonical signal of 

adaptive molecular evolution and (ii) a significant association between molecular evolution and 

pathogenicity score. Where applicable, sites associated with positive selection or enhanced 

pathogenicity will be assessed using empirical Bayes methods and discussed in the context of protein 3D 

structure.  

Physiological response to “The Blob” differs between two North Pacific seabirds 

Heidi Tate – Dalhousie University, Glenn Crossin, Katherine Studholme, Mark J.  Hipfner, Mark Drever, 

Michael L. Romero, Brenna Gormally, Keith Hobson  

“The Blob,” a mass of anomalously warm water in the Northeast Pacific Ocean lasting from 2013 to 

2016, caused a decrease in primary productivity with severe effects on the marine ecosystem. For 

seabirds, this climate pattern had far-reaching effects, causing breeding mismatches and large mortality 

events. In this study, we use feather corticosterone (fCort) as an indicator of physiological stress in two 

sentinel Pacific auklet species (family Alcidae) to monitor population health at the onset of breeding. 

Feathers were collected from breeding females over an 8-year period from 2010 to 2017, covering The 

Blob period. Since Pacific auklets replace body feathers at sea during the pre-breeding period, measures 

of fCort provide an accumulated measure of nutritional stress during this time. Via AICc model selection, 

we show that rhinoceros auklets (Cerorhinca monocerata), which are generalist predators, displayed 

stable fCort values across years, while the primarily zooplanktivorous Cassin’s auklets (Ptychoramphus 

aleuticus) showed an increase in fCort from 2013-2016, correlated with The Blob. As marine heatwaves 

increase in intensity and frequency due to climate change, this study provides insight into how Pacific 

auklets may respond differently to such phenomena and suggests a means for monitoring population-

level responses to climatological variation. 

Comparing Trait Diversity Between Fisheries Landing and Observed Coral Reef 

Communities    

Emma Touchie – Dalhousie University, Aaron MacNeil, Matthew McLean 

The resilience and diversity of coral reefs have been severely impacted in recent decades by stressors 

such as unsustainable fishing and global warming. As commercial fishing pressure increases, adaptive 

fisheries management encompassing organism functionality is increasingly important for conserving the 

health of these highly productive ecosystems. Trait-based approaches, which link species’ traits to 

ecosystem processes, may be particularly useful for assessing the impacts of fishing on ecosystem 

functioning. The goal of this study was to uncover differences in, and drivers of, trait diversity of fish 

assemblages observed on reefs and in fisheries landings sold in markets around the island of Kosrae, 



Micronesia. Ten morphological traits related to swimming and feeding were measured on 71 species 

present in both reef observations and market landings. We observed strong mismatches between trait 

diversity on the reefs and within the landings. Across all locations, the proportions of large-bodied 

species with traits relating to piscivorous diets and predatory feeding were greater within the landings 

than on the reefs, indicating that fishers were selectively targeting desirable species. Alarmingly, species 

that were more commonly targeted were also classified as highly vulnerable to fishing pressure, and 

many of these species are considered ‘functionally distinct,’ i.e., having unique traits. In some locations, 

species with high functional distinctiveness were fished at much greater proportions than they were 

observed, potentially removing unique and uninsured functions. To sustainably manage small scale coral 

reef fisheries in the face of increasing commercial demand, alternative species should be harvested that 

are less vulnerable and that do not support unique and uninsured ecological roles. 

Cisd2 Models of Parkinson Disease, Alzheimer Disease, ALS, Wolfram Syndrome 

and Ageing in Drosophila melanogaster: Proposed experimentation for 

enhanced longevity and improved life  

Alicia Follett – Memorial University, Brian E. Staveley  

Understanding of neurodegenerative diseases such as Parkinson disease (PD), Alzheimer disease (AD), 

Amyotrophic Lateral Sclerosis (ALS) and Wolfram syndrome (WFS), has been constrained by the lack of 

biomarkers available for study. Neurodegenerative diseases are becoming more common. In 2007, 

estimations suggested that, globally, nearly 1 billion people were affected by neurodegenerative 

disease. Due to the ageing world population, it is likely this number has increased since then. Thus, a 

much fuller understanding of risk genes and the associated cell signalling pathways implicated in 

neurodegenerative disease is essential to develop treatments, leading to the eventual eradication of 

these diseases from the human experience. Recently, CISD2 has been identified as a gene of interest in 

the amelioration of the effects of neurodegenerative disease and ageing. Experiments have 

demonstrated that CISD2 levels of expression decrease with age, to correspond with the significant 

decrease in cellular function and lifespan expectancy and the progression of disease pathogenesis.  

Thus, the robust expression of CISD2 throughout the entirety of the lifespan of an organism has been 

suggested to have positive effects on cell function, locomotor ability, longevity, and the overall quality of 

life. Here, we have detailed a set of future experimentations proposed to further knowledge with 

regards to the relationship between CISD2 expression and its potential interactions with previously 

identified neurodegenerative genes of interest in the model organism, Drosophila melanogaster. 

Epidemiology and molecular characterization of recently discovered 

parvoviruses of dogs circulating among grey wolves (Canis lupus) of the 

Northwest Territories 

Kelsi Fry – Memorial University Andrew S. Lang, Marta Canuti, Dean H. Cluff, H. Heather Fenton 

Canine bufavirus (CBuV) and cachavirus (CachaV-1) are parvoviruses in the subfamilies Parvovirinae and 

Hamaparvovirinae, respectively. CBuV has previously been found in wild canids and domesticated dogs 

whereas CachaV-1 has only been found in domesticated dogs. Although both viruses have been 

associated with gastrointestinal symptoms their ability to cause disease is undetermined. The focus of 



this study was to test for the presence of CBuV and CachaV-1 among grey wolves (Canis lupus) in the 

Northwest Territories (NWT) and molecularly characterize identified strains. DNA isolated from the 

spleens of 305 wolves, previously investigated for the presence of other common dog viruses, was 

screened for CBuV and CachaV-1 using polymerase chain reaction (PCR). Of the 305 samples, 131 were 

positive for CBuV (42.95%) and 50 (38.9%) of these infected animals presented with a co-infection. Eight 

samples were positive for CachaV-1 (2.62%) and 7 (87.5%) of these infected animals presented with a 

co-infection. CBuV was significantly more prevalent and the co-infection rate for CachaV-1-positive 

animals was significantly higher. A partial nucleotide sequence was obtained for 32 CBuV- and 4 CachaV-

1-positive samples and construction of a maximum-likelihood tree revealed the presence of two distinct 

strains for both viruses. The CBuV strains were 90.1-91.7% identical to each other and 85.3-99.9% 

identical to sequences in public databases. The CachaV-1 strains were 95.8-96.6% identical to each other 

and 75.8-100% identical to sequences in public databases. Our results indicate different lineages of 

these recently discovered parvoviruses that are commonly found in dogs are present within the NWT 

wolf population. 

 Determining biological function of miRNA identified from PDAC patient plasma 

using an in vitro model  

Alexie Ouellette - Mount Allison University, Jeremy Roy, Jillian Rourke, Gabriel Wajnberg, Jacynthe 

Lacroix, Simi Chacko, Nicolas Crapoulet, Anirban Ghosh, Stephen Lewis, Rodney Ouellette 

Pancreatic ductal adenocarcinoma (PDAC) is the most common type of pancreatic cancer and has one of 

the highest mortality rates and poorest prognosis among cancers. Unfortunately, the diagnosis of this 

cancer is often a lengthy process and requires invasive techniques like tissue biopsies and endoscopies, 

and the use various imaging modalities which requires specialized training. The development of liquid 

biopsy, a non-invasive diagnostic technique that requires a simple blood test, would be beneficial to 

help diagnose PDAC. My research project aims to identify the biological significance of previously 

identified up- and downregulated miRNAs found in extracellular vesicles extracted from PDAC patient 

plasma compared to controls. First, a number of miRNA targets (n = 17) identified by small RNA 

sequencing in patient samples were validated by droplet digital PCR. Some of these miRNAs (n = 4) were 

then used to transfect one healthy (H6C7) and one cancerous cell line (PANC 10.05) with a mimic miRNA 

(increases abundance) and a siRNA (decreases abundance) for each target. The number of live cells was 

measured 72h post-transfection by flow cytometry. It was found that miR-744-5p mimic decreases the 

number of live cells (n = 3, P < 0.05), while miR-30d siRNA (n = 3, P < 0.05) increases the number of live 

cells. Interestingly, miR-744-5p mimic and miR-30d siRNA had no significant effect on the number of 

H6C7 cells. These results suggest that miR-744-5p may play a role as a tumour suppressor miRNA, while 

miR-30d may act as an oncomiR in pancreatic cancer. 

Exploring the Effects of Simulated Microgravity on Bone Remodeling Processes 

in Zebrafish Scales  

Keely MacLellan – Mount Saint Vincent University, Tamara Franz-Odendaal  

Bone remodeling processes such as resorption and deposition, which are carried out by osteoclasts and 

osteoblasts, respectively, are of utmost importance in maintaining bone homeostasis. Loss of gravity has 

been shown to affect this bone remodeling process. As such it leads to negative effects on bone density 



as is seen in astronauts and individuals who are bed ridden, both of which have a greater likelihood of 

developing osteoporosis. Using a ground-based SMG device, and cellular staining methods we explore 

this effect on bone remodeling. Specifically, we used tartrate resistant acid phosphatase (TRAP), alkaline 

phosphatase (AP) and lysotracker staining that allows us to study the activity of osteoblasts, osteoclasts 

and cell death, respectively, on scale cultures of the adult zebrafish. Thus far the results obtained show 

that scales exposed to SMG may lead to reduced amounts of both TRAP and AP compared to control 

scales that were cultured in vitro. Surprisingly, the scales exposed to vibration of the equipment used in 

the SMG exposure had reduced TRAP and increased AP activity. This research is significant in allowing us 

to better understand how simulated microgravity affects osteoblasts and osteoclasts separately as well 

as when interacting with one another and could have far reaching implications of understanding the 

gravity induced effects of astronauts.  

Evaluating extracellular matrix metalloproteinase in the ocular tissues of Gallus 

gallus   

Romman Muntzar – Mount Saint Vincent University, Tamara Franz-Odendaal  

Matrix metalloproteinases (MMPs) are crucial in extracellular matrix (ECM) remodelling during the 

development of cutaneous structures, Here, we explore MMPs in the ocular tissues with a specific focus 

on the scleral ossicle system.  Scleral ossicle formation begins with the appearance of placodes, followed 

by the formation of conjunctival papillae. These papillae then induce the underlying scleral ossicle 

condensations which later ossify into scleral ossicles. This project aims to determine the presence or 

absence of MMP2 and their temporal distribution patterns during the development of scleral ossicles 

from placode to condensations (stages HH29-37 of development). After careful dissection, the sclera 

and cornea tissues were dissected and Western blots were carried out.  Preliminary results show MMP-2 

expression in the corneal and scleral tissues of stages from HH29-HH37 indicating their potential role in 

several mechanisms of ossicle formation.  This study provides the first evidence of MMP2 expression in 

the chicken sclera and the first evidence that MMPs maybe involved in scleral ossicle formation. 

Conspecific brood parasitism in Red-breasted Mergansers: host-parasite 

interactions and incubation constancy relative to clutch size   

Jillian Pitre – Université Saint Anne, Shawn Craik 

Conspecific brood parasitism (CBP) is an alternative reproductive strategy wherein females lay at least 

some of their eggs in the nests of other females (hosts) of the same species. In birds, CBP is potentially 

costly to host fitness because enlarged clutches may reduce egg hatching success and may force females 

to expand more energy to help ensure that at least some eggs are incubated to full term. Hosts 

incubating their clutch should therefore be predicted to 1) resist against brood parasites and 2) spend a 

greater amount of time on their incubated nest with increased clutch size. We tested these two 

predictions for a population of Red-breasted Mergansers (Mergus serrator), a ground-nesting sea duck, 

in which CBP is an important component of breeding. Hen behaviour during incubation was quantified 

by analyzing video data recorded by small cameras installed ~15 cm from the nest. Here, we present 

preliminary results from four nests observed during the first 7-10 days of incubation. Only four 

interactions between host and parasite were observed, two of which showed signs of aggression. 

Apparently, hosts will try to defend their nest, however, opportunities to do so are limited. Contrary to 



our second prediction, females with a smaller clutch size (8-9 eggs) spent on average about 1.5 hour 

more on their nest per day then females incubating a larger clutch (11-12 eggs). We look forward to 

seeing whether this trend is upheld as additional video data from these and other nests are analyzed 

over the coming months.     

Variability in Egg Hatching Time as Evidence of a Bet-Hedging Strategy in 

Japanese Medaka (Oryzias latipes)  

Kelsey Mercer – Saint Mary’s University, Laura Weir  

Understanding life-history strategies is essential for developing a clear picture of how organisms have 

evolved and how they may perform under future conditions. Bet-hedging is a life-history strategy that 

allows populations to persist in unpredictable, variable conditions. It is a risk-reduction strategy that 

lowers generational fitness while decreasing fitness variability across generations, enabling species 

survival when conditions are not optimal. As such, it may be a favourable life-history strategy as 

conditions become increasingly variable due to climate change. Japanese medaka (Oryzias latipes) is a 

small fish that lives in an extremely variable habitat in the wild. It is commonly used as a model organism 

for toxicology, oncology, and developmental studies. A robust understanding of their life-history 

parameters is therefore necessary to determine the effects of different treatments in these studies. 

These fish demonstrate significant variability in egg hatching times, which does not appear to be 

influenced by external conditions. The goal of this study was to quantify within-clutch and within-

population variability and to determine whether both were consistent across different environments, 

which would support a bet-hedging theory in medaka egg hatching time. For this study I isolated 

clutches and determined the hatching dates of the eggs to quantify variability. 24 experimental tanks 

contained four operational sex ratios (OSR; sexually active males:sexually active females), which allowed 

for comparison of higher-stress vs lower-stress environments. Maternal size and clutch size were also 

considered. The observed similarity in variability across all treatments provides support for a bet-

hedging theory. 

Comparison of pollinator assemblages on agricultural dykelands in the Bay of 

Fundy   

Terrell Roulson – Saint Mary’s University, Jeremy Lundholm  

Pollinators that visit croplands rely on adjacent ecosystems to provide essential resources such as 

pollen, nectar and nesting habitat. The relative value of different types of vegetation adjacent to farms 

in coastal environments is poorly understood. This study is a comparison of insect pollinator 

assemblages found on saltmarshes and dykes, two habitats in coastal dykelands proximal to cropland. It 

was hypothesized that dykes will support greater abundance and diversity of pollinators compared to 

saltmarshes due to greater showy floral abundance and diversity, and availability of nesting habitat. 

Pollinators from sites in the Bay of Fundy dykelands were sampled using pan traps. Floral resources 

were measured using an abundance index, and flowering species were recorded. Average pollinator 

abundance was similar between the two habitats with dykes having slightly higher counts. Average 

pollinator morphospecies richness was similar between the two habitats, with dykes having slightly 

greater and a larger range in richness. Floral abundance and species richness were significantly higher in 

dyke habitats. These results seem to contradict other studies that indicate a tight relationship between 



floral and pollinator abundance. One explanation is an underestimation of floral resources in 

saltmarshes. This is validated by a field observation of Bombus and Megachilidae bees visiting flowers of 

Spartina pectinata, a wind-pollinated saltmarsh grass. Further research is needed to understand how 

pollinators use saltmarshes and dykes (i.e. potentially visiting wind-pollinated species, and availability of 

nesting habitat). Conservation of wild pollinators in these habitats can potentially have ecological and 

economic benefits.  

Use of leaf litter decomposition as a method of measuring ecosystem condition 

in acidified streams and ponds 

Ryan Small – St. Francis Xavier University, Barry Taylor, David Garbary 

Leaf litter decomposition is the principal source of energy for communities in small streams. The 

decomposition rate is influenced by environmental condition and the presence of several guilds in a 

community, so it is currently being tried as a method of assessing ecosystem condition. We measured 

the decomposition rate of leaf litter from Acer rubrum and Alnus incana in small streams and ponds of a 

tributary leading into the St. Mary’s River in Nova Scotia to begin assessment of liming the catchment. 

One experiment was performed in the summer and one in the fall. Influences of pH, temperature and 

invertebrate density were analysed. Decomposition was slower in the fall compared with summer. 

Decomposition was slower in the ponds compared with streams, and A. rubrum litter decomposed 

faster than A. incana. Invertebrate diversity was higher in the summer experiment for the stream sites, 

and higher in fall experiment for the ponds. Water temperature, and current velocity had positive 

effects on decomposition rate. Data from this experiment will be used as a baseline set for comparison 

against succeeding years, studying the effects of the application of powdered limestone to the 

catchment of the basin. 

DNA Cruciforms in Vibrio Species   

Lauren Sobot – St. Francis Xavier University, Nikhil Thomas, Landon Getz, Rusell Wyeth 

Alternative DNA structures that do not take the form of the right-handed double helix can contribute to 

regulating gene expression. DNA cruciforms are alternative DNA structures formed by base pairing 

between inverted repeats that result in 4-way junctions in DNA. The human pathogen Vibrio 

parahaemolyticus has been found to form cruciform structures to repress the expression of genes 

associated with Type III secretion systems, a structure that allows pathogenic bacteria to secrete 

harmful proteins into other cells. V. parahaemolyticus uses a protein called hemolysin U (HlyU) to bind 

to DNA cruciforms and reactivate these genes. We hypothesized that other Vibrio species also use DNA 

cruciforms to turn off gene expression and use HlyU to derepress this activity and induce virulence gene 

expression. Thus, I determined whether V. vulnificus, V. anguillarum, and V. cholerae contain DNA 

sequences capable of forming DNA cruciforms in HlyU-binding regions of their genomes. HlyU-binding 

regions in Vibrio spp. were cloned into pBluescript plasmids. A T7 endonuclease assay was performed on 

the recombinant plasmids. T7 endonuclease is an enzyme that binds to DNA cruciforms and cleaves the 

structure on both DNA strands. Cleavage patterns produced by T7 endonuclease suggested that V. 

vulnificus contained cruciforms in the HlyU-binding regions of their genomes, V. anguillarum did not, 

and V. cholerae displayed mixed results. The data suggest that gene silencing DNA cruciforms are 



capable of forming in some Vibrio spp., potentially revealing a virulence regulation mechanism in several 

pathogenic Vibrio species.  

Visualization of Mmp2 activation in the developing zebrafish retina: An antigen 

retrieval protocol for enhanced resolution of the EMMA assay in complex 

tissues. 

Clare Kilgour – University of New Brunswick, Fredericton, Bryan Crawford 

The regulated degradation of extracellular matrix (ECM) is fundamental to tissue architecture, repair 

and growth in multi-cellular eukaryotes. Matrix metalloproteinases (MMPs) hydrolyze the structural 

components of ECM, including collagen, proteoglycans, fibronectin, laminin and transferrin, among 

others. Mmp2 (gelatinase A) is among the most studied of the MMPs, and acts to mediate degradation 

of type IV collagen and denatured fibrillar collagens. Recent investigations have highlighted Mmp2 

activity as an important effector of the tissue remodelling involved in retinal development. Because 

MMP activity is regulated post-translationally, we have developed a transgenic zebrafish that expresses 

a doubly epitope tagged reporter that allows us to characterize the proteolytic activation of Mmp2 by 

quantitative co-localization of the tags using immunofluorescent detection of the epitopes.  Application 

of this assay to date has been limited to physically thin tissues like the tail, as preliminary results 

collected in thicker tissues suggest that accessibility of the antigens may be a confound. By combining a 

variety of antigen retrieval approaches, and comparing results with cryosections through the retina (in 

which antigen accessibility will not be limited), we have optimized a protocol for processing whole 

mounts of various staged zebrafish embryos, facilitating the use of whole mounts for analyzing the 

patterns of activation of Mmp2 during retinal development. Using these techniques, we see Mmp2 

activation associated with areas of high dendritic density that are undergoing active synaptic patterning 

within the retina, while inactive forms of the protease are predominant intracellularly throughout the 

inner nuclear layer, the cornea, and in superficial epithelial 

Fatal attraction? How land use can influence community composition of Atlantic 

bumblebees   

Naomi Meed – University of New Brunswick, Fredericton, Stephen Heard, Jess Vickruck 

Bumblebees (Bombus, Hymenoptera: Apidae) are a genus of wild bees currently facing worldwide threat 

due to urbanization, pesticide use, disease, competition, habitat loss, and climate change.  We examined 

spring bumblebees (n=950) sampled from 43 sites across New Brunswick in 2020, deploying one blue 

vane trap at each site for two weeks to assess the effect of land use on bee communities for abundance, 

species richness, and biodiversity.  The land types included agricultural (plowed crops), pasture 

(unplowed crops), forest, and wetland sites, with sites chosen in quantities to match the proportion of 

that type of land that is present in the province.  We identified 9 Bombus species among our samples; 

Bombus borealis and Bombus ternarius were by far the most common bees, making up 92% of all 

specimens identified.  After testing bee abundance, richness, and diversity against land use with an 

ANOVA, we found that richness varied significantly across habitats (p =0.03).  Instead of seeing reduced 

numbers in manmade farmland, we saw higher richness and diversity in these sites, in part due to the 

presence of 2 species of cuckoo bumblebees, plus those species present in natural sites. Visualization 

with boxplots and NMDS figures showed results distinguished into two major groups: natural sites and 



farmed sites.  We suggest that cultivated fields can act as a lure to bee species and form an ecological 

trap, attracting them to foraging sites where they face the greatest risk from pesticides and other 

anthropomorphic disruption. 

The direct reprogramming of fibroblasts to induced neurons  

Venkata Sai Sruthi Bandi – University of Prince Edward Island, Joel Ross  

Human neurons are specialized cells that can be used to study human gene expression and model 

neurological diseases. However, these cells are difficult to obtain as sampling from patients is highly 

invasive. Recent research has revealed that the neurogenic genes Ascl1 and Ngn2 can cooperate with 

small molecules and neurotrophic factors to convert easily accessible cell types like skin fibroblasts into 

“induced neurons”. In this project, I aim to develop a single reprogramming vector that encodes 

doxycycline-inducible Ascl1 and Ngn2 genes to promote the efficient conversion of human fibroblasts to 

functional neurons. Neuronal conversion will be assessed by labeling with antibodies against the 

neuronal marker beta-III-tubulin, which will be used to quantify neuronal conversion efficiency and 

yield. I will also optimize fibroblast growth protocols to maximize neuronal yield. Furthermore, direct 

reprogramming may also have the potential to force proliferating brain cancer cells to differentiate into 

non-dividing neurons, so I will test whether the inducible Ngn2/Ascl1 reprogramming vector will inhibit 

growth of glioblastoma cells. These experiments will not only generate a stable neuronal platform for 

studying human neuronal gene expression in future studies, but may also reveal insight into therapeutic 

potential for the forced differentiation of cancer cells. 

Examination of the flax-powdery mildew interaction through gene expression 

analysis  

Allie Dawson – University of Prince Edward Island, Bourlaye Fofana, Vanessa Clemis, Mohsin Zaidi, 

Sylvie Cloutier, Lawrence Hale 

Flax (Linum usitatissimum L.) is a widely cultivated crop for its fiber and seed components. But its yield 

and seed quality can be compromised by flax-powdery mildew (PM), a disease caused by Podosphaera 

lini. Currently, several PM-resistant cultivars have been identified and express different levels of 

resistance. However, specific PM resistant genes have not yet been identified and fully characterized in 

flax. This study aims to assess and compare the gene expression patterns of candidate PM resistant 

genes in flax lines displaying different reactions to the disease. To achieve this, five flax lines, including 

the two parental lines – Norman a PM susceptible variety and Linda a moderately PM resistant variety – 

were grown and PM inoculated in controlled growth chamber environments. RNA was extracted from 

leaf tissue, and qPCR analyses were performed using primers designed from candidate PM resistant 

genes. The preliminary results from this study will be presented and discussed. 

  



POSTER PRESENTATIONS 

Using DNA barcodes to review the taxonomy of water and pygmy shrews in 

Canada.  

Wyeth Blumberg – Acadia University, Donald Stewart 

The American water shrew (Sorex palustris Richardson, 1828) and the American pygmy shrew (S. hoyi 

Baird, 1857) have two or more distinct clades in North America. Sorex hoyi is divided into an Eastern and 

Western clade; S. palustris is divided into Boreal, Cordilleran and Eastern clades. Cytochrome oxidase 

subunit 1 (cox1) sequence data are analysed in the context of DNA Barcoding theory to test whether 

two putative species, the eastern water shrew (S. albibarbis [Cope, 1862]), and Thompson’s pygmy 

shrew (S. thompsoni [Baird 1858]), are supported. Archived cox1 DNA sequences were downloaded from 

GenBank; n=14 for water shrews and n=23 for pygmy shrews. These were used for phylogenetic tree 

construction and pairwise distance comparisons. The data provide support for the species status of S. 

albibarbis of the Eastern clade from S. palustris of the Boreal clade but there was insufficient divergence 

to support separate species status for Thompson’s pygmy shrew. 

Settlement decisions of twospotted spider mites: using behaviour to understand 

the role of silk-bound chemical cues         

Grace Bowen-MacLean – Acadia University, Neil K. Hiller, Catherine Scott   

Twospotted spider mites (Tetranychus urticae), are phytophagous pests that cause damage to crop 

around the world. These mites produce silk, which is used for protection, to support movement and 

dispersal, and a substrate for chemical cues (and possibly pheromones). Previous work has shown that 

1-day old mated females respond to conspecific silk cues when choosing a microhabitat, preferring to 

settle in the presence of conspecifics and thus increasing the chance of survival. However, the identity of 

the info-chemicals on the silk is unknown. We replicated and extended previous behavioural results 

using the same two-choice assay, in which mites had the choice to settle on a section of a bean leaf 

which had silk covering one half and no silk on the other half. We confirmed that 1day old female mites 

significantly preferred to settle in the presence of silk laid by other adult females and that older adult 

females had the same response. Furthermore, male mites also showed a significant response to silk 

produced by females, but not to the silk of other males. To determine the chemicals that may be 

responsible for mite responses to female-produced silk, we will use gas-chromatography/mass-

spectrometry and coupled gas-chromatography electro-tarsography. Compounds that elicit 

electrophysiological responses when passed over chemoreceptors on the tarsi of mites will be identified 

and then tested for behavioural responses. This research is important in understanding the mechanisms 

underlying chemo-detection and settlement decisions by spider mites and may help to inform and 

implement more precise pest management strategies. 

  



Valorization of Vitis vinifera Leaves Produced during Viticulture through the 

Extraction of Flavonoids for Cancer Treatment in Annapolis Valley, Nova Scotia, 

Canada  

Lily Callon – Acadia University, Melanie Coombs, Wasundara Fernando  

Viticulture is a booming industry in the Annapolis Valley, Nova Scotia, and with it comes the production 

of tonnes of grape leaves that are removed from the grapevine. These leaves are generally shredded 

and returned to the vineyard rows, but their high phenolic content may hamper the composting 

process, resulting in poor soil quality. Here, we propose that grape leaves be repurposed for the 

extraction of flavonoids. Flavonoids are secondary plant metabolites that are abundant in Vitis vinifera, 

or grapevine. They have been shown in vitro and in vivo to possess antiproliferative and cytotoxic effects 

against cancer cells. Further, their antioxidant nature may help protect against cellular damage from 

oxidative stress. The extraction of flavonoids from grapevine waste would result in added income for 

vineyards and potentially higher grape yields, as well as a low-cost source for potent antioxidant, 

anticancer, and antibacterial compounds.  

D230025D16Rik: A Novel Regulator of Muscle Cell Differentiation   

Tomer Jordi Chaffer – Acadia University, Sabah NA Hussain, Jean-Philippe Leduc-Gaudet, Alaa Moamer, 

Felipe E Broering, Dominique Mayaki, Marco Sandri, Gilles Gouspillou  

Loss of skeletal muscle mass and function is a common clinical feature and poor prognostic indicator in 

various diseases. A promising therapeutic approach of regenerative medicine for repair of skeletal 

muscle is through the delivery of cellular therapies targeting regulators of muscle regeneration 

(myogenesis). However, not all the proteins involved in this process have been identified. To address the 

gap in knowledge of proteins involved in myogenesis, we utilized bioinformatics software to mine open-

source biological data related to FOXO-dependent genes. Of note, the uncharacterized gene 

D230025D16Rik has never been studied within the context of skeletal muscle growth and repair. The 

role of D230025D16Rik in a C2C12 murine model of myoblast differentiation was assessed by using an 

siRNA loss-of-function approach. Differentiation of C2C12 myoblasts into myotubes in cells with intact 

D230025D16Rik and those with D230025D16Rik knockdown (KD) was determined by RT-qPCR analysis 

showing upregulation of transcription factors MyoD1 and Myogenin and muscle-specific transcripts 

MyHC and MCK. Significant acceleration of expression of these markers of myogenesis in cells with 

D230025D16Rik KD was observed. This acceleration of myogenesis was also confirmed by observing 

rapid expression of MyHC protein detected with immunofluorescence. Furthermore, 

immunofluorescence imaging confirmed that the localization of D230025D16Rik is nuclear. Analysis of 

transcriptomes of control and D230025D16Rik KD myoblasts revealed an upregulation of myogenesis-

related and apoptosis-related transcripts in cells with D230025D16Rik KD. Altogether, these findings 

highlight, for the first time, the potential negative effects of D230025D16Rik on myogenesis.    

  



The Behavioural Effects of Δ9-Tetrahydrocannabinol (THC) and Cannabidiol 

(CBD) on the Acute Stress Response of Danio rerio Using the Novel Tank Diving 

Test  

Valerie Jeanneret – Acadia University, Brian Wilson 

In humans, stressful experiences often include major life events, trauma, abuse and, even more 

commonly, social situations, jobs, and relationships. For this reason, potential treatments or coping 

mechanisms would be universally useful. The objective of this study was to determine if Δ9-

tetrahydrocannabinol (THC) or cannabidiol (CBD) had an effect on the stress response of Danio rerio 

(zebrafish) during the novel tank diving test to assess their potential therapeutic value. To measure the 

stress response, both behavioural observations and skin mucus cortisol measurements were assayed 

using an ELISA. THC, but not CBD, had a significant effect on several stress-related behaviours though 

both cannabinoids had no effect on mucus cortisol levels in stressed fish. These results suggest that THC 

may by anxiogenic in zebrafish but the role of THC, CBD and other cannabis compounds in reducing the 

impact of stress requires further study. 

Examining FOXQ1 and EXO1 in patient survival   

Yingqi Li – Acadia University, Melanie Coombs  

Cancer is one of the leading causes of death and copy number alteration (CNA) and methylation play a 

major role in cancer development and progression. Dysregulation in DNA mismatch repair (MMR) 

pathway often is associated with colorectal cancer. This paper examined the dysregulation of Forkhead 

box Q1 (FOXQ1) and exonuclease 1 (EXO1) gene expression, their correlation to CNA and methylation, 

and their effect on patient survival. cBioportal, Oncomine, GEPIA and Prism were used for obtaining 

cancer patient data, comparing gene expression in tumor tissue and normal tissue. FOXQ1 is highly 

upregulated in colorectal cancer and is significantly correlated with CNA, methylation and metastasis. 

Upregulation of FOXQ1 promotes tumor metastasis and is significantly associated with poor patient 

survival. EXO1 is upregulated in multiple cancers and affects patient survival. Future research should 

focus on a FOXQ1 inhibiting cancer therapy, and the function of EXO1 in cancer.  

Meta-Analysis: Examining the Natural Role and Clinical Potential of Amphibian 

Antimicrobial Peptide Magainin 

Katelyn McMillan – Acadia University, Melanie Coombs 

Host defense peptides (HDPs) are a group of antimicrobial peptides (AMPs) that are crucial components 

of the innate immune system of many different organisms. These small peptides actively kill microbes 

and prevent infection. Despite the presence of AMPs in the amphibian immune system, populations of 

these organisms are in decline globally. Magainins are a group of AMPs derived from the African clawed 

frog (Xenopus laevis) and have displayed potent antimicrobial effects. This review aims to give an 

account of the current literature on magainin for both the clinical and conservational potential of the 

peptide. By understanding amphibian AMPs’ role in the frog, a potential conservation strategy can be 

developed for amphibians that are susceptible to infections, including other frog species such as the 

North American green frog (Rana clamitans). Additionally, the emergence of multidrug-resistant 



pathogens has demonstrated a need for novel treatments. AMPs are promising candidates and warrant 

further investigation.  

Exploring Expression of tp53 in Zebrafish Response to Exogenous Cannabinoids 

and Stress.   

Melanie Smith – Acadia University, Russell Easy 

The endocannabinoid system (ECS) is an essential signalling network in vertebrates and includes 

essential receptors, enzymes, and transporter proteins in the central and peripheral nervous system. 

The receptors of the ECS are cannabinoid receptors divided into CB1R and CB2R, which are part of the 

G-protein-coupled receptors (GPCRs) family that activate the c-JUN N-terminal kinases (JNK) pathway. 

The JNK pathway facilitates a range of abiotic and biotic stress effects that regulate physiological 

processes such as inflammation, neuronal functions, cell death and survival pathways. In this research 

project zebrafish, Danio rerio, were separated based on, no treatment or CBD or THC treatment, and 

were tested using the novel tank diving experiment. Gene expression in gills and brain tissue was 

explored using RT-qPCR with target gene tp53 and housekeeping gene elfa. The ∆∆Cq method was used 

to normalize expression of tp53 using qPCR and expression levels were compared based on the 

treatment group.  

Putative Stress Biomarkers in Oceanodroma leucorhoa During the Breeding 

Season on Bon Portage Island, NS  

Sydney Tonner – Acadia University, Russel Easy 

Protein biomarkers can be used as indicators of stress in avian models. This research highlights 

limitations on the use of glucocorticoids and cortisol as exclusive biomarkers for environmental stress in 

birds; encouraging the exploration of alternative indicators, such as heat shock proteins and oxidative 

stress enzymes. In this study the stress response in Leach’s storm petrel (Oceanodroma leucorhoa) on 

Bon Portage Island was investigated during breeding season from 8 September to 10 September 2020.  

Blood samples were collected from the brachial vein of 10 adults and 12 nestlings. SDS-PAGE was used 

to separate proteins in blood samples and protein profiles were visualized using a ChemiDoc MP Imaging 

System.  Four protein bands of interest were excised and sent for Mass Spectrometry for accurate 

identification. This data will contribute to our growing understanding of the stress response in birds and 

may assist in finding biomarkers of environmental stress in other Avian models.    

Investigating Oomycetes and Fungi as Renewable Sources of the Fatty Acids EPA 

and ARA 

Natalie Weder – Acadia University, Allison Walker, Jeremy Benjamin 

Oleaginous microorganisms are promising renewable sources of eicosapentaenoic acid (EPA) and 

arachidonic acid (ARA), as they can be rich in these polyunsaturated fatty acids and can be cultivated 

efficiently and sustainably. This study screened the fatty acid profiles of ten oomycetes and 103 marine 

fungi for the production of EPA and ARA. While none of the marine fungi produced EPA or ARA in 

significant quantities, the ten oomycete strains produced both fatty acids; a Pythium oopapillum strain 

produced the highest yields: 106.56 mg/L EPA and 72.41 mg/L ARA. To optimize P. oopapillum’s EPA 



production, various media and temperature conditions were tested via Plackett-Burman design and 

temperature-shift experiments. While the media composition changes did not significantly increase EPA, 

EPA yield was successfully increased to 134.63 mg/L by shifting cultures to the cold during growth. This 

temperature-shift likely regulated P. oopapillum’s growth rate, increasing lipid production. Further 

optimization of growth conditions is needed to determine whether this oomycete is suitable for 

commercial fatty acid production; factors such as pH, dissolved oxygen, and media supplementation 

with other ingredients should be investigated.  

Two at risk bumble bees in Cape Breton: Gypsy Cuckoo Bumble Bee and its 

obligate host, Yellow-banded Bumble Bee  

Kayla Dominey – Cape Breton University, David McCorquodale  

Two Cape Breton Bumble Bees have been assessed as at risk by Committee on the Status of Endangered 

Wildlife in Canada (COSEWIC). Yellow-banded Bumble Bee (Bombus terricola) was assessed as Special 

Concern in 2015, meaning it is likely to become threatened or endangered in 10 years given current 

understanding of ongoing threats. The Gypsy Cuckoo Bumble Bee (Bombus bohemicus), an obligate nest 

parasite of Yellow-banded Bumble Bee was assessed as Endangered in 2014, meaning there is a 

reasonable chance of extirpation in the next 10 years. The Yellow-banded Bumble Bee was assessed 

based on declining populations and threats such as pathogen spillover and exposure to insecticide. The 

main threat for Gypsy Cuckoo Bumble Bee was the decline of its host Yellow-banded Bumble Bee. 

Yellow-banded Bumble Bee has recovered somewhat since 2010 but is still lower than it was in the early 

1990s. The Gypsy Cuckoo Bumble Bee dramatically from 1990 to 2010 and has not been found in Cape 

Breton since 2001. Ongoing threats to the Yellow-banded Bumble Bee in Cape Breton need to be 

documented. Ongoing surveys for Gypsy Cuckoo Bumble Bee in areas where Yellow-banded Bumble 

Bees have increased are needed to see if they persist on Cape Breton. 

Predator avoidance behaviour of grass shrimp in relation to varying salinity 

Cassidy Smith – Cape Breton University, Kellie White, Barb Glassey, Christina MacLean, Brittney Gurney  

Increased heavy rainfall events and increasing sea level associated with climate change will likely impact 

salinity levels within estuaries. The ability to detect and respond to predators may be affected by these 

changes in salinity. We studied the impact of varying salinity concentration on predator detection and 

avoidance in the estuarine grass shrimp Palaemonetes vulgaris. We did so by comparing behavioural 

responses of undisturbed shrimp to shrimp exposed to chemical alarm cues from injured conspecifics 

and shrimp exposed to simulated physical predation within fresh water and brackish water treatments 

(0.4 ppt and 10 ppt respectively). There was a significant decrease in active behaviours in relation to 

predation threat level for both salinity treatments. We also saw a trend for decreasing social behaviour 

in relation to threat level for both water treatments. There was a significant interaction between 

predation threat and salinity level for backward thrust, with a greater frequency of backward thrust 

observed in brackish water compared to in fresh water in response to chemical threat. This may be an 

indication that low salinity impairs grass shrimps ability to detect and respond to chemical alarm cues. 

Finally, we observed a trend for increasing aggregation behaviour in brackish water; no clear trend was 

observed in fresh water. Our results suggest that reduced salinity concentrations may impair a grass 

shrimp’s ability to detect and actively avoid predators. 



“Motherese” in Eastern Caribbean Sperm Whales (Physeter macrocephalus) 

Through Coda Communication 

Courtney Baumgartner – Dalhousie University Taylor A Hersh, Shane Gero, Hal Whitehead 

Sperm whales use stereotyped patterns of clicks, called codas, for social communication. Calves acquire 

the coda repertoire of their cultural clan, but how they do so is unknown. One possible assistive 

mechanism for the acquisition of complex communicative repertoires is ‘motherese’, where mothers 

change some aspect(s) of their vocal communication when directed at their infant. This study set out to 

determine if codas made in mom-calf clusters differ from codas made in mom-adult clusters, which 

could indicate that motherese is being used by sperm whales. Data were collected off the coast of 

Dominica between 2005–2020. Audio recordings from clusters of two animals (mom-calf and mom-

adult) were marked for codas and metrics were extracted for analysis. Codas were classified into 

discrete types using contaminated mixture models. Analyses were conducted at two levels: all moms 

combined (n=13 moms) and individual moms with at least 25 codas (n=4). Codas were compared using 

three metrics: number of clicks, coda type, and coda duration. General Linear Models were used to 

assess significance. For both cluster types, 5-click codas were most abundant. The most common type 

was the short “1+1+3 coda”. There was some variation in coda types made in mom-calf compared to 

mom-adult clusters, but these patterns varied across moms. For both levels of analysis, the average 

duration of the most common “short 1+1+3” coda was significantly longer for mom-calf clusters. These 

results suggest that motherese may be at play in sperm whales, with moms potentially slowing their 

codas to enhance calf vocal learning.  

Molecular phylogenetic analysis of petalomonads using SSU rDNA sequence 

data   

Lexi Hall – Dalhousie University, Alastair Simpson 

Euglenids are an ecologically and evolutionarily important group of free-living phototrophic, 

osmotrophic, or phagotrophic protists, abundant in marine and freshwater sediments. One major 

subgroup of phagotrophic euglenids are petalomonads: small, rigid cells, distinguished by having fewer 

pellicle strips (~4-8) than other euglenids. The four most prominent genera, Petalomonas, Notosolenus, 

Scytomonas, and Sphenomonas, have been studied using molecular sequencing to examine their 

phylogenetic placement. Previous single- and multi-gene analyses indicate that neither Petalomonas nor 

Notosolenus are monophyletic groups within petalomonads, and variously place petalomonads either 

within ploeotids (another assemblage of rigid phagotrophs), or as the deepest branch amongst 

euglenids. Nonetheless, all previous studies are hindered by limited taxon sampling within 

petalomonads. To better understand the phylogenetic intermingling of these petalomonad genera, and 

their branching location within euglenids, SSU rDNA sequences from eight new Petalomonas and 

Notosolenus isolates were added to a refined dataset of available euglenid sequences. Phylogenetic 

trees inferred using maximum likelihood show a poorly resolved placement of petalomonads among 

euglenids. Within petalomonads, five of the new isolates branch within two of the five known major 

clades, however, a potential new major clade is also inferred, consisting of one novel Petalomonas 

isolate and two novel Notosolenus isolates. Because the newly inferred clade introduces additional 

conflicts between genus-level taxonomy and phylogeny, it is important to assess the accuracy of the 



morphology-based genus-level assignments. The study of petalomonad phylogeny will continue through 

further refinement of the alignment, including adding newly identified petalomonad-related 

environmental sequences, and analyses using maximum likelihood and Bayesian methods.  

Simulating Calanus finmarchicus (copepoda) response to environmental 

variability with a 1-D individual based model in the Northwest Atlantic Ocean 
Emma Leitao – Dalhousie University, Wendy Gentleman, Catherine Johnson 

Calanus finmarchicus is a copepod that dominates the biomass of mesozooplankton in the Northwest 

Atlantic Ocean and has significant importance as the main prey of the endangered North Atlantic right 

whale (NARW). In recent years, there have been observed changes in the abundance and distribution of 

C. finmarchicus which could pose a risk for the NARW population. Variability could be linked to changes 

in the environment, as temperature and food availability directly relate to biological processes within 

these copepods. This project aims to investigate how environmental variability will affect C. finmarchicus 

through the use of a Calanus life history model. Models often require a range of parameters, where 

some are characterized better than others. To estimate some of the less understood parameters, a 

genetic algorithm was used to optimize a 1-Dimensional Individual Based Model to stations in the Gulf 

of St. Lawrence and on the Scotian Shelf. Using food and temperature profiles from characteristically 

warm and cool years, we then analyzed how these environmental conditions impacted a modelled 

population of C. finmarchicus. While the model optimization did not result in a converged solution of 

parameters for the model, we were still able to analyze the impacts of environmental variability at the 

stations. Warm year forcing had negative impacts on C. finmarchicus phenology and survivorship 

between stages while the cool year forcing showed improved timing and abundances. These results 

suggest that with the rising of ocean temperatures, C. finmarchicus populations will be negatively 

impacted which in turn will negatively affect NARWs.  

Changes in flower shape coincide with reduced bumblebee visitation in spurred 

gentian (Halenia deflexa)  

Roisin Kierstead – Mount Allison University, Emily Austen 

Spurred gentian (Halenia deflexa, Gentianaceae) is named after the nectar spurs that adorn its flowers. 

Gray literature reports that late season H. deflexa flowers have shorter spurs than earlier flowers. 

Seasonal change in H. deflexa spurs could be an example of within-plant variation; an understudied 

phenomenon wherein variation within individuals exceeds variation among their population. Nectar 

spurs generally limit nectar access and can influence visitation by pollinators. Halenia deflexa’s 

pollination ecology has not been documented and it is unclear whether the species has any insect 

pollinators at all. To investigate seasonal floral change in H. deflexa, I collected flowers from 16 marked 

plants over 36 days. Throughout the season, H. deflexa produced flowers with shorter spurs than 

previous flowers, and flower height (from pedicel to petal tips) also decreased. Variability in floral traits 

within plants exceeded variation among plants. During the same season, I observed visitation to wild 

patches of H. deflexa. The species was visited almost exclusively by bumblebees, including Bombus 

sandersoni. Over the first 14 days, patch visitation by bumblebees declined. During that time, plants 

with longer mean spur length were more likely to be visited by bumblebee(s). After day 14, no 

bumblebees visited any patches. Cessation in visitation coincided with an intense reduction in spur 



length. This work does not determine whether bumblebee behavior was influenced by spur length. It 

does, however, present novel observations on the largely understudied H. deflexa, and highlight the role 

of within-plan variation and flower shape in a plant–pollinator system. 

The Effects of Cholecystokinin and Leptin on Glutamate Synaptic Transmission in 

the Dorsomedial Nucleus of the Hypothalamus  

Kelsey MacKinnon – Mount Allison University, Karen Crosby  

Obesity, an epidemic in many developed countries, is largely caused by an imbalance in food intake and 

energy expenditure.  In the brain, the dorsomedial hypothalamic nucleus (DMH) plays an important role 

in the regulation of appetite. Cholecystokinin (CCK), a key satiety hormone, acts in the DMH to suppress 

food intake, but the underlying mechanisms of this effect are not understood. There is evidence that 

CCK alters neurotransmitter release onto DMH neurons in rats.  Specifically, CCK increases the release of 

the inhibitory neurotransmitter, GABA, onto putative appetite-stimulating DMH neurons.  It remains 

unknown, however, whether CCK affects the release of glutamate, an excitatory neurotransmitter, onto 

these neurons, despite reports of CCK modulating glutamate release elsewhere in the brain.  We 

hypothesized that CCK decreases glutamate release onto rat DMH neurons. To test this, we used young 

male Sprague Dawley rats and performed patch clamp electrophysiology to record glutamate-mediated 

currents in living DMH neurons. Surprisingly, CCK had no effect on glutamate release onto DMH 

neurons. Another satiety hormone, leptin, has been reported to act with CCK to reduce appetite in other 

brain regions. We therefore co-administered CCK and leptin onto DMH brain slices and observed a 

significant depression in glutamate release onto DMH neurons.  When leptin was administered alone, 

however, no effect was observed. These results suggest that CCK and leptin act synergistically in the 

DMH to reduce glutamate release onto DMH neurons.  This research could aid in developing 

therapeutics for humans living with obesity. 

The effect of endogenous cannabinoids on glutamate synaptic transmission in 

the rat dorsomedial hypothalamus  

Marie Sukkar – Mount Allison University, Karen Crosby  

Endogenous cannabinoids (eCBs) are a class of neurotransmitters that modulate the release of other 

classical neurotransmitters, such as glutamate and GABA, onto their target neurons by activating type I 

cannabinoid (CB1) receptors on presynaptic terminals. eCBs stimulate appetite, but the mechanisms are 

not entirely understood. The dorsomedial hypothalamus (DMH) is a key appetite-regulatory center, and 

research shows that CB1Rs are expressed in this region. eCBs have been reported to decrease the 

release of GABA onto DMH neurons in rats, but there are no reports of their effects on glutamate 

release in the DMH, despite observations that eCBs modulate glutamate release elsewhere in the brain. 

We hypothesized that eCBs decrease glutamate release onto rat DMH neurons. To test this, we used 

young male Sprague Dawley rats and performed patch clamp electrophysiology to record glutamate-

mediated currents in living DMH neurons. Here we show that activation of CB1 receptors with a 

synthetic agonist triggers a decrease in glutamate release onto DMH neurons, confirming that CB1 

receptors are present on glutamate terminals in the DMH.  Surprisingly, when eCB release from DMH 

neurons was induced with high frequency stimulation of DMH synapses, we did not observe a decrease 

in glutamate release.  Accumulating evidence suggests that another transmitter, nitric oxide, can 



interfere with eCB signaling, so we repeated this experiment but with NO synthesis inhibited. Under 

these conditions, we observed a significant decrease in glutamate release that was mediated by CB1R 

activation. This research could enhance our understanding of the mechanisms by which eCBs control 

appetite. 

Roles of temperature and blue light in aerobic methane emissions from canola 

plants  

Brooke Dauphinee – Mount Saint Vincent University, Mirwais Qaderi 

It is now well documented that plants produce methane under aerobic conditions. However, the 

mechanisms of methane production in plants, its potential precursors, and the factors that affect the 

process are not fully understood. We investigated the effects of two temperature regimes (22/18oC and 

28/24oC; 16h light/8h dark), and three blue light levels (0, 4 and 8 mW cm-2) on growth and methane 

emissions of canola (Brassica napus cv. 6056). First, seeds were germinated in Petri dishes for one week, 

then the seedlings were transferred to pots and randomly assigned to one of six experimental 

conditions. Under each condition, ten plants were grown for 21 days, then they were harvested and 

their growth and physiological traits, including plant dry mass, growth index, photosynthesis, chlorophyll 

fluorescence, chlorophyll, nitrogen balance index and flavonoids, were measured. Supplemental blue 

light significantly increased methane emissions from plants, but decreased stem diameter, leaf number 

per plant, leaf area per plant, leaf, stem, root and total dry mass, specific leaf mass, leaf area ratio, and 

total chlorophyll content. Other growth and physiological characteristics were not affected by blue light. 

None of the plant traits were affected by temperature. We found that methane emission was negatively 

correlated with plant dry mass, leaf area per plant, maximum quantum yield of photosystem II, and 

nitrogen balance index. In conclusion, blue light stressed plants and enhanced methane emission 

compared to that of non-stressed plants. Further studies are required to understand the mechanisms of 

blue light promotion of methane production in plants.  

Individual and interactive effects of temperature, carbon dioxide and nitrogen 

on canola growth and physiological traits  

Cameryn Evans – Mount Saint Vincent University, Mirwais M. Qaderi  

Atmospheric carbon dioxide (CO2) is projected to reach between 500 and 700 μmol mol-1 by 2050, 

consequently increasing global temperature. Such alterations in climate will impact crop productivity 

and nutritional value, thus posing a threat to food security. In particular, decreased nitrogen in plant 

tissues has been shown in response to climatic factors. Although many studies have investigated the 

mitigation of climate change factors through nitrate and/or ammonium application, there has been little 

focus on that using urea supplementation. Accordingly, using controlled-environment chambers, we 

studied the effects of two CO2 concentrations (400 and 700 µmol mol-1), two temperature regimes 

(24/20°C and 28/24°C; 16 h light/ 8 h dark), and three urea applications (zero, no supplement; low, 

based on 50 kg/ha; high, based on 100 kg/ha) on growth and physiology of canola (Brassica napus L.). 

First, seeds were germinated for one week and then seedlings were randomly assigned to one of 12 

experimental conditions. After 21 days, plants were harvested and their growth and physiological traits, 

including stem height and diameter, growth rate, biomass, photosynthesis, chlorophyll fluorescence, 

chlorophyll content, nitrogen balance index (NBI) and flavonoids, were measured. Elevated CO2 



increased photosynthesis, whereas higher temperature decreased stem height and diameter, total 

biomass, effective quantum yield of PSII, and non-photochemical and photochemical quenching. 

However, urea alleviated the effects of temperature stress on plants by increasing stem height, growth 

rate, NBI and chlorophyll, and decreasing flavonoids. It seems that under climate change, urea 

supplementation is a promising method for alleviating nitrogen dilution in plants. 

Do Increased Temperature and Drought Stress Affect the Quantity and Quality 

of Canola?   

Emma McDormand – Mount Saint Vincent University, Mirwais Qaderi  

Although many studies have considered the individual and interactive effects of temperature and 

drought on plants, there is still little information in the effects of these factors on canola in terms of 

quantity and quality.  Canola is an important crop to the Canadian economy, with billions of dollars in 

annual exports.  In this study, we investigated the effects of two temperature regimes (22°C/18°C and 

28°C/24°C; 16h light and 8h dark) and two watering regimes (watering to field capacity, well-watered; 

and watering at wilting point, water-stressed) on the growth and physiological characteristics of canola 

(Brassica napus L. cv. 6056).  Seeds were germinated for five days, followed by one week of acclimation 

of seedlings in pots.  Plants were then randomly assigned to one of the four experimental conditions.  

Under each condition, ten plants were grown for 21 days, and harvested to measure a number of 

growth and physiological parameters.  In this study, higher temperature increased the leaf fresh mass, 

leaf water potential, and nitrogen balance index, but did not significantly affect other plant parameters.  

Drought stress significantly reduced leaf, shoot, and total dry mass, leaf area, leaf mass ratio, and 

growth rate.  Neither temperature nor watering regime affected stem diameter, leaf number, root mass, 

specific leaf mass, leaf area ratio, shoot to root mass ratio, chlorophyll fluorescence, gas exchange, 

photosynthetic pigments, moisture content and soil water potential.  In conclusion, this canola cultivar is 

likely to cope with moderate increases of temperature and respond to drought stress mainly by 

modifying growth characteristics.   

Does ectoparasite abundance affect nestling condition and fledging success?  

Tracy Alice Apienti – Saint Mary’s University, Colleen Barber  

Nestlings of most passerine species face many stressors including early exposure to ectoparasites. 

Ectoparasites negatively impact the health of nestlings by feeding on their blood and feathers, leaving 

the nestlings in poor condition, and reducing their chance to fledge. European Starlings (Sturnus 

vulgaris) are cavity-nesting passerines; they nest in the holes of trees and artificial nest boxes which 

accumulate ectoparasites. Parents are known to line their nest with feathers to serve as a barrier to 

ectoparasites. Only one study on the ectoparasite community of European Starlings exists in Halifax, 

Nova Scotia (Fairn et al. 2014). My objectives were to 1) identify the abundance and types of 

ectoparasite in starling nests, 2) determine whether ectoparasite abundance reduces nestling condition 

and fledging success, and 3) determine whether the mass of feathers in the nest reduces ectoparasite 

abundance. This study was conducted in June 2020 on nine nests from the late broods of European 

Starlings. Ectoparasite abundance in the nests ranged from 8-31. The prevalent ectoparasites found 

were adult hen fleas (Ceratophyllus gallinae). I found no relationship between ectoparasite abundance 

and a) mean nestling condition in the brood, b) proportion of nestlings that fledged and c) mass of 



feathers. These results suggest that nestlings were not affected by this particular prevalence of 

ectoparasites. It also suggests that feathers do not serve as a barrier which may instead be present in 

the nest to attract the opposite sex. Future studies should examine the effects of different ectoparasite 

prevalence on nestlings. 

Functional difference in plant communities as a driver of green roof ecosystem 

services.   

Catlin Bradbury – Saint Mary’s University, Jeremy Lundholm, Amy Heim 

Green roofs provide ecosystem services that help humans in urban environments. Ecosystem services 

include reducing storm water run-off, better regulation of building temperatures, reduced heat flux and 

urban heat island effect and provide a place for wildlife to inhabit. This study aims to expand the 

knowledge of how plant species functional traits and plant community’s functional diversity determine 

the ecosystem services they provide. The experimental design compared seven mixture treatments that 

differed in functional diversity, comprised of 11 plant species, with monoculture treatments. Nine 

replicates of each treatment were planted in trays and established on a roof in Halifax, NS, in a block 

design accounting for shading from an adjacent building. This study examined 10 response variables that 

indicate ecosystem services and used regression to assess the ability of functional diversity in the 

mixtures to predict ecosystem services. There was a very weak negative relationship between functional 

diversity and two response variables: canopy density and floral abundance. Position on the roof relative 

to shade showed that areas more sheltered by an adjacent building had greater stability in summer soil 

temperature regardless of functional diversity. While functional diversity was not positively related to 

any of the ecosystem services, several of the species mixture treatments outperformed the best 

monoculture treatments. Additional research on functional divergence as a predictor for green roof 

ecosystem services needs to be conducted.  

Salt stress response single genes expression in diploid and autopolyploid 

Hordeum bulbosum  

Alex Cheng – Saint Mary’s University, Genlou Sun  

Soil salinity is a worldwide problem, which hinders the growth of crop yields and brings great challenges 

to the world. To deal with the reduction of agricultural land, research and cultivating the development 

of salt-tolerant crops are urgently needed. Autotetraploidy has played an important role in plant 

evolution and plant speciation. An autotetraploid wild grass species (Hordeum bulbosum) has 

advantages in high-salt environments. However, the function of single genes in autopolyploidy for salt 

tolerance is poorly unknown. Physiological activities related to a single functional gene are important for 

the salt resistance of barley, the release of protective metabolites is promoted by the single function 

gene. The purpose of this study is to compare the difference in gene expression of single genes between 

diploid and autotetraploid wild barley and use it as a case study. The diploid and autotetraploid wild 

barley that were used in this study were both incubated with saline and water before comparing their 

level of gene expression of single genes. The results showed that there is not consistent expression 

change for all target gene between diploid and autotetraploid, which indicated that polyploidization 

could result in the gene expression change, either increase or decrease based on each gene. Even if the 



use of polyploid crops to combat land salinization requires further research, the prospects of salt-

tolerant crops are promising. 

Effects of road salt and water properties in Halifax 

Sahana Kanabar – Saint Mary’s University, Linda Campbell, Erin Cameron 

Road salt is a crucial public safety tool to keep people safe on winter roads, but it disperses from roads 

and impacts the environment. Increased salinity affects both soil and water systems with adverse effects 

observed on vegetation, nutrient cycling, and aquatic organisms. Nova Scotia applies the most road salt 

per unit area out of all the Canadian provinces at 230,182 tonnes. I compiled water conductivity data for 

the Halifax Regional Municipality (HRM) from datasets provided by the Department of Fisheries and 

Oceans and Halifax Water. Conductivity has been increasing in HRM lakes since at least 1980, but 

seasonal trends were inconsistent. To better understand salinity of soil and lakes, fieldwork was 

conducted at five lakes in Dartmouth, Nova Scotia that represented a gradient of exposure to road salt. 

At each lake, we sampled on a side that was closer to roads/road salt application, and on an opposite 

side. Statistical analysis showed no significant difference in water conductivity across lakes or with 

proximity to road salt application. Soil electrical conductivity was measured on both sides of the lakes at 

distances of 0, 10, and 20m before (fall) and after (winter) road salt application. Soil at Lemont Lake had 

a significantly higher conductivity than Black, Spectacle and Topsail Lakes (P < 0.001). There was no 

significant effect of distance, proximity, or sampling date on soil conductivity. The impact of road salt 

needs to continue to be monitored for sodium and chloride levels to remain below recommended limits. 

Molecular Aging of North Atlantic Right Whales (Eubalaena glacialis)  

Amanda Lee – Saint Mary’s University, Timothy Frasier  

Knowing the age of individuals within a population provides a wealth of information that is important 

for understanding aspects of their biology, including many aspects that are important for conservation. 

Some of these include the relative rates of birth, survival, immigration, and emigration for each age 

class. This gives useful information for estimating trends over time and estimating extinction 

probabilities. Cetaceans are challenging to study because they spend the vast majority of their lives 

below the surface and their habitats are widespread across oceans. Due to this estimating age can be 

quite difficult, especially in species that are large, mobile, and legally protected, such as North Atlantic 

right whales (Eubalaena glacialis). The current methods for estimating age in baleen whales are limited 

and do not encompass the entire population. Recent studies have found that methylation patterns 

associated with certain genes change consistently over time, and therefore provide a “molecular clock” 

that can be used to estimate the age of individuals based on these methylation patterns. This study 

investigated whether the age-related methylation patterns exist at CpG sites in the GRIA2, KLF14, and 

TET2 genes in North Atlantic right whales. Specifically, methylation patterns were examined for 40 

known-age individuals, representing males and females from throughout the spectrum of known ages, 

to understand the relationship between CpG methylation and age at these age-related CpG sites. This 

study is part of a larger project to establish a new method of aging via DNA methylation across all 

cetaceans.  

  



What is the salinity preference of juvenile Fundulus hybrids?  

Sophi Newcombe – Saint Mary’s University, Anne Dalziel  

Euryhaline fish can tolerate osmoregulatory challenges that occur with transitions from freshwater 

(0ppt) to seawater (~35 ppt) but do have a salinity they prefer to reside at. The Common Killifish 

(Fundulus heteroclitus), a model organism used to study salinity preference and tolerance, is a small 

estuarine fish that prefers salinities of 20 ppt. F. heteroclitus can hybridize with Banded Killifish 

(Fundulus diaphanus), a freshwater fish that prefers salinities of 0 ppt to produce clonal F1 hybrids (F. 

diaphanus x F. heteroclitus) found in brackish areas. We completed this study to determine the salinity 

preference of wild juvenile F1 hybrids and optimize the use of the Loligo® ShuttleBox system to test 

salinity preference in these fishes. The system consists of two connected choice tanks and salinity can be 

increased or decreased depending on which ‘choice tank’ the fish was located. Studies are underway 

and we predict that the salinity preference of wild juvenile hybrids will have a preference for 6.5 ppt, 

suggesting an additive genetic basis for salinity preference. Future work will include completing 

additional trials to gain a better understanding of salinity preference at a community level. Trials will 

also be completed with lab-bred reciprocal F1 hybrid crosses to gain a better understanding of the 

effects of parental effects on salinity preference.  

Offspring provisioning effort in European Starlings (Sturnus vulgaris) during the 

nestling rearing period  

Sarah Ozbek – Saint Mary’s University, Colleen Barber  

Rearing offspring is a critical but energetically costly period for birds. Socially monogamous species 

typically have biparental care, although females invest more heavily in the offspring. Some studies have 

found that in the socially monogamous yet facultatively polygynous European Starling (Sturnus vulgaris), 

females provisioned the offspring at similar rates as the males, with provisioning rates higher in the 

mornings than the afternoons. One study also found that provisioning rates tended to increase mid-way 

through the nestling cycle before declining. This study was conducted to confirm whether the findings in 

the literature also pertain to our European Starling population as there are many differences among 

populations. Parental provisioning by eight European Starling pairs was studied over the nestling period 

using GoPro cameras. Two observation sessions (morning, afternoon) per pair were done on five 

different days through the nestling period. I predicted that male and female offspring provisioning 

would be similar. I also predicted that offspring provisioning rates would be higher in the mornings than 

afternoons, as studies found a negative correlation between summer temperatures and provisioning 

rates. Finally, I predicted that as nestlings aged, provisioning visits would increase.  

Females provisioned offspring significantly more often than males. Moreover, parents provisioned at 

higher rates in the mornings than afternoons. Finally, as nestlings aged, provisioning rates continued to 

increase. This study has implications in further understanding avian investment in offspring provisioning 

behaviours.  

  



Comparing the Carcinus maenas population trends of two distinct Nova Scotian 

regions (Kejimkujik Seaside and Malagash Wharf) and the management plan to 

control this invasive species from both Atlantic Canada and the U.S.  

Krish Thapar – Saint Mary’s University, Tony Charles  

The European green crab (Carcinus maenas) is considered to be globally in the top 100 of the world’s 

worst invasive species according to the International Union for Conservation of Nature (IUCN). Despite 

its devastating ecological impacts, there have been no studies that have done a green crab population 

comparison between N.S sites. This study will aim to do a comparison analysis between the two sites by 

analysing the number of crabs caught overtime, the sex ratio changes overtime, and the carapace width 

changes overtime as well. Data collections of the green crabs from Kejimkjuik Seaside and Malagash 

Wharf collected from Parks Canada manager Gabrielle Beaulieu (Keji Seaside) and Dalhousie Professor 

Scott Jefferey (Malagash Wharf). Both sites used standard procedures for capturing and collecting the 

data from the crabs, which included baiting the traps, determine the species, identifying the sex, 

measuring the carapace width and location of site. Comparing the data from the two sites were 

conducted by scatterplots with line of best fits followed by conducting a comparison of two slopes test 

and a Pearson correlation test as well. The crabs caught overtime varied significantly (P-value < 0.05) 

from the two regions, with Malagash slightly increasing, while Kejimkujik Seaside decreased overtime. 

Both sites showed no significant changes in sex ratios overtime (P-value >0.05) despite both Kejimkujik 

and Malagash displaying a slight increase of males over females. There were no significant changes 

carapace changes overtime (P-value >0.05) despite Kejimkujik carapace length decreasing while 

Malagash increased overtime. 

Carbon storage in tidal marsh sediments in the Bay of Fundy: The role of 

vegetation and depth.  

Kayla Williams – Saint Mary’s University, Jeremy Lundholm  

Tidal marshes have the ability to sequester and store atmospheric CO2 and thus contribute a valuable 

ecosystem service. Globally, tidal marshes have declined due to environmental damage and habitat 

conversion—however, restoration has become a promising mode of revitalization of these ecosystems. 

Little is known about carbon storage differences between restored and natural marshes or the factors 

that influence carbon storage in these systems. This study compares belowground carbon stocks in 

three tidal marshes (new restoration, old restoration, natural reference). Carbon content was sampled 

using a Russian peat corer at three locations in Spartina alterniflora vegetation at each marsh. Two 

sediment cores were taken at each sampling location, one from an area with live plants and one from 

bare mud, and each core subdivided into three depths: surface (<5cm), rhizosphere (5cm-30cm) and 

below-rhizosphere (<30cm). Statistical analysis showed that there was no significant difference in 

carbon storage between vegetated versus unvegetated areas across all marshes. The older restoration 

and natural sites contained more buried carbon than the new restoration site. Depth had a significant 

effect, with the bottom of the core containing less organic carbon than the middle and top. Given this, it 

appears that the depth at which carbon is buried impacts long-term carbon storage within tidal marshes 

more than vegetation. Consistent with the literature, newly restored tidal marshes do not sequester as 



much carbon as older restoration or natural sites. Further studies should explore the role of 

sedimentation and its influence on carbon storage within these systems. 

The dog days of online dating: Do dependents advertise mate value?  

Mackenzie Zinck – Saint Mary’s University, Laura Weir, Maryanne Fisher 

Sexual strategies theory indicates that women prefer mates who demonstrate an ability to invest in a 

long-term mate since they are the higher investing sex.  Consequentially, males must show they can 

provide this investment – especially when seeking a long-term mate.  Investment may be exhibited 

through financial and social status and the ability to care for a mate/offspring.  Male carers of 

dependents (i.e., pets and children) have been perceived as being high-quality mate – as dependents 

can signal their carer’s ability to accrue and provide this investment – but no studies have examined 

how dependents are associated with short-term and long-term mating strategies.  Here profiles were 

selected from the online dating platform Plenty of Fish to test the prediction that males seeking a long-

term mate will be more likely to display a dependent on their profile, and those who display a 

dependent will display dependents more frequently than females seeking long-term and males seeking 

short-term mates.  Males seeking a long-term mate were more likely to show a dependent, and those 

that displayed them displayed them more frequently when compared to males seeking a short-term 

mate; however, males and females seeking a long-term mate displayed dependents similarly.  This 

pattern was driven mainly by the display of high-investment dependents (children and canines).  These 

findings indicate that males adopting a long-term mating strategy are more likely to advertise their 

investment capabilities compared to those seeking a short-term mate in a modern dating context, and 

that they display dependents as a signal of their mate value.  

Mathematical Modeling in Epidemiology: A Case Study of COVID-19 in Nova 

Scotia  

Mel Belong – St. Francis Xavier University, Ryan Lukeman, Barry Taylor 

As the distribution of vaccines for SARS-CoV-2, the causative agent for Coronavirus Disease-2019 to 

provinces across Canada begins, it is apparent that vaccination strategies differ considerably between 

provinces. This motivated the goal of our research which was, through mathematical modeling, to 

investigate the cost/benefit trade-off of various age-based vaccination strategies in terms of mortality. 

We hypothesized, that as the rate at which young people spread the disease increases so would the 

total number of infections, and that the total number of deaths would decrease with increasing 

vaccination efforts toward older people. Our model follows the framework of a compartmental 

Susceptible-Exposed-Infected-Recovered (SEIR) Model, and includes an individualistic age-based 

component that assigns individuals to age classes which uniquely influences their risk of transmission 

and mortality. Our hypothesis was supported, as the total number of deaths declined with increasing 

proportion of the total available vaccines being allocated to people over the age of 60, and total number 

of infections increased with increasing transmission rate among members of the 20 to 40 age class. 

Additionally, the cost of not vaccinating young people, resulted in such a great increase in total 

infections that there was a reduction in lives saved through vaccination of the over 60 population. 

Future directions include finding the equivalence point whereby lives saved through vaccination efforts 

towards older age classes equals lives lost by allowing the younger classes to spread the infection, in 



order to inform public health officials of potential scenarios whereby an alternative vaccination strategy 

may be most effective. 

The Role of the Adenosine A1 Receptor and HIF1a in the Cross-Tolerance of 

Danio rerio to Hypoxia and Ammonia 

Amy Dodge – St. Francis Xavier University, Tamara Rodela, Jantina Toxopeus 

Zebrafish (Danio rerio) have been shown to be relatively tolerant to low ambient oxygen (hypoxia) and 

high environmental ammonia (HEA), two environmentally relevant stressors that tend to co-occur in 

aquatic environments. Energy balance is important for tolerance to stress, therefore this thesis 

examined pathways that help regulate energy balance. The signalling molecule adenosine increases 

during hypoxic events and helps preserve energy through the activation of the Adenosine A1 receptor 

(A1R). Adenosine also has a relationship with the hypoxia inducible factor alpha subunit (HIF1a), which 

has an important role in response to hypoxia but can be modulated independently from oxygen. I 

hypothesize that the A1R and HIF1a play a role in mediating a cross-tolerance to hypoxia and HEA, 

building on previous work in zebrafish brain. Zebrafish were exposed to four different conditions: 

normoxia (control), hypoxia, ammonia, and hypoxia and ammonia combined. The fish were euthanized 

and whole brains were sampled at 0, 2, 4, 8, 16, 32, and 64 h of exposure to measure changes in gene 

expression over time. Amplification of zebrafish cDNA using PCR targeted housekeeping genes but did 

not target A1R and HIF1a. Current work is being conducted to optimize PCR conditions to target and 

amplify the genes of interest before being able to quantify gene expression over time. Further studies 

are required to confirm the role of A1R in mediating tolerance to hypoxia and ammonia by blocking the 

receptor in zebrafish and then measuring changes in tolerance by exposing them to the individual and 

combined stressors. 

Insights into functional divergence of teleost cystic fibrosis transmembrane 

conductance regulator (CFTR)  

Ben Fisher – St. Francis Xavier University, William Marshall, Tamara Rodela, Jantina Toxopeus 

The cystic fibrosis transmembrane conductance regulator (CFTR) monovalent anion channel is an 

integral component of osmoregulation in vertebrates and is crucial to salt secretion in teleost fishes. A 

unique feature of CFTR is the regulatory (R) domain. Interaction between protein kinase A (PKA) and the 

R domain is necessary to activate CFTR, and sustained phosphorylation by PKA maintains the active 

state. There are several well-conserved putative PKA serine/threonine phosphorylation sites within the 

R domain. We hypothesized that following euryhaline fish invasion of freshwater (FW) environments, 

deleterious mutations in the R domain produced a secondary loss of saltwater (SW) tolerance in teleost 

fishes. Phylogenetic analysis revealed that euryhaline lineages transitioned to stenohaline FW clades at 

least 10 times within Teleostei. PKA sites that have mutated to non-functional sites are likely to hinder 

SW tolerance, since these mutations only occurred in SW species. Using group-based prediction system 

(GPS) to score the efficacy of putative phosphorylation sites for PKA catalytic subunit A, we observed 

that deleterious mutations occurred within phosphorylation sites corresponding to F. heteroclitus S659 

in most primitive FW fish. This clade includes Electrophorus, Panasiaodon, Ictalurus, Tachysurus, 

Pygocentrus, Carassius, Sinocyclocheilus, Danio and Astyanax; and one ancient FW fish, Paramormyrops. 

Conversely, this deleterious mutation was not found in any marine or more modern FW teleost fishes. 



We conclude that 1) secondary loss of CFTR function occurs within Teleostei, and 2) the deleterious 

mutation at CFTR S659 may contribute to secondary loss of function in primitive stenohaline FW teleost 

fishes. 

Examining the impact of gene-gene interactions between DNA modulating 

genes on breast cancer risk 

Kennedy Nangle – St. Francis Xavier University, Derrick Lee, Moira Galway 

Smaller, low influence gene mutations like single nucleotide polymorphisms (SNPs) are emerging as an 

important factor in defining breast cancer risk. Considering the complexity of the cellular environment, 

we hypothesize that the interaction between multiple SNPs will modify breast cancer risk through a 

pathway involving DNA modulation.  With data from a case-control study completed in 2010, 45 SNP 

representing 8 candidate genes involved in the proposed pathway were examined for their main effects 

and higher-order gene-interactions to determine their potential impact on breast cancer risk. Three 

SNPs were observed to have associations with breast cancer. Upon initial investigation, 2317 models of 

epistatic interactions were observed to have significant association with modified breast cancer risk; 

however, after adjusting for the false discovery rate, none of the models of interaction met our 

threshold for significant association.  Three SNPs were identified to show significant association of 

breast cancer in different genes associated with apoptosis and DNA repair. This particular candidate 

gene approach and proposed pathway of interaction did not display a significant modification in breast 

cancer interactions. Further investigation with more SNPs or different genes may be necessary to better 

under the role that DNA modulating genes have on breast cancer.  " 

Extracellular Recording of Chemosensory Neurons in the Tentacles of the Great 

Pond Snail, Lymnaea stagnalis  

Carmen Ucciferri – St. Francis Xavier University, Russell Wyeth, Bill Marshall 

The gastropod Lymnaea stagnalis has been used in various studies that have aimed to characterize its 

behavior and the neural control of that behavior. The tentacles and lips of L. stagnalis are involved in 

chemosensation and chemosensory neurons are present in these organs, collectively called the cephalic 

sensory organs. The goal of our research was to record from the chemosensory neurons in the tentacle 

using extracellular electrophysiological techniques. We hypothesized that applying a positive stimulus to 

the tentacles would increase the firing rate of the chemosensory neurons. This was tested by recording 

the neural activity during the application of food odors that have been shown to elicit behavioral 

responses. Specifically, we used algae and shrimp food sources, which mimic the natural diet of these 

gastropods. The major results showed that we were able to record from the chemosensory neurons. We 

saw an increase in the firing rate of the neurons as the food stimulus was applied to the tentacle when 

compared to the firing rate of the neurons without any stimulus. These results provided some support 

for our hypothesis and the goal of this experiment. Immediate future directions include improving the 

recording of the biological signals. Other possibilities for future work include locating the chemosensory 

neurons within the tentacle, as well as investigating the integration process of these chemosensory 

signals.  



Competitive coexistence of multiple sarcosaprophagous Calliphoridae species: 

differentiation of ecological niches and metacommunity dynamics  

Denis Boudreau - Université de Moncton, Gaétan Moreau 

Sarcosaprophagous Calliphoridae provide clues about the circumstances of death in criminal 

investigations, and thus apparently occupy the same ecological niche because they rapidly colonize 

cadavers and carcasses. An empirical study was conducted in southeastern New Brunswick, Canada to 

test the hypothesis that each sarcosaprophageous Calliphoridae species has its own tolerance to 

different environmental factors to promote coexistence. To do this, Calliphoridae were trapped for an 

active year in urban, periurban and forest habitats. 20,669 Calliphoridae specimens distributed amongst 

15 different species were collected. The composition of species assemblages changed with seasons, 

abiotic factors, habitats and was related to the evolutionary history of species. When species response 

to study variables was illustrated in canonical space, each species had a distinct centroid, suggesting that 

their ecological niches differed. These results bring support to our hypothesis, as well as to our 

prediction that differential responses to environmental factors are rooted in the evolutionary history of 

the species. This highlight the importance of accurately determining the niche of forensic insect species 

to optimize their use in forensic investigations. 

 Changes in cannabinoids content during the growth of 13 industrial hemp 

varieties in Atlantic Canada  

Nada Hammami - Université de Moncton, Gaétan Moreau, Jean-Pierre Privé, David Joly  

Apart from its interest in the commercialization of fibers, industrial hemp (Cannabis sativa L.) is a plant 

recently used for its cannabinoids, substances of interest for the pharmaceutical field which are 

generally obtained from plants harvested at maturity. However, not all cannabinoids are present or 

abundant during the last stage of hemp development, hence the interest in studying these compounds 

at different stages of plant growth. This study therefore examines cannabinoids throughout plant 

growth in 13 commercial varieties of industrial hemp in an experimental field in the Cocagne region of 

New Brunswick, Canada. Our results indicated that most cannabinoids in their acidic or neutral form 

were more abundant at maturity. However, cannabigerolic acid (CBGA), a precursor to other acidic and 

neutral forms of cannabinoids, was more associated with the previous plant stage, during grain filling. 

Cannabichromene (CBC), meanwhile, was associated with the flowering stage and mainly found in grain 

hemp varieties. In addition, the grain variety Katani exhibited higher concentrations of most 

cannabinoids and their precursors. In contrast, the varieties Ferimon, USO 31, Anka and Silesia were 

associated with cannabigerolic acid (CBGA). The present study is expected to optimize the targeted 

production of stable forms of cannabinoids at specific growth stages and to identify the chemical 

phenotype of the plant. 

  



Small bait traps may not be an accurate method to document the composition 

of necrophageous Diptera assemblages attracted to remains  

Kathleen LeBlanc - Université de Moncton, Gaétan Moreau Denis R. Boudreau 

Some families of necrophageous insects of the order Diptera contribute to the decomposition of 

corpses, and are often sampled using small traps baited with a small amount of decaying animal tissue in 

forensic entomology studies. To test an idea conveyed in the literature that these traps could be a 

substitute for whole carcasses, we simultaneously documented Diptera assemblages visiting and 

colonizing domestic pig carcasses and small traps baited with pork liver. Results indicated that Diptera 

species occurrence and assemblage composition in small bait traps and on carcasses differed, while they 

were very similar when carcasses were compared. These results underscore the need for caution when 

extrapolating from data obtained with these traps in court proceedings. 

Quand les arbres cachent la forêt: effet du paysage forestier sur l’intégrité des 

vieilles forêts comme habitat faunique.  

Louka Tousignant - Université de Moncton, Gaétan Moreau, Billie Chiasson 

Les vieilles forêts présentent des caractéristiques uniques, ce qui leur permet de fournir des micro-

habitats qui répondent aux besoins d’espèces adaptées aux forêts à canopée fermée. Cependant, 

l’aménagement forestier réduit la taille des vieilles forêts, ce qui risque d’altérer l’assemblage faunique. 

Dans cette étude, nous avons testé l’hypothèse que la fragmentation du paysage forestier par 

l’aménagement forestier affecte l’intégrité des processus écologiques au sein des vieilles forêts qui y 

sont enchâssées, contribuant à un déclin des espèces des forêts à canopée fermée. Pour ce faire, les 

assemblages de coléoptères furent documentés à l’aide de pièges à interception en vol placés au centre 

de 12 parcelles de vieilles forêts situées dans des paysages aménagés intensivement et dans des 

paysages de conservation. 17147 spécimens de coléoptères furent récoltés pendant les deux années de 

l’étude. La richesse spécifique fut similaire entre les vieilles forêts des deux types de paysage. En 

revanche, trois fois plus de coléoptères furent capturés dans les vieilles forêts des paysages de 

conservation et 45 % des espèces ne furent trouvées que dans l’un des deux paysages. Les assemblages 

de coléoptères et la structure des guildes alimentaires ont varié en réponse aux ressources locales en 

biomasse et en nécromasse ligneuse, ainsi qu’en réponse à l’aménagement du paysage forestier. Ces 

résultats suggèrent que le maintien des processus écologiques typiques des stades avancés de la 

succession écologique n’est pas assuré au sein des vieilles forêts ceintes de paysages aménagés 

intensivement. 

Impacts of sediment chemistry on the amphipod Corophium volutator in the Bay 

of Fundy. 

Mia Francis - University of New Brunswick, Saint John, Heather Hunt 

The effects of eutrophication-induced acidification on coastal sediment and infaunal invertebrates are 

understudied. Shell hash has been suggested to increase the concentration of calcite in the benthos and 

protect calcifying invertebrates from acidification. Green algae, which was expected to decompose and 

decrease sediment pH, and shell hash were applied to the substrate of a mudflat to investigate effects 



on the amphipod Corophium volutator. Sediment pH and Corophium abundance, body length, and wet 

weight were measured over two months. The addition of green algae had no effect on the pH while 

added shell hash stabilized pH change with sediment depth. This stabilizing effect suggests that shell 

hash may mitigate sediment acidification. Corophium abundance was unaffected by either treatment 

but Corophium wet weight increased at high algae abundance. Further research is necessary to explore 

the extent to which Corophium may be resilient to sediment acidification.  

Is Resonance Involved in the Amplification of Weddell Seal (Leptonychotes 

weddellii) Vocalizations?  

Jennifer Moore - University of New Brunswick, Saint John, John Terhune, Kimberly Davies 

Weddell seals (Leptonychotes weddellii) produce very high amplitude vocalizations. The mechanism 

used to amplify these vocalizations is unknown. The source-filter theory suggests that resonance within 

air-filled chambers of the vocal tract may be involved in this amplification. This study examined the 

patterns of amplification within trills produced by male Weddell seals for evidence of consistent 

resonant frequencies across three analysis methods. Average power spectrums were inspected for local 

amplitude maxima. Distributions of frequencies with absolute maximum amplitude (MA) were tested 

against random distributions to look for frequencies where MAs occur more frequently than they would 

by chance. This was done using goodness of fit tests and cluster analysis. Different methods located 

different peaks but peaks at ~2.7 kHz were consistent across all methods and locations. All methods 

showed deviance from the distributions that would be expected in the absence of resonance. There is 

evidence that resonance occurs in Weddell seal sound production. There is preliminary evidence that 

the resonant frequency at 2.7 kHz corresponds to a chamber length of 6-7 cm, the likely size of a 

Weddell seal larynx.   

Analysis of Arabidopsis thaliana RING-type ubiquitin ligases using protein-

protein interaction datasets  

Tessa Macaulay – Dalhousie University, Sophia Stone 

Eukaryotes utilize an essential post-translational modification system, called ubiquitination. 

Ubiquitination regulates protein localization, activity, and abundance within the cell. Ubiquitination 

occurs by the ubiquitously expressed protein ubiquitin being carried along an enzyme cascade, from a 

ubiquitin-activating enzyme (E1) to a ubiquitin-conjugating enzyme (E2), to a ubiquitin ligase (E3) which 

transfers the ubiquitin to a target protein. Ubiquitinated proteins are determined by the E3s and are 

utilized in different cellular functions or recognized by the 26S proteasome for degradation. In the plant 

Arabidopsis, RING (Really Interesting New Gene)-type E3s are a group of approximately 500 E3s that are 

known to play important roles in plant growth, development, reproduction, and response to abiotic and 

biotic stresses. However, most of these RING E3s are uncharacterized and their target proteins 

unknown. This study provides an analysis of Arabidopsis RING-type E3s via the identification of potential 

target proteins using an interactome built from high-throughput protein-protein interaction databases 

and low-throughput studies. To further identify potential substrates, the interactome was cross-

referenced with a merged ubiquitinome dataset curated from 13 independent high-throughput studies. 

Our results reported 1,551 interactions between 210 RING E3s and 842 unique proteins. RING E3s were 

versatile and found mostly interacting with multiple unique proteins. 191 of the 842 proteins were also 



found to be ubiquitinated from the merged ubiquitinome and therefore supported as potential target 

proteins. Further characterization of the RING E3s and the proteins they are ubiquitinating, could widen 

our understanding of the molecular mechanisms for plant stress response, growth, and development.  


