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Welcome Message

Welcome everyone to the 2023 Science Atlantic Aquaculture & Fisheries and Biology (AFB)
Conference. The University of New Brunswick Saint John is proud to host the 2023 conference,
our first in-person conference in three years! This long-standing annual meeting brings
together students and faculty from universities across Atlantic Canada to share student
research, network and celebrate student success. We would like to take this opportunity to
thank our many generous sponsors for their support — we could not put this conference on
without them. We would also like to thank the numerous local volunteers, administrators and
Science Atlantic whose work has made this conference possible: Trevor Avery, Kaitlyn Cats,
Julia McDevitt, Russell Easy, Charlotte Fanjoy, Kate Gingles, Samantha Henderson, Lynn
McLellan, Gina Lonati, Jacob Reicker, Pat Riley, Lauren Rowsey, Kurt Samways, Sabrina
Sgambati, Marijune Tiamzon, Pierre Trudel, Annette Wetmore, Mary Whipple, Lois
Whitehead, and the faculty member representatives of the Biology and A&F committees. We
would especially like to acknowledge the University of New Brunswick’s Conference Services
department for logistical support.

We would also like to mention a few housekeeping items:

1) Thereis a student photographer (Kate Gingles) at the conference who is authorized to
take photos throughout on behalf of Science Atlantic. A selection of these photos will
be posted on the Science Atlantic website after the conference.

2) There is at least one attendee with a severe peanut allergy. Please do not eat peanut
products in the auditorium or during the poster session.

3) The conference face masking policy is as follows:

e Face masks are required when seated in the auditoriums.

e Face masks are optional in other shared indoor spaces on campus, including breaks,
the poster session and travelling through common areas.

e UNB remains a mask-friendly environment and we encourage those who wish to
wear masks on campus to do so.

We wish you a successful and productive conference,

Kimberley Davies, UNB Saint John, 2023 Conference Co-Chair for Biology
Thierry Chopin, UNB Saint John, 2023 Conference Co-Chair for Aquaculture and Fisheries



Keynote Speakers

Biology Keynote Speaker:

Dr. Nicolas Lecomte
Canada Research Chair in Polar and Boreal Ecology
Département de Biologie, Université de Moncton

Title: Tracking climate changes in polar ecosystems

Abstract: We are living unprecedented climate shifts, and, in my presentation, | will focus on
the Arctic as the area on Earth where those changes are the fastest and strongest. | will show
different efforts made with collaborators and students to track the impacts of those changes on
terrestrial arctic ecosystems. From population studies of shorebirds to population genetics of
key arctic species such as the snowy owls and the caribou, to food web modelling, we are trying
in our lab to tackle some of the big challenges of tracking changes that can happen even faster
than our traditional field methods allowed us to.

Biography: Dr. Lecomte is passionate about birds & their protection, ecosystems studies &
educating the next generations of nature enthusiasts & biologists and running community-
driven projects in the Arctic with Inuit. Dr. Lecomte’s research aimed at understanding the
impact of climate changes and other global perturbations on ecosystems and animal
populations, with a special focus on migratory birds and their predators in polar areas. Dr.
Lecomte was an Arctic resident for 10 years and worked as a biologist for the Government of
Nunavut, spent 3 years in Antarctic islands as a biologist and research scientist and led Arctic
and Antarctic expeditions for more than 20 years. Dr. Lecomte is senior editor for Methods in
Ecology and Evolution and associate editor for Oecologia.



Aquaculture & Fisheries Keynote Speaker:

Dr. Steven Backman

Aquaculture Veterinarian and Product Manager North America,
Skretting North America East

President, Magellan Aqua Farms Inc.

Title: The future of aquaculture in Canada: developing Recirculating
Aqguaculture Systems (RAS) and diversifying into invertebrates and
seaweeds

Abstract: November 15, 2022, marked a significant milestone in human history. It is the day the
human population reached 8 billion. Globally, our food productions have been strained to keep
pace with demand. Food waste and population growth continue to increase the pressure we
are placing on global resources. The challenge to us, as society, is to be able to increase our
food supply in a sustainable way. Aquaculture presents some unique opportunities to
contribute to a solution. A brief look at the evolving technologies in aquatic food production
and the potential constraints are presented.

Speaker Bio: Dr. Steven Backman began his aquaculture career as a research and extension
officer at the Ontario Veterinary College in a collaborative program with the Ontario Ministry of
Agriculture and Food to assist tobacco farmers transition to more sustainable crops through the
adoption of land-based aquaculture. In 1988, he was presented the opportunity to return to
Atlantic Canada to head up the Veterinary Services Office for Moore-Clark Canada, a division of
BP Nutrition. In his current role, Dr. Backman is Product Manager North America for

Skretting. In his off time, he enjoys working at his Integrated Multi-Trophic Aquaculture (IMTA)
operation, Magellan Aqua Farms Inc., in Bocabec Bay and St. Stephen, New Brunswick. He
volunteers in several community organizations, including serving as President of the Charlotte
County Hospital Board of Trustees. Dr. Backman holds a Diploma in Agriculture from the Nova
Scotia Agricultural College, Doctor of Veterinary Medicine Degree and Diploma in Anatomical
Pathology from the Ontario Veterinary College, University of Guelph, Ontario. He is a USDA-
accredited veterinarian and is licensed in several jurisdictions; he serves as IACUC Veterinarian
for the USDA ARC in Maine. He is the Charter President of the Canadian Association of Aquatic
Veterinarians and Charter Secretary of the Eastern Association of Aquaculture Veterinarians.



Conference schedule

Friday March 3rd i . Ice Breaker/Registration
5:30-7:30 pm Saint John Alehouse
2:00 — 8:00 bm Aquaculture & Fisheries and Biology Committee Dinner (Faculty rep members only)
) op Whitebone Pizzeria - UNB Saint John
8:00 — 9:00 pm Biology Committee Meeting (Faculty rep members only)
i op Aquaculture & Fisheries Committee Meeting (Faculty rep members only)
Saturday March 4th . . Registration and put up posters
8:00 - 8:30 am Hallway outside Ganong Hall Lecture Theatre
Welcome address
8:30 - 8:45
am Ganong Hall Lecture Theatre
8:45 — 9:45 am Keynote Speaker - Biology. Dr. Nicolas Lecomte, University of Moncton
Ganong Hall Lecture Theatre
Break and Poster Viewing
9:45 - 10:15 am
Hallway outside Ganong Hall Lecture Theatre
Oral Presentations — Session 1
10:15am - 12:00 pm Ganong Hall Lecture Theatre - Biology
Irving Hall 107 — A&F
Lunch
12:00 - 1:00
pm Baird Dining Hall
1:00 - 2:00 pm Keynote Speaker - Dr. Steve Backman, Skretting and Magellan Aqua Farms Inc.
Ganong Hall Lecture Theatre
Oral Presentations — Session 2
2:00 - 3:45 pm Ganong Hall Lecture Theatre - Biology
Irving Hall 107 — A&F
3:45 —4:00 pm Break and Poster Viewing
Poster Viewing (Posters will be judged at this time)
4:00 - 5:00 pm .
Hallway outside Ganong Hall Lecture Theatre
Banquet
6:30 - 8:30 pm Baird Dining Hall
Sunday, March 5th Oral Presentations — Session 3
9:00 - 10:30 am Ganong Hall Lecture Theatre - Biology
Irving Hall 107 — A&F
10:30-11:00 am Break and Poster Viewing
Oral Presentations — Session 4
11:00 am —12:00 pm Ganong Hall Lecture Theatre - Biology
Irving Hall 107 — A&F
Lunch
12:00-1:00 pm Baird Dining Hall
Awards Ceremony + Closing
1:00 - 2:00
pm Ganong Hall Lecture Theatre




Biology Sessions:

Oral Talk Schedule

Saturday,
Oral Session 1 March 4 Title:
Experimental evidence for bird, mammal, and invertebrate frugivory across
10:15 - 10:30 Julia Ball boreal forest habitats on the island of Newfoundland
Post-mating reproductive isolation across eastern and western populations of
10:30 - 10:45 Ada Clarke cardinal flower (Lobelia cardinalis)
Sophia A storm is brewing: Effects of hurricane Fiona on staging Semipalmated
10:45 - 11:00 Fraser Plovers in the Northumberland Strait
Genevieve Spatial genetic and temporal structuring in a breeding colony of Red-breasted
11:00-11:15 Gauthier Mergansers (Mergus serrator) at Kouchibouguac National Park.
11:15-11:30 Sara Leslie The effect of forest harvest practices on salamander populations
Riley Anticamouflage: Do Plants Change Colour in the Autumn to Reveal their
11:30- 11:45 Mclnnis Pests?
Kathleen Fine-scale Spatial Distribution of Northern Bottlenose whale (Hyperoodon
11:45-12:00 McVittie ampullatus) Calves on the Scotian Shelf Between 1988 and 2021.
Saturday,
Oral Session 2 March 4

The effects of Atlantic puffin (Fratercula arctica) and Leach's storm petrel

2:00 - 2:15 Jenna Scott | (Oceanodroma leucorhoa) on plant species richness and composition
Gabrielle
2:15-2:30 Crouse Using CRISPR/Cas9 for gene deletion in yeast
Testing for hybridization between killifish species on the eastern coast of
2:30 - 2:45 Fiona Ewart | New Brunswick
Expression analysis of duplicated paralogues encoding a central regulator of
Lauren extracellular matrix remodeling at mRNA and protein levels in the developing
2:45 - 3:00 McGrath zebrafish embryo
Shelby Hijacking of a conserved inducible promoter by a newly-evolved primate long
3:00- 3:15 Squires noncoding RNA
Bridget HSP70 and HSP90 mRNA expression in Danio rerio brain following exposure
3:15-3:30 Ward to ammonia and hypoxia
Impacts of pathogen infection on the winter behaviour and physiology of the
3:30-3:45 Mia Lauzon | black-legged tick, Ixodes scapularis
Sunday,
Oral Session 3 March 5
Mayara Microbe-derived inhibition of White-Nose Syndrome in hibernating North
10:00-10:15 Majri American Bats
Taryn A spatiotemporal analysis of the causative agent of white-nose syndrome and
10:15-10:30 Muldoon intestinal macroparasites based on DNA from Nova Scotia bat guano
Benjamin The Temporal and Physiological Dynamics of the Heterophyllous Transition in
9:00-9:15 Caron Myriophyllum aquaticum




Amirarsham | Pain and the social brain: evaluating the effect of a noxious stimulus on
9:15-9:30 Farahmand | expression of the prosocial hormone, parathyroid hormone 2
Aynsley Understanding the relationship between Asp and Calmodulin at spindle
9:30-9:45 McDermott | poles.
The Acquisition of Symbiotic Green Algae in the Egg Masses of the Spotted
9:45 - 10:00 Max Spiess | Salamander
Sunday,
Oral session 4 March 5
Langston Quantifying the Morphology of Tracheal Cartilage and the Flexibility of the
11:00-11:15 Tench Neck of Chicken Embryos.
Natural killer cells and pancreatic ductal adenocarcinoma: investigating the
11:15-11:30 Chloe Cyr NKp30 / B7-H6 axis
Sierra Using EEG Alpha Oscillations and Microstate Dynamics to Chart Maturation
11:30-11:45 Hedges and Functional Brain Networks
Hwanhee Imaging pathological stomach tissue using polarization-sensitive second
11:45- 12:00 Jeon harmonic generation microscopy

Aquaculture & Fisheries Oral Session

Oral Session 1

Saturday, March 4

Changes in the biological characteristics of Atlantic salmon (Salmo salar)
in the Miramichi River, New Brunswick, with respect to changing river

10:15-10:30 Kelsey Mercer variables

The role of Atlantic Salmon (Salmo salar) in ecological restoration:
10:30 - 10:45 Kate Gingles Insights from five Atlantic Canadian national parks

Molecular identification of Saprolegnia parasitica infesting hatchery-

reared Atlantic salmon and in vitro assessment of prophylactic
10:45 - 11:00 Hannah Lazaris-Decken | treatments

Assessment of natural astaxanthin extracted from the microalga

Juan Manriquez- Haematococcus pluvialis Flotow, 1844 for use in Atlantic salmon (Sa/mo

11:00-11:15 Hernandez salar Linnaeus, 1758) feeds

Determining stock structure of cod in a Newfoundland subdivision using
11:15-11:30 Sarah Babaei next-generation sequencing

Environmental DNA for surveillance of anadromous and freshwater
11:30-11:45 Jacob Reicker fishes upstream of the Mactaquac generating ttation

An exploration of methods to measure stress in aquaculture fish caused
11:45-12:00 Emma-Jean Freeman by parasitic freshwater mussel glochidia

Oral Session 2

Saturday, March 4

Cryopreservation of heart and liver mitochondria from brook trout

2:00 - 2:15 Bailey Hatcher (Salvelinus fontinalis)

Mitochondrial function and ROS production in Brook Trout (Salvelinus
2:15-2:30 Micah Lea fontinalis) cardiomyocytes using fatty acids in hypoxic conditions

The effect of dietary supplementation of Astaxanthin on acute hypoxia

and Ttmperature tolerance in triploid and tiploid brook charr, Salvelinus
2:30- 2:45 Christopher Baker fontinalis




Seaweed products as multi-functional feed additives for farmed juvenile

2:45 - 3:00 Angelisa Osmond rainbow trout

Macroinvertebrate population of the Medway river and its ramifications
3:00- 3:15 Kate Storey on Atlantic Salmon

Exploring immune gene expression in striped bass (Morone saxatilis) in
3:15-3:30 Sam Nunn response to mercury contamination

The spatial ecology of invasive largemouth bass (Micropterus salmoides)
3:30-3:45 Abigale Culberson in the Wolastoq (Saint John) River

Oral Session 3

Sunday, March 5

Validating a method to predict hatch of American lobster (Homarus

9:00 - 9:15 Gabriel Cassoni americanus) in Southwest Bay of Fundy

Can hatch time of the American lobster (Homarus americanus) be

accurately predicted using embryos raised detached from a female’s
9:15-9:30 Mary Whipple brood?

Effect of gear type on growth and shell shape of cultured eastern
9:30-9:45 Maddison Brown oysters (Crassostrea virginica)

Investigating the thermal biology of the orange-footed sea cucumber
9:45 - 10:00 Sofia D'Angelo (Cucumaria Frondosa)

Effect of extended cold storage on motility and swimming kinematics of
10:00 - 10:15 Kenzie Melanson the sperm of shortnose sturgeon

Addressing the inconsistencies between the catch and trade data for
10:15-10:30 Delaney Hicks sharks and rays through updated estimates of conversion factors

Oral session 4

Sunday, March 5

Why North Atlantic right whales are more susceptible to extinction

11:00-11:15 Annie McMullon compared to Southern right whales
Anagha Pradeep Kale (Brassica oleracea L.) Seed germination and geedling growth
11:15-11:30 Kumar responses to sea minerals
Changes in compost microbial profile with the prevalence of
11:30-11:45 Adeola Adelugba microplastics
Environmental impact of pentachlorophenol- the need for an
11:45-12:00 Koushika Kumaresan alternative wood preservative




Poster Session:

Aquaculture &
Fisheries

Esther Ataikiru

Effect of photoperiod and light intensity on picocyanobacterial growth rate

Aquaculture &

Combining archival tag data with ocean bathymetry and circulation models
to infer migration paths of adult American lobster (Homarus americanus) in

Fisheries Emily Blacklock the Bay of Fundy/Gulf of Maine
Aquaculture & Giant Irish moss — blue mussel clumps influence local-scale biodiversity in
Fisheries Emily Gibbons Basin Head, a marine protected area in Prince Edward Island
Aquaculture & Impact of maternal size on brood size and hatch characteristics of American
Fisheries Marijune Tiamzon lobster, Homarus americanus
Aquaculture & Mussel-giant Irish moss associations and their role on trophic interactions in
Fisheries Brandon Vriends Basin Head, Prince Edward Island.
Biology Victoria Adams Is HSP70 upregulated in freeze-tolerant crickets?

Bacteria with nitrogen-fixing potential associated with ectomycorrhizae and
Biology Samantha Beaton surrounding Sphagnum moss

Makatendeka Developing a Localized Surface Plasmon Aptasensor For The Early Detection

Biology Biton of Acute Myocardial Infarction

Body and Tentacle Movement Patterns of Lymnaea stagnalis in Different
Biology Makayla Butorac Environmental Conditions

Improved inference and analysis of the fungal DNA component within the
Biology Ashley Chiasson microbial metagenome of pediatric oncology patients

Uncovering Bacterial Interactions within Dinoflagellates Culture using
Biology MinSang Cho Genomics
Biology Nicole Daley The Histology of Endochondral Ossification in Larval Zebrafish Tails

Examination of Diurnal Activity Patterns, Social Behavior, Enclosure Use, and
Biology Julie Ann Francois Impact of Visitor Density in Four Species of Penguins in Captivity

Investigating the relationship between CDK1 and Asp in mediating transit
Biology Hope Gorveatte amplification of stem cell progeny in the Drosophila germline
Biology Shreya Hande The microarchitecture of Harp Seal bacula

Offspring Provisioning Rates in an Urban Passerine: Do they Change with
Biology Sasha MacArthur Parental Age?
Biology Peter MacGregor The paradox of Black Ash: environmentally variable yet rare
Biology Kelly Maclnnis Investigating the effect of hybridization on Killifish metabolic rate

The effects of liming on litter decomposition in freshwater streams and
Biology Thomas MacLellan | ponds

An Assessment of Inner Bay of Fundy Atlantic Salmon (Salmo salar)
Biology Jack Nason Spawning Success in Fundy National Park
Biology Daniel Plamondon | Developing a Yeast Based Assay to Study Plant Transport Proteins

The Acute and Chronic Effects of Chemotherapy Treatment on Prefrontal
Biology Jacob Power Cortex Neurons

Comparing different types of phytoplankton community measurements to
Biology Logan Reid develop an optimal harmful algae monitoring strategy

The Impact of Chain Pickerel Invasion on Yellow Lampmussel and Their Fish
Biology Lenayah Ryan Host in Cape Breton, Nova Scotia

Environmental DNA Detection of Atlantic Salmon (Salmo salar L.) via the Use
Biology Gregory Santangeli | of Novel Nuclear Repeat-Based Primers
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Biology Lauren Schofield Physiological Responses in Shrubs to Coastal Salt Exposure

The function and regulation of kynurenine pathway intermediates in breast
Biology Tayah Sommer cancer metabolism.

Does methane regulate growth and physiological processes of heat-stressed
Biology Courtney Strugnell | canola plants?
Biology Emily Templeman Effects of a TAAR1 agonist on energy metabolism in breast cancer cell lines

Understanding whether Cyclin-dependent Kinase 1 has a Germline Stem
Biology Jessica Thompson Cell-specific Mitotic Role mediated through Asp.
Biology Alyssa Wells Mate Fidelity in a Double-Brooded Urban Passerine

Gene expression in response to salt stress mediated by genome doubling in
Biology Alexandra Wright Hordeum bulbosum
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Maps and Directions

University of New Brunswick Saint John campus
Address: 100 Tucker Park Road, Saint John, N.B., E2L 4L5
Conference locations are indicated with arrows:
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Friday evening mixer location

Saint John Alehouse
1 Market Square, Saint John, N.B., E2L 426

The main entrance to the Alehouse is inside the Market Square Mall. Please enter
the mall first, then you will find the entrance.

Map of uptown Saint John showing the location of the Saint John Alehouse:
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Abstracts

Biology — Oral Presentations

Experimental Evidence for Bird, Mammal, and Invertebrate Frugivory Across Boreal Forest
Habitats on the Island of Newfoundland

Julia Ball, Memorial University of Newfoundland, Department of Biology

Jball@mun.ca

Plant-frugivore interactions have been widely studied in tropical ecosystems but we know little
about these interactions in boreal ecosystems. | conducted a field experiment in the boreal
forest on the island of Newfoundland to quantify plant-frugivore interactions. Specifically, |
deployed 15 artificial clay fruits (10 mm diameter each) on 12 shrubs at five sites with different
canopy covers (i.e., 3 with closed canopy and 2 with open canopy) on the Avalon peninsula. |
measured frugivory rates on the artificial fruits at each site after 72 hours. | predicted that (1)
fruit removal would occur at higher frequencies in closed versus open habitats, and (2) there
would be more bird-frugivory compared to mammal-frugivory overall. | fit generalized linear
models to the data to test how total and bird-frugivory rates differed in closed versus open
habitats, as well as if bird-frugivory was significantly higher than frugivory by mammals. Across
all sites, | found that 65%, 0.5%,10%, and 34% of berries were eaten by birds, mammals,
invertebrates, and an unknown source, respectively. On average, 32% of berries were eaten at
each closed site and 9% at each open site. My analysis supported the prediction of higher rates
of frugivory in closed compared to open sites. In addition, | found that bird-frugivory is higher
than mammal-frugivory on the island. These results demonstrate that (1) closed forests allow
greater potential for frugivory, and thus seed dispersal, and (2) Newfoundland's bird population
plays a major role in the seed dispersal process.

The Temporal and Physiological Dynamics of the Heterophyllous Transition in Myriophyllum
aquaticum

Benjamin Caron, University of Prince Edward Island, Department of Biology

bacaron@upei.ca

Co-authors: Lacroix, C, University of Prince Edward Island

Water Milfoil (Myriophyllum aquaticum (Vell.) Verdc.) is an aquatic angiosperm that exhibits
heterophylly - meaning it can develop distinct aerial and aquatic leaf forms depending on
whether it is underwater or not. The leaf forms have been studied separately, but the transition
between them is still undescribed. This study investigates how changes in environment mid-
development influence the morphology of M. agquaticum leaves. We aimed to determine how
exogenous hormone treatments affect the transition and to see if there is a stage in
development after which leaves can no longer switch between forms. Our study used tissue-
cultured shoots in two experiments; one allowed aquatic forms to grow from liquid to air, and
the other allowed aerial forms to grow after liquid was added for set time periods. In each
transition experiment, we assessed growth responses to treatment with plant developmental

14



hormones - indole-3-acetic acid (IAA), abscisic acid (ABA), 1-aminocyclopropane-1-carboxylic
acid (ACC), and gibberellic acid (GA3). ABA markedly affected heterophylly, biasing development
toward aerial forms in either environment. Conversely, ACC treatment induced aquatic
development in aerial conditions, but only for a short time. When plants emerged from the
liquid, the first leaves above the liquid-air interface had more aquatic features than the
subsequent leaves above. These results suggest that the transition between aquatic and aerial
leaves in M. aquaticum occurs through mechanisms extending beyond leaf initiation and far into
leaf morphogenesis. This prolonged developmental plasticity could result from the extended
indeterminacy of M. aquaticum leaves due to their lobe formation patterns.

Post-Mating Reproductive Isolation Across Eastern and Western Populations of Cardinal Flower
(Lobelia cardinalis)

Ada Clarke, Dalhousie University, Department of Biology

ada.clarke@dal.ca

Reproductive isolation is one of the methods used by organisms to restrict the interbreeding of
incompatible species. In crosses between incompatible plant species, there are a variety of
outcomes that can indicate reproductive isolation: a seed is not produced, does not germinate,
the early seedling dies, or the resulting plant is apomictic and unable to reproduce.
Reproductive isolation is an important evolutionary indicator of speciation when observed in
previously interbreeding populations. Lobelia cardinalis is a geographically widespread
herbaceous plant. Populations occur on both the eastern and western coasts of North America
as well as northern Central and South America. The eastern and western populations are
geographically isolated from each other and have different pollinators. L. cardinalis has
previously been considered one species, however their genetic distance from each other has not
yet been analyzed. This study examines reproductive crosses between and within eastern and
western populations to determine if reproductive isolation is occurring, and to what extent it
affects individuals produced from these crosses. Seeds from eleven different L. cardinalis
populations and 44 different cross types (2816 total individuals) were measured and planted in a
common garden experiment. Seed size (mm2), germination time, early growth rate, and early
fitness were measured to determine viability of offspring from different regional cross types
within and between the eastern and western populations. Overall, this research will facilitate
deeper understanding of reproductive isolation in L. cardinalis. Investigating the degree of
reproductive isolation between populations will provide evidence for speciation between eastern
and western populations.

Using CRISPR/Cas9 for Gene Deletion in Yeast

Gabrielle Crouse, Saint Mary's University

gabbygabs1@gmail.com

Co-authors: Chiasson, D. Saint Mary's University.

Legumes form a symbiosis with nitrogen fixing bacteria (rhizobia) in the soil. These bacteria
convert atmospheric nitrogen into ammonia which is used by the plants. In exchange for
ammonia the legumes provide the rhizobia with all of the nutrients they need through plant
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transporters. This study is concerned with sulfur transport and the function of the symbiotic
sulfate transporter 1 (SST1) in legumes. Saccharomyces cerevisiae (budding yeast) with the Sul1
gene deleted was used to create a model deficient in sulfur transport by deleting the other
sulfur gene (SUL2) with the use of Clustered regularly interspaced palindromic repeats (CRISPR).
The objectives of this study were to establish the components of CRISPR, then use CRISPR to
delete the SUL2 gene from the yeast strain. The double mutant would then be tested for sulfur
impairment using a yeast assay. The CRISPR/Cas9 components were cloned onto a plasmid
using golden gate cloning. A high efficiency yeast transformation was used to combine the Cas9
plasmid and NATR template into the SUL1 single mutant strain to delete and replace the SUL2
gene with the NATR antibiotic cassette. Using PCR, it was confirmed that the SUL2 gene was
deleted and replaced by NATR creating a successful yeast double mutant. It can be anticipated
that this double mutant will be deficient in sulfur transport but still must be confirmed. Having
this double mutant allows for the study of the SST1 transporter and better understanding of
overall nutrient transport that takes place during legume symbiosis.

Natural Killer Cells and Pancreatic Ductal Adenocarcinoma: Investigating the NKp30 / B7-H6
Axis

Chloe Cyr, Dalhousie University, Medlical Sciences

ch364985@dal.ca

Co-authors: Nersesian, S. Dalhousie University. Westhaver, L. Dalhousie University. Lee, S.
Dalhousie University. Boudreau, J. Dalhousie University.

Pancreatic ductal adenocarcinoma (PDAC) is a devastating disease with a five-year rate of less
than 12%. The current standard of care is pancreaticoduodenectomy surgery, an intense and
risky procedure available to only 20% of patients; among them, nearly 80% will experience
disease relapse. Natural killer (NK) cells are a type of lymphocyte which provide a promising
target for immunotherapy. NK cells become activated by binding to stress ligands on target
cells, including a novel target, B7-H6. However, pancreatic cancer cells shed B7-H6, which is
thought to block NK cell receptors and inhibit their activity on this pathway. Receptor shedding
occurs via matrix metalloproteinase (MMP) activity and there are clinically-available MMP
inhibitors, such as batimastat. We hypothesized that NK cell activity against PDAC would be
enhanced by inhibiting MMP activity within the tumor. ELISA results have shown that batimastat
is effective at at decreasing the amount of soluble B7-H6 in PDAC cell supernatants. This finding
is consistent with the literature. However, flow cytometry results have shown that batimastat
does not increasing percentage of membrane-bound B7-H6 expression on PDAC cells. Further
intracellular flow cytometry staining experiments will be performed to investigate the effects of
batimastat. We will then directly test PDAC cell killing using a co-culture with primary NK cells
from healthy human donors. This research will clarify how expression level and context of B7-H6
impact NK cell function.
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Testing for Hybridization Between Killifish Species on the Eastern Coast of New Brunswick
Fiona Ewart, Université de Moncton, Biology department

efe07146@umoncton.ca

Co-authors: Dion-Coté, A-M. Université de Moncton

According to the biological species concept, distinct vertebrate species are reproductively
isolated. Nevertheless, some lineages hybridize in contact zones. Hybrids between species can
be valuable models for the study of reproduction, speciation, and other processes. In particular,
asexual clonal reproduction is far more frequent in hybrid lines than in single species. Two
sympatric populations of killifish species, Fundulus heteroclitus and F. diaphanus, have been
found to form hybrids that reproduce asexually. However, it is not known whether hybridization
and asexual reproduction are widespread for these species. The distribution of the two species
overlaps in several locations along the eastern coast of New Brunswick. Therefore, the goal of
this project was to assess the presence of hybridization between F£. heteroclitus and F. diaphanus
on the eastern coast of New Brunswick and to determine how the hybrids reproduce. Fish were
sampled from the Cocagne, Bouctouche and Mundleville rivers and specific morphometric and
meristic traits were evaluated. Genetic characteristics are also being examined. Gill raker
numbers showed no significant differences between species at any of the three locations. In
contrast, lateral line scale counts were significantly different for the two species at each location
and fish identified as potential hybrids showed scale numbers intermediate between the two
species at each location, suggesting hybridization between the species at all three locations.
Further study of genetic characteristics will allow solidification of these conclusions and
determination of the mechanism by which the hybrids reproduce.

Pain and the Social Brain: Evaluating the Effect of a Noxious Stimulus on Expression of the
Prosocial Hormone, Parathyroid Hormone 2

Amirarsham Farahmand, University of New Brunswick, Department of Biology

arsham.f@unb.ca

The brain is a complex biological structure consisting of circuits that integrate, perceive, and
respond to sensory inputs. The optimal response to any state requires fine-tuning responses at
innumerable molecular levels, one of which is the production of neuropeptides. Zebrafish
provide a potent model system in which to investigate these responses. In zebrafish expression
level of the prosocial vertebrate-specific neuropeptide, Parathyroid hormone 2 (PTH2), in the
brain is dynamically modulated by the perception of the social environment by sensory inputs
such as hydrodynamic vibration perceived by the mechanosensory lateral line. Based on work in
rodent models, we have evidence supporting that pth2 signalling modulates sensory thresholds,
it also inhibits the release of hypoalgesic amounts of norepinephrine during chronic pain, and
maintains central sensitization. Furthermore, it is believed that pth2 signalling modulates acute
response to pain by inhibition of endocannabinoid circuitry at a supraspinal level. However, the
role of nociception in the expression of pth2 has yet to be studied in either rodents or fish. We
hypothesize that exposure to noxious electrical stimuli will alter the expression level of pth2 in
the zebrafish brain. Previous research indicated that Pth2 has anxiolytic and prosocial effects and
is highly conserved across multiple vertebrate lineages. Therefore, elucidating the expression of
pth2 in the brain of zebrafish in response to nociception can provide insights into the response
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mechanisms underlying pain and anxiety, which may allow us to propose more effective
treatments for related disorders.

A Storm is Brewing: Effects of Hurricane Fiona on Staging Semipalmated Plovers in the
Northumberland Strait

Sophia Fraser, Mount Allison University

smfraser@mta.ca

Co-authors: Diana Hamilton, Devin De Zwaan

Atlantic Canada provides critical staging habitat for many species of shorebirds that migrate
from Arctic breeding sites to overwintering grounds in South America. Staging sites are
important for mid-migration refueling, primarily in fats that provide energy to complete
migration. Fat accumulation can be dependent on habitat quality, environmental stressors, and
the bird’s arrival condition. Understanding site use is important as disruptions to refueling can
be detrimental to the survival and reproductive success of individuals. Storms, which are
predicted to increase in frequency and intensity as a result of climate change, pose a threat to
shorebirds within the region. Semipalmated Plovers are medium-distance migrants that use
staging sites along the Northumberland Strait, and little is currently known about their stopover
ecology or how storms impact their ability to build fat stores. In 2022, we caught adult and
juvenile Semipalmated Plovers before and after hurricane Fiona, and compared weight, fat score,
morphometrics and blood samples to individuals caught in 2021. Arrival weights were higher in
2022 than 2021, suggesting that birds arriving in 2022 were in better condition. Weight of birds
dropped substantially post-storm, and we assessed the response of birds to this by examining
plasma triglycerides and non-esterified fatty acids, metabolic proxies for fattening and
mobilizing fat stores respectively. Our results demonstrate pronounced storm impacts on
Semipalmated Plover refueling success and given the variation between years in body condition
upon arrival, highlight the potential of lethal storm events for birds arriving in poor condition.

Spatial Genetic and Temporal Structuring in a Breeding Colony of Red-Breasted Mergansers
(Mergus serrator) at Kouchibouguac National Park.

Genevieve Gauthier, Université Sainte-Anne, Département des Sciences
genevieve.gauthier@usainteanne.ca

Co-authors: Gauthier, G. Université Sainte-Anne. Craik, S. Université Sainte-Anne.

Spatial genetic structuring of nests in waterfowl populations is possible because females return
to breed to their natal site. Our study sought to determine whether spatial genetic structuring
exists in a colony of Red-breasted Mergansers breeding on two barrier islands at
Kouchibouguac National Park, New Brunswick. We hypothesized that (1) females would be most
likely to nest near closely related females, (2) related females would be most likely to begin
nesting at about the same time, and (3) distance between nests would be smallest for those
nests initiated at about the same time. Hypotheses were assessed at two spatial scales: (a) island
level and (b) within distance intervals of 50 m. We genotyped 21 of 24 females that incubated a
nest at the site in 2015 and used a set of 4270 single nucleotide polymorphisms to calculate
pairwise kinship coefficients for all pairs of hens. Overall, two pairs of females represented a
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first-order relationship (sisters or mother-daughter), one pair represented a second-order
relationship, and two pairs represented a fourth-order relationship or more. We failed to find
support for island-level and fine-scale genetic structuring, and kinship coefficients were
unrelated to chronology of nesting. However, nesting was relatively synchronous among
females nesting in proximity on one island (50-100 m distance interval), and nesting on that
island generally began about one week earlier than the other island. These results suggest that
Red-breasted Mergansers rely on island-level landscape features rather than proximity of
nesting kin for deciding on where to nest.

Using EEG Alpha Oscillations and Microstate Dynamics to Chart Maturation and Functional Brain
Networks

Sierra Hedges, Mount Saint Vincent University, Biology

sierra.hedges@msvu.ca

Co-authors: van Noordt, S, Hedges, S, Mount Saint Vincent University

Electroencephalogram (EEG) microstates are spatially fixed patterns that reflect the activity of
endogenous functional brain networks. The oscillations of alpha rhythms have been proposed as
a mechanism for facilitating the dynamics shifts between EEG microstates through the inhibition
of cortical regions. Alpha frequency, alpha power and microstate features change with age and
are used to examine development. Although previous research has linked alpha oscillations to
certain EEG microstate features, and both alpha and microstates change across development,
there is limited research assessing whether developmental changes in alpha predict age-related
shifts in microstate dynamics. The current study will examine the relationship between peak
alpha frequency power and EEG microstate features, including duration, occurrence, and Global
Explained Variance (GEV), in a large sample of youth from childhood to mid-adolescence (n =
432). Documenting age-dependent changes in alpha power that predict EEG microstate features
can be used to inform models regarding typical and atypical maturation of brain networks
during this important developmental period.

Imaging Pathological Stomach Tissue Using Polarization-Sensitive Second Harmonic Generation
Microscopy

Hwanhee Jeon, Saint Mary's University, Biology

hwanhee.jeon@smu.ca

Co-authors: Tokarz, D. Saint Mary's University. Cisek, R. Saint Mary's University. Harvey, M. Saint
Mary's University.

Collagen is one of the main components in the extracellular matrix (ECM). The structure and
distribution of collagen undergoes changes during cell differentiation and cancer progression in
the tumour microenvironment. Hematoxylin and eosin (H&E) is a routine stain currently used in
cancer diagnosis that is limited in its sensitivity to structural abnormalities in collagen. Use of
H&E by pathologists is also susceptible to intra-and inter-observer variability since it is an
empirical stain highly dependent on the experience of the observer. Second Harmonic
Generation (SHG) imaging is a nonlinear optical microscopy technique that does not require
staining of tissue samples due to the emission of SHG signals from intrinsic collagen fibers in the

19



ECM. Using polarization-sensitive SHG microscopy, we imaged normal and pathological
stomach tissue samples which included well differentiated, moderately differentiated, and poorly
differentiated adenocarcinoma. For each sample image, polarization-sensitive SHG analysis was
performed to obtain p, a structural parameter associated with the degree of collagen disorder in
the ECM. Preliminary findings showed that the mean p value was significantly greater in
pathological stomach tissue than normal tissue, which indicates a higher degree of structural
disorder in cancerous collagen tissue. Preliminary findings also showed that there was a
significant increase in p for poorly differentiated adenocarcinoma compared to well
differentiated adenocarcinoma. These preliminary findings suggest that there is greater disorder
of collagen ultrastructure in the tumour microenvironment and that polarization-sensitive SHG
microscopy has potential diagnostic applications in characterizing varying degrees of
adenocarcinomas in the stomach.

Impacts of Pathogen Infection on the Winter Behaviour and Physiology of the Black-Legged
Tick, Ixodes scapularis

Mia Lauzon, Acadia University, Department of Biology

142187I@acadjau.ca

Co-authors: Easy, R. Acadia University. Ferguson, L. Acadia University

Since the early 1990s, the range of the black-legged tick (Ixodes scapularis) has expanded in
Canada, increasing the risk of tick-borne pathogen infection in humans (e.g. Lyme disease). One
factor that may contribute to the ability of I. scapularis to invade Canada is physiological and
behavioural changes caused by pathogens that help the ticks survive the Canadian winter.
Recent research indicates that I. scapularis infected with pathogens (e.g. the causative agent of
Lyme disease, Borrelia burgdorferi) can survive the winter season better than uninfected I.
scapularis. However, the mechanism through which this occurs is largely unknown. To determine
how pathogen infection alters I. scapularis behaviour and physiology in the winter, we are
comparing patterns of winter activity and gene expression between infected and uninfected |I.
scapularis. We maintained wild-caught, adult I. scapularis collected in Nova Scotia in an outdoor
enclosure for 5.5 weeks in November-December 2022, and monitored their activity using
TriKinetics Locomotor Activity Monitors (LAMs). After this period, we recorded tick survival and
preserved the ticks at -80°C for gene expression studies. We will test the ticks for four of the
most prevalent pathogens in the Atlantic provinces, including Borrelia burgdorferi; Anaplasma
phagocytophilum, Borrelia miyamotoi, and Babesia microti. We will also examine the expression
of three target genes in the ticks including: (1) a putative antifreeze glycoprotein (iafgp); (2)
glycerol-3-phosphate dehydrogenase (gpdh), and; (3) heat-shock protein 70 (hsp70). Overall,
this work will help to understand the drivers of range expansion and the future of tick-borne
diseases in Canada.
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The Effect of Forest Harvest Practices on Salamander Populations

Sara Leslie, Mount Allison University, Biology

seleslie@mta.ca

Co-authors: Edge, C. Natural Resources Canada - Canadian Forest Service. Riley, J. Mount Allison
University.

Eastern Red-backed Salamanders (Plethodon cinereus) are sensitive to environmental change
making them excellent indicators of biodiversity and ecosystem integrity of forested landscapes.
Salamander populations respond to environmental changes that arise from forest harvest. In
general, clear-cutting reduces canopy cover, raising soil temperature and lowering soil moisture,
which in turn lead to a reduction in salamander abundance. As the forest regenerates and the
herbaceous midstory develops, soil temperature drops and soil moisture increases, which leads
to an increase in the salamander population. The application of herbicide reduces the
herbaceous midstory during forest regeneration, potentially enhancing or extending the
environmental effects of canopy removal on salamander populations. | performed a field study
on Eastern Red-backed Salamanders within regenerating clear-cut forest plots of varying ages
that have and have not been treated with a glyphosate-based herbicide, as well as control
unharvested plots. In each plot, | sampled salamanders using area-constrained searches of 30
m2. For each salamander found, | visually assessed their health by documenting tail
regeneration and cuts/lesions, identifying the species, and recording the individual's age class,
weight, and length. The analysis is ongoing, but to date | found more Eastern Red-backed
salamanders in the clear-cut plots that received an herbicide application than in clear-cut plots
that did not receive an application. Results provide valuable insight into the health of harvested
forest ecosystems and how the most widely used herbicides in the world, glyphosate, may
impact them.

Understanding the Relationship Between Asp and Calmodulin at Spindle Poles.

Aynsley McDermott Mount Saint Vincent University, Biology

aynsley.mcdermott@gmail.com

Co-authors: Borgal, L. MSVU Biology Department.

Spindle formation is important for cell proliferation and accurate chromosome segregation.
Problems can lead to uncontrolled cell division. The Drosophila gene abnormal spindle (asp) is
important for focusing the spindle poles and disrupted gene expression results in altered cell
proliferation. For example, mutation of asp is a leading cause of microcephaly (small brains) and
over-expression is associated with various cancers. The regulation of the Asp protein is not
understood. Previous research in our lab has shown that calmodulin is an Asp interactor.
Calmodulin is a protein that is thought to regulate the ability of Asp to cross-link spindle
microtubules to ensure stabilization and pole focusing. The asp coding sequence contains a
binding motif for the phosphatase PP2A. When this binding site is mutated, the interaction
between Asp and calmodulin is interrupted. We want to know how this affects spindle
formation. We are performing 4D confocal imaging to observe spindle formation in Drosophila
melanogaster embryos and assess the colocalization of Calmodulin with two versions of GFP-
tagged Asp: a wildtype (AspWT) version and a PP2A binding mutant (AspLIE) version. Multi-
generational crosses were performed to investigate this relationship between Asp and
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Calmodulin in an asp CRISPR knockout background. Results will demonstrate whether PP2A-
mediated dephosphorylation of Asp is important for Calmodulin localization and function on the
spindle, allowing us to better understand the mechanism of spindle formation.

Expression Analysis of Duplicated Paralogues Encoding a Central Regulator of Extracellular
Matrix Remodeling at mRNA and Protein Levels in the Developing Zebrafish Embryo

Lauren McGrath, University of New Brunswick, Department of Biology

lauren.mcgrath@unb.ca

Co-authors: Crawford, Bryan D. University of New Brunswick.

Matrix metalloproteinases (MMPs) are primary effectors of extracellular matrix (ECM)
remodeling, and play fundamental roles in embryonic development, wound healing, and
innumerable disease processes. Matrix metalloproteinase-14 (Mmp14 in zebrafish) is a
membrane protein that plays a crucial role in regulating the activity of secreted MMPs by
removing their auto-inhibitory pro-domains, thereby activating their latent proteolytic activity.
Because of their rapid external development as transparent embryos and well-developed
genomic resources, zebrafish are an excellent model system for studying ECM remodeling and
MMP activity during development. Like many other genes in fish genomes, the zebrafish
genome includes duplicated paralogues of the mmp14 gene, raising the questions of whether
either or both duplicates are expressed during development, whether they are expressed in
distinct patterns, and whether their roles in activating the activities of other MMPs have
diverged. We used publicly available whole embryo and single cell RNAseq databases, in
combination with highly sensitive multiplexed hybridization chain reaction (HCR) and
immunofluorescence to investigate the expression of these Mmp14 paralogues during zebrafish
development. Intriguingly, mmp14b is more abundantly and widely expressed than mmp14a,
and with regions of overlap in structures undergoing active matrix remodeling. HCR results are
largely consistent with scRNAseq databases, but provide significant spatial resolution lost in the
process of single cell analysis, and none of the transcriptional analyses completely predict the
protein localization. Taken together, our data suggest that Mmp14 paralogues have undergone
some evolutionary sub-functionalization, and it is likely that both play distinct roles in regulating
ECM remodeling during development.

Anticamouflage: Do Plants Change Colour in the Autumn to Reveal their Pests?

Riley Mcinnis, University of Prince Edward Island, Department of Biology

rhmcinnis@upei.ca

Co-authors: Springer, S. and Penney, H., University of Prince Edward Island.

Everyone knows that plants change colour in Autumn, but no one knows why. Are the colour
changes of Autumn leaves an adaptation? If so, how exactly does changing colour increase plant
fitness? | will describe a model of one possible explanation - that autumn colours are
anticamouflage, and plants change colour to make their pests easy for predators to see. The
model uses empirical reflectance data to quantify the colour differences between summer leaves
and pests. These slight differences make pests visible, so predators should evolve to see them.
The model evolves the sensitivity of a predator visual system to optimize their ability to see
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plant-pest colour differences in summer. Once predators are optimized to see pests on a
summer background, the plants engage their anticamouflage, shifting their leaf colours to make
pests conspicuous. The model evaluates pest visibility on different colour backgrounds,
modelling the range of possible leaf colours by varying the relative abundance of natural plant
pigments. If autumn leaf pigments evolved as anticamouflage, then the shifts in relative pigment
abundance that cause pests to be most conspicuous should look like fall colours.

Fine-Scale Spatial Distribution of Northern Bottlenose whale (Hyperoodon ampullatus) Calves
on the Scotian Shelf Between 1988 and 2021.

Kathleen McVittee Dalhousie University, Department of Biology

Kathleen.McVittie@dal.ca

Co-authors: Walmsley, S. Dalhousie University, Whitehead, H. Dalhousie University

The ocean provides ample habitat for whale mother-calf pairs to utilize. While healthy offspring
are essential for population growth, they require a sizeable energetic expenditure from the
mother. In moving to nursery areas, mothers might reduce their energetic expenditure when
birthing and raising offspring. Beaked whales are among the least studied mammal group due
to elusive behaviour patterns. The Endangered Northern Bottlenose whale (Hyperoodon
ampullatus), however, displays permanent site fidelity off the coast of eastern Nova Scotia on
the Scotian Shelf, allowing for consistent data collection. Data from 22 field seasons was used to
explore whether the presence of calves in ephemeral groups of Northern Bottlenose whales
influences space-use at two scales: across three submarine canyons and within the largest
canyon known as the Gully. Results from generalized linear mixed models found calf sightings
were highest in the Gully, while Shortland had more sightings where calves were not identified.
Kernel density analysis revealed significant overlap between groups with and without calves;
however, groups with calves appeared to prefer shallower areas of the Gully. These results
suggest calf sightings displayed canyon preference across the Scotian Shelf and are found in
spatially disparate areas within their preferred canyon. Much information about Northern
Bottlenose whale calf biology and why they utilize specific habitats remains unknown, however,
augmenting our knowledge of calves’ spatial patterns aids in their protection by establishing
where they are found and adds important ecological information to the literature.

Microbe-Derived Inhibition of White-Nose Syndrome in Hibernating North American Bats
Mayara Mejri, Saint Mary's University, Biology Department

mayara.mejri@smu.ca

Co-authors: Sit, C. Saint Mary's University

Pseudogymnoascus destructans (P. destructans) is the causative agent for White-nose Syndrome
in North American bats. This disease has caused large-scale mortality in bat populations present
in 25 US states and 5 Canadian provinces. White-nose Syndrome is associated with a decrease in
fat reserves and substantial loss in water and electrolytes. This disturbance in normal
metabolism leads to frequent arousal periods during hibernation. While fighting against the
disease, exhaustion of compensatory mechanisms leads to mortality. Probiotics and microbe-
derived treatments are the likely solutions for managing White-nose Syndrome since
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introducing foreign antifungals can affect an already sensitive cave environment. This study
examines the inhibitory effect of one Penicillium spp. isolate on P. destructans. Sanger
sequencing using ITS1 through 4 primers and NCBI-BLAST will confirm the identity of the
Penicillium spp. Using pairwise testing plates, the fungus has been shown to inhibit the growth
of P. destructans over two weeks. The growth curve of the isolate was tracked by measuring the
dry mass and the absorbance of different liquid cultures over 10 days. The cell-free liquid culture
was added to fresh media to make up plates that were subsequently inoculated with 2.
destructans. These plates had no growth which shows the presence of the Penicillium spp.
isolate is not crucial to the inhibition and indicates that the isolate probably secretes an
inhibitory compound. Plates inoculated with the isolate were extracted with solvents of different
polarities and then analyzed using a quadrupole time-of-flight mass spectrometer to determine
the mass of the inhibitory compound.

A Spatiotemporal Analysis of the Causative Agent of White-Nose Syndrome and Intestinal
Macroparasites Based on DNA from Nova Scotia Bat Guano

Taryn Muldoon, Acadia University, Department of Biology

153979m@acadiau.ca

Co-authors: Muldoon, T. Acadia University. Phinney, L. Mersey Tobeatic Research Institute.
Stewart D. Acadia University. Shutler D. Acadia University.

Invasive species can have devastating effects on native wildlife. In 2006, Pseudogymnoascus
destructans (Pd), causative agent of white-nose syndrome (WNS), was introduced from Europe
to immunologically naive bats in a New York hibernaculum. Pd has since spread across North
America, causing extensive mortalities in multiple bat species. In Nova Scotia, Pd has caused a
>90% decline in Myotis lucifugus, historically the most abundant species in the province.
Whereas Pd principally infects bats during hibernation, Pd carried to summer roosting sites
could assist spread of the pathogen. Bat guano may provide a substrate for tracking Pd at these
summer roost sites and reveal how this relates to spread and exposure. Pd has not yet been
formally detected in every county in Nova Scotia. However, because declines are province-wide,
this is highly likely. Additionally, little is known about bat intestinal parasites in Nova Scotia, and
most endoparasite data on bats have been based on dissections. There are also no studies on
associations between bat endoparasite communities and WNS. This study quantified the
spatiotemporal distribution of Pd in Nova Scotia summer maternity roosts using genetic testing
of guano samples; Pd was recorded for the first time in three Nova Scotia counties. This study is
also testing three newly designed primers on DNA extracted from bat guano to trial molecular
identification of endoparasite diversity in Nova Scotia.

The Effects of Atlantic Puffin (Fratercula arctica) and Leach's Storm Petrel (Oceanodroma
leucorhoa) on Plant Species Richness and Composition

Jenna Scott, Memorial University of Newfoundland, Biology

jescott@mun.ca

Seabirds have been known to have a large impact on their surrounding landscape, especially in
terms of the terrestrial soil and plants where seabird colonies reside. Through processes such as

24



burrowing, trampling, or deposition of guano, seabirds can increase soil nutrients like nitrogen.
These seabird processes can have potential impacts on plant species richness and composition
within seabird habitat. In some instances, seabird effects can cause shifts in plant communities
from dominance of slow-growing woody plants to a landscape filled with more fast-growing
graminoid species. It is unclear, however, if different seabird species have different impacts on
their landscape via differences in species behaviour and physiology. | conducted a field study on
Great Island in Witless Bay on the island of Newfoundland to test if Atlantic puffin (Fratercula
arctica) and Leach’s storm petrel (Oceanodroma leucorhoa) impact terrestrial plant communities
differently. | established 4 plots in puffin-dominated sites and 10 plots in petrel-dominated sites
and measured plant species richness and composition at each site. | hypothesize that storm
petrels will be associated with plant communities that are more diverse and species-rich relative
to puffins. Preliminary analyses suggest evidence in support of my hypothesis, as there were
more trees and vegetation observed in petrel-dominated sites than at puffin-dominated sites.
This study contributes to our understanding of how different seabird species impact their
environments.

The Acquisition of Symbiotic Green Algae in the Egg Masses of the Spotted Salamander

Max Spiess, St. Francis Xavier University, Biology

x2019aqi@stfx.ca

The unicellular green alga Oophila amblystomatis forms a mutualistic symbiosis with embryos in
the egg masses of the spotted salamander Ambystoma maculatum. There is indirect evidence
that O. amblystomatis enters egg masses from the surrounding pond water, but an
endosymbiotic interaction in which cells of O. amblystomatis invade tissues and cells of embryos
has raised the possibility of intergenerational transmission of algae. To obtain direct evidence
for horizontal transmission, female salamanders were induced to oviposit in isolated chambers
containing autoclaved pond water to which a wildtype (WT) or a green fluorescent protein (GFP)
transformed strain of O. amblystomatis was added. Chambers containing normal and autoclaved
pond water served as positive and negative controls, respectively, for algal invasion. A growth
experiment was performed to verify the viability of algal strains in autoclaved pond water. Egg
masses laid in normal pond water all accumulated algae, whereas only a few egg capsules in one
egg mass laid in autoclaved water accumulated algae. By contrast, although WT and GFP strains
were viable in treatment conditions, no invasion of these strains into egg masses was observed,
either by visual inspection or with a diagnostic PCR test. When these same strains were
recombined with isolated embryos, the endosymbiotic interaction was observed. These results
confirm that horizontal transmission is the dominant mode and vertical transmission is either
rare or absent. The reason why neither purified strains invaded egg masses is intriguing and
remains the subject of future work.
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Hijacking of a Conserved Inducible Promoter by a Newly-Evolved Primate Long Noncoding
RNA

Shelby Squires, University of Prince Edward Island, Department of Biology

sjsquires@upel.ca

Co-authors: Smith, BS., Band, VS., Campbell, £J, Ross, PJ, University of Prince Edward Island
Cyclic AMP is synthesized in response to hormones and neurotransmitters and drives adaptive
cellular processes like memory formation. LINC00473 is a newly evolved, primate-specific long
noncoding RNA that is induced by cyclic AMP. The nearest neighbouring gene of LINC00473 is
PDE10A, which is a negative regulator of cyclic AMP, and it is currently unknown if any
functional interplay exists between these two genes. Here, we use molecular and cellular
approaches in human and mouse cells to explore the role of LINC0O0473 in regulating PDE10A.
We previously showed that in humans, LINC00473 is induced by cyclic AMP and PDE10A is not.
Conversely, | found that Pde10a is activated by cyclic AMP in mouse cells, which lack the
LINC00473 gene. | also found that the LINC0O0473 promoter (the DNA sequence that regulates
its activity) is conserved in mice, where it may instead regulate Pde10a. These findings suggest
that the newly evolved primate LINC00473 gene has hijacked the cyclic AMP inducible promoter
once belonging to Pde10a, thereby dissociating PDE10A expression from cyclic AMP signaling.
To test this hypothesis, | am using CRISPR activation technology to test sufficiency of this
promoter to regulate Pde10a expression in mouse cells. | am also using CRISRP gene editing to
test the necessity of the promoter for driving cyclic AMP-inducibility of mouse Pde10a.
Together, these experiments will test the roles of a newly evolved primate-specific long
noncoding RNA in contributing to species-specific cyclic AMP regulation.

Quantifying the Morphology of Tracheal Cartilage and the Flexibility of the Neck of Chicken
Embryos.

Langston Tench, Mount Saint Vincent University, Biology Department
Langston.Tench@msvu.ca

Co-authors: Franz-Odendaal, T. Mount Saint Vincent University, Research Nova Scotia, Lung
Association of Nova Scotia, NSERC

Tracheal cartilage is a series of evenly spaced cartilaginous rings that run down the length of the
tracheal tube. Its function is to maintain the structural integrity of the trachea, the breathing
tube of vertebrates. The purpose of this research was, 1) To understand the spatial and temporal
expression of a gene present in tracheal cartilage morphology, with an emphasis on early
development. 2) To measure the necks flexibility during a specific period of chicken embryonic
development. For objective 1, In-situ hybridization was conducted to detect the presence of
BMP2. Results show expression of BMP2 detected in distinct rings throughout the entire length
of the trachea at E11, however the expression was weaker at E10. At E9, distinct rings of
expression were obscure; and although BMP2 expression was detected at E8, rings were
completely absent. For objective 2, measurements were taken with an ocular micrometer before
and after the neck was severed in chicken embryos at two stages of development, E10 and E8.
Results show a 18.75% increase in flexibility over 2 days of development (n=9). In conclusion,
this experiment furthered the understanding of chicken ontogeny by creating a starting point
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for BMP2's involvement in tracheal cartilage development, while also concluding that flexibility
increases in the neck as chicken embryos progress through development.

HSP70 and HSP90 mRNA Expression in Danio rerio Brain Following Exposure to Ammonia

and Hypoxia

Bridget Ward, St Francis Xavier University, Biology

x2079awz@sttx.ca

Co-authors: Rodela, T. St. Francis Xavier University.

The zebrafish (Danio rerio) lives in a habitat that is prone to eutrophication, and it has a high
tolerance to both high environmental ammonia (HEA) and hypoxic conditions. It is possible that
this tolerance stems from a common mechanism to deal with the physiological consequences of
both stressors. Heat shock proteins (HSPs) are chaperone proteins that guide the folding of
other proteins during times of cellular stress. HSP70 is expressed inductively only in times of
cellular stress and HSP90 is always expressed consistently to maintain protein function. It is
hypothesized that the upregulation of genes HSP70 and HSP90 are responsible for the tolerance
to HEA and hypoxia. To test this, fish were subjected to either hypoxia, HEA, combined
treatment, or normal water parameters (control) and brain tissue was collected at time points 0,
2,4, 8,24, and 72 hours during exposure for quantitative PCR analysis of gene expression.
Within time points, there was a significant difference in HSP gene expression between
treatments at the 8-hour time point, suggesting a temporary upregulation in heat shock protein
expression for HSP70 and HSP90 to deal with the effects of the stressors. The increase in HSP90
gene expression may have also captured an inductive HSP90 isoform (HSP90a) that is
differentially expressed in times of environmental stress. Follow up experiments will examine
pharmacological inhibition of HSP70 and HSP90 to observe effects on time to loss of
equilibrium, and other behavioural measures of stress.
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Is HSP70 Upregulated in Freeze-Tolerant Crickets?

Victoria Adams, St. Francis Xavier University, Biology

x2020gkw@stfx.ca

Co-authors: Toxopeus, J. St. Francis Xavier University.

Heat shock proteins (HSPs) can be upregulated in association with cold stress, likely functioning
as a molecular chaperone protein that helps refold damaged proteins. The spring field cricket,
Gryllus veletis, becomes freeze-tolerant during the fall season, and is a good laboratory model
system to study the natural mechanisms underlying freeze tolerance. During exposure to fall-like
conditions (acclimation) in the lab, G. veletis decreases or increases expression of many different
genes that may contribute to freeze tolerance in its fat body tissue. However, the expression of
Heat shock protein 70 (HSP70) in multiple tissues has not been characterized, limiting our
understanding of its role in freeze tolerance. | used gPCR to measure relative mRNA abundance
of HSP70 in three tissues from freeze-tolerant and freeze-intolerant G. veletis. Surprisingly, the
HSP70 gene was not differentially expressed at the mRNA level in any of these tissues. Further
research is required to determine whether HSP70 is important for freeze tolerance in crickets.

Bacteria with Nitrogen-Fixing Potential Associated with Ectomycorrhizae and Surrounding
Sphagnum Moss

Samantha Beaton, Mount Saint Vincent University, Dept of Biology
samantha.beaton1@msvu.ca

Co-authors: LeFait B. Kernaghan, G. Mount Saint Vincent University.

Ectomycorrhizae (ECM) is a symbiosis between woody plants and certain fungi in which plants
provide carbohydrate resources to fungi in return for improved water and nutrient access.
However, nitrogen is limited, and fungal hyphae must expend energy in search of nitrogen
sources in the soil. Nitrogen-fixing bacteria (diazotrophs) enzymatically convert atmospheric
nitrogen into ammonium, a form usable by both plants and fungi. Non-nodulating nitrogen-
fixing bacteria may be associated with ECM due to the production of root and fungal exudates.
ECM with closely associated diazotrophs would have direct nutrient access to the fixed
ammonium and wouldn’t have to expend energy searching for nitrogen. If this is the case, it will
expand our understanding of the importance of ECM in plant nutrient uptake. This project
assessed the presence of the potential diazotrophs associated with the ECM of alder, larch, and
white pine in comparison with their surrounding substrate (sphagnum moss). The ECM and
moss samples were either surface sterilized or washed in sterile water and bacteria were cultured
on nitrogen-free media. The resulting bacterial colonies were identified by 16S DNA sequencing.
Current results show similar communities of potential diazotrophs between the ECM and moss
of white pine and larch, and a different community associated with the ECM and moss of alder.
This would indicate that the tree species influence the associated bacterial communities more
than the microhabitat (ECM or moss).
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Developing a Localized Surface Plasmon Aptasensor For The Early Detection of Acute
Myocardial Infarction

Makatendeka Biton, Saint Mary's University, Biology department

makatendeka.biton@smu.ca

Co-authors: Brosseau, C. Saint Mary's University.

During acute myocardial infarction (AMI) the coronary artery is blocked causing irreversible
death of the myocardial wall leading to heart failure. Current clinical methods lack the sensitivity
and time efficiency needed to effectively diagnose AMI events. Aptamer-based sensors
(aptasensors) have been investigated as a potential rapid diagnostic technique for AMI. Cardiac
troponin | (cTnl) is one of the protein biomarkers released into the bloodstream when an AMI
event occurs. This thesis research explores localized surface plasmon resonance (LSPR) sensors
for cTnl detection using aptamers. LSPR-based sensors are rapid, easy to use and highly
sensitive to the dielectric environment on the surface of noble metal nano-structures and as
such can be used to quantitatively determine the presence of the target analyte. The objective of
this thesis was to build a plasmonically active aptasensor specific to cTnl using an LSPR sensor
and a cTnl-specific aptamer. A glass cover slip was used as the substrate upon which silver
nano-structures were assembled in a single layer using an optimized film over nanosphere
(FON) method. The aptamer was allowed to adhere to this surface and thiol molecules were
used to backfill the surface gaps to reduce non-specific binding to avoid false positives. The
aptasensor was then tested to determine its ability to detect the presence of a standard cTnl
sample. Delamination of the silver film on the substrate which destroys the plasmonic
functionality of the sensor was found to be a significant issue.

Body and Tentacle Movement Patterns of Lymnaea stagnalis in Different Environmental
Conditions

Makayla Butorac, St. Francis Xavier University, Biology

x20719bgk@sttx.ca

Aquatic-odour based navigation is important for aquatic organisms as it allows them to locate
distant odour sources, including food, predators and potential mates. To locate such odour
sources, animals respond to two main navigational cues: flow directions and chemical
concentrations. Depending on the environment, the fluid dynamics of water can greatly
influence the dispersal of chemicals and thus, it can impact how animals find odour sources.
Previous research has suggested that animals which inhabit multiple flow environments may
have different navigational strategies for different environments. Evidence for or against the
different navigational strategies can be gathered by analyzing the movement patterns of the
animals. Lymnaea stagnalis is naturally found in varying flow conditions and is known to detect
and respond to both flow and chemical cues. The goal of our research was to observe body and
tentacle movement patterns of the gastropod, L. stagnalis, with or without food odour in both
laminar (slow and smooth) and turbulent (fast and mixed) flow conditions. The snails’
movements were tracked and behaviours were categorized using an ethogram. Our results
suggest that in certain conditions L. stagnalis may navigate following chemical cues and in other
conditions the snails may follow a combination of flow and chemical cues.
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Improved Inference and Analysis of the Fungal DNA Component Within the Microbial
Metagenome of Pediatric Oncology Patients

Ashley Chiasson, Dalhousie University, Department of Biology

as836321@dal.ca

Co-authors: Bielawski, J (Supervisor). Dalhousie University.

The human gut microbiome is composed of bacteria, archaea, eukaryotes, and viruses. A healthy
gut microbiome is important for several processes, including metabolic functions and in
regulating the immune system. The bacterial community and the effects of antibiotics on the
microbiome have been studied in depth, however there is far less known about the fungal
community and the effects of antifungal compounds. Understanding the fungal community
within immune-compromised patients is critical, as fungal infections can be life-threatening in
these patients. In addition, this population is subjected to frequent and repeated use of
antifungals, which are known to impact the microbiome, and seem to increase the chances of
secondary infection by other opportunistic pathogens. The greatest limitation to addressing this
problem is the inability to identify and analyze fungal gene sequences within a patient'’s
microbiome, largely because the reference genetic databases are less well-developed for fungal
microbes. The data used in this study include 147 stool samples collected from 101 pediatric
patients being treated for acute lymphoblastic leukemia (ALL) at the IWK Health Centre, and
were sequenced and processed in previous studies. To improve the classification of fungal DNA
sequences within these data, analyses will be run using new DNA sequence classification
software (Kraken?2) to assign taxonomic labels to the metagenomic DNA sequences. The output
of this will be analyzed with the goal of identifying sequences of fungal origin and improving
the ability to make inferences about the fungal component of these patient microbiomes.

Uncovering Bacterial Interactions Within Dinoflagellates Culture Using Genomics

MinSang Cho, Dalhousie University, Department of Biochemistry and Molecular Biology
mn680773@dal.ca

Oxyrrhis marina is a popular model organism for dinoflagellates. However, studies of bacterial
interactions of O. marina, or that of protists in general, have been lacking. In this study, two
bacteria Alcanivorax and Maritalea were isolated from O. marina culture. They seem to be
symbiotic where Maritalea is dependent on Alcanivorax for growth. The purpose of the study is
to sequence their genome to identify species, annotate genes, and potentially reveal their
metabolic relationships. The annotated genomes for Alcanivorax and Maritalea will be presented
as a poster.
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The Histology of Endochondral Ossification in Larval Zebrafish Tails

Nicole Daley, Saint Mary's University; Biology

daley n@ymail.com

Co-authors: Franz-Odendaal, T. Mount Saint Vincent University

Endochondral ossification is a bone developing process in which a cartilaginous template gets
replaced by bone. Zebrafish, Danio rerio, are teleost fish that undergo this process in their tail
bones, specifically within the hypurals and parhypural. The morphological changes in the cells of
the hypurals and parhypural have not been recorded so the aim of this study is to investigate
these changes taking a histological approach. While the timings of changes from cartilage to
bone has been recorded to occur from 4 mm to 6 mm (both in standard length), the changes
within the hypurals and parhypural have not. To determine the morphological changes Hall
Brunt's Quadruple staining was used to stain the bone and cartilage within zebrafish sized 4 - 9
mm standard length. Changes within the chondrocytes and osteocytes were measured.
Preliminary results have determined that at 4 mm, zebrafish do not have any bone present and
are still developing the cartilaginous template for the hypurals as evidenced by the lack of
ossification, whereas by 9mm SL ossification is well underway. This research will contribute to
our understanding of the endochondral ossification process, which is the most common type of
ossification in vertebrates, and will shed light on this process in a common model organism, the
zebrafish.

Examination of Diurnal Activity Patterns, Social Behavior, Enclosure Use, and Impact of Visitor
Density in Four Species of Penguins in Captivity

Julie Ann Francois, Cape Breton University

cbul9ick@cbu.ca

Co-authors: Julie Anne Francois. Bharvad, J. Fernandes, M. MacDonald, C. MacDonald, M.
Macdonald-Campbell, S. MacEachern, E. Pynn, V. Glassey, B. White, K. Cape Breton

University

Modern zoos design enclosures that mimic wild habitats with the goal of encouraging natural
behaviours and enhancing animal welfare. Behavioural assessments of animals within these
enclosures are needed to ensure this goal is achieved. Our research objective was to assess
diurnal behaviour, social interactions, enclosure usage, and the impact of visitors on penguins
housed at the Kansas City Zoo. We did scan and focal sampling of 74 penguins from four
different species using live and archived webcam video. Behavioral activity differed significantly
(p<0.05) among the four species and over time with Gentoo (Pygoscelis papua) being the least
active, and behavioural inactivity peaking at night for all species. Patterns of habitat use within
the enclosure also varied significantly among species, with King (Aptenodytes patagonicus) and
Chinstrap penguins (Pygoscelis antarcticus) almost entirely restricted to concrete platforms and
Kings spending less time in pools than other species. Gentoo and Macaroni penguins (£udyptes
chrysolophus) used the greatest range of habitats within the enclosure. High frequencies of
social behaviours were also observed among Gentoos while Macaroni penguins engaged in
significant amounts of agonistic behaviour towards other species. Visitor density impacted
behaviour with penguins increasing their time in the pool closest to observation windows when
visitor density was high. This suggests that visitors represent a source of enrichment. In the wild,
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penguins spend up to 75% of their time swimming. Future research should investigate the
addition of enrichment and design features that could increase swimming activity in captive
penguins at the Kansas City Zoo.

Investigating the Relationship Between CDK1 and Asp in Mediating Transit Amplification of
Stem Cell Progeny in the Drosophila Germline

Hope Gorveatte, Mount Saint Vincent University, Biology Department
hope.gorveatte@msvu.ca

Co-authors: Borgal, L. Mount Saint Vincent University

The abnormal spindle gene (asp) in Drosophila melanogaster (common fruit fly) is a gene that
codes for the Abnormal spindle (Asp) protein, which is required for proper microtubule
organization during mitotic spindle formation. The human orthologue of Drosophila asp is the
abnormal spindle microcephaly-associated (ASPM) gene which is associated with stem cell
proliferation. ASPM has been implicated in microcephaly and cancers in humans. Cyclin-
dependent kinase 1 (CDK1) is a protein kinase that belongs to the family of CDK's, and plays a
major role in the cell cycle. The research question that this project will be addressing is does a
point mutation of a CDK1 phosphorylation motif on the Asp protein disrupt spermatogonial cyst
formation and development in the testes of Drosophila Melanogaster? Drosophila testes are
used as a model system to study stem cell proliferation, including mechanisms underlying
asymmetric stem cell division and transit amplifications. Our previous research, showed that a
CDK1 mutant of asp results in 20% male sterility. We are interested in whether this phenotype is
due to problems with stem cell transit amplification. Current work was done using Discs-large
antibodies to stain the periphery of the stem cell cysts and Bag-of-Marbles antibodies to stain
the 2 to 8 cell cysts in transit amplification in both wild type and mutant fly lines, and tissues
were imaged using confocal microscopy. These results can help understand how Asp regulation
contributes spindle formation and stem cell proliferation.

The Microarchitecture of Harp Seal Bacula

Shreya Hande, Memorial University of Newfoundland, Department of Biology

sshande@mun.ca

Co-authors: Andronowski, JM. Memorial University of Newfoundland. Miller, EH. Memorial
University of Newfoundland.

The baculum is a heterotopic penile bone found in various mammals. It develops throughout life
and is extremely morphologically diverse across species, influenced by sexual selection. In harp
seals (Pagophilus groeniandicus), the morphology of the baculum is more variable than that of
mechanically constrained bones unaffected by sexual selection (e.g., humeri). Bones adapt to
their mechanical environment through remodeling processes, which shape bone microstructure
over time in response to stressors. To address an existing knowledge gap, this study: 1)
investigates the microarchitecture of harp seal bacula compared to a long bone from the same
animal (e.g., humerus), and 2) describes the micromorphology of bone’s cellular network and
vascular pores of bacula and humeri in animals across a known age series (n = 15, age range = 1
- 35y). To facilitate imaging experiments, bone cores were obtained from the midshaft and
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proximal regions of all bacula, and midshaft humeri. Cores were imaged using synchrotron
micro-Computed Tomography (SR-uCT), representing the first study of bacular microstructure at
the high-resolution synchrotron level. The SR-uCT image stacks were reconstructed in 3D and
segmented using a novel workflow employing deep-learning models. Trained models were used
to segment image stacks based on a limited manually segmented ‘ground-truth’ dataset.
Laboratory micro-Computed Tomography (UCT) will further be utilized to analyse trabecular
bone and geometric cross-sectional parameters of harp seal bacula non-destructively. This novel
research will shed light on the microarchitecture of the baculum in harp seals to gain insights
into its developmental trajectory, mechanical properties and functions.

Offspring Provisioning Rates in an Urban Passerine: Do they Change with Parental Age?

Sasha MacArthur, Saint Mary's University

sasha.macarthur@smu.ca

Co-authors: Barber, C. Saint Mary's University

Studies have shown that provisioning offspring is one of the most demanding of parental
activities in terms of both time and energy. Older parents have been shown to be better
providers to their offspring, likely through experience gained over time. European Starlings
(Sturnus vulgaris) are a socially monogamous yet facultatively polygynous songbird species.
They exhibit biparental care in which both parents incubate the eggs and provision the
offspring. Adults return to the study site to breed every year, and so it is possible to examine the
relationship between offspring provisioning rates and parental age in this species. They have
hackle (throat) feathers whose iridescent length allows classification of adults into one of two
age groups 1) second year (SY; first-time breeders), or 2) after second year (ASY). The objective
of my study was to examine offspring provisioning rates by both males and females who have
been observed over at least two years. | predicted that parents would increase their offspring
provisioning rates as they got older. To test this prediction, | examined offspring provisioning
rates and ages of 47 males and 75 females who were observed over at least two years between
2007 and 2022. Results will be discussed.

The Effects of Liming on Litter Decomposition in Freshwater Streams and Ponds

Thomas Maclellan, St. Francis Xavier University, Biology

x2079aol@sttx.ca

Co-authors: Taylor, B. St Francis Xavier University

Liming catchments of headwater streams has been shown to be effective at counteracting
stream acidification from acid rain. We observed leaf litter decomposition rates to evaluate
whether liming led to changes in ecosystem function. For this experiment, powdered limestone
was dropped by helicopter over ~30% of the catchment area of the study stream to elevate the
pH of the headwater streams and ponds. We measured decomposition and pH in tributaries of
Barren Brook in Guysborough County, where powdered limestone was dropped. We chose two
pond sites and two stream sites, a control and treatment for each. Leaf litter samples (2g) were
placed in flexible mesh bags and put in the water at each site. They were retrieved, dried, and
weighed after 30 mins and 2, 4, and 6 wks. The litter bags were used to compare the
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decomposition rates of air-dried Red Maple (Acer rubrum) in limed catchments, to control sites
nearby. The annual mean pH increased by 0.67 units in streams and 0.38 units in ponds the year
after liming. Liming had no significant effect on decomposition rates in streams. However, in
ponds, decomposition was significantly faster (p < 0.05) in the site treated with lime. Hence
liming does combat the acidification of streams and ponds while aiding in litter decomposition
in ponds.

The Paradox of Black Ash: Environmentally Variable Yet Rare

Peter MacGregor, St. Francis Xavier University, Biology

x2079ccb@sttx.ca

Co-authors: Garbary, J. Saint Francis Xavier University.

Black Ash (Fraxinus nigra) is a deciduous tree whose range in Canada extends from Manitoba to
Newfoundland and south to West Virginia. Black Ash occurs in flooded areas with rich,
calcareous soils. In Nova Scotia it is in the Eastern end of its range and is endangered. This may
be because there is a lack of suitable Black Ash habitat in the province but the reason for its
rarity is unknown. The goal of my research was to enhance understanding of Black Ash ecology
in Nova Scotia and explain why Black Ash is rare. | compared Black Ash with its common relative,
White Ash. | tested three hypotheses to explain the rarity of Black Ash: (1) Black Ash requires
more light than White Ash, (2) Black Ash is better suited for flooding survival, and (3) Black Ash
architecture is different from White Ash and has adaptations to explain its rarity and habitat
preferences. In testing these hypotheses, | found that areas of high Black Ash abundance receive
greater light intensity than areas of high White Ash abundance. | also found that Black Ash is
found in areas with greater flooding stress. Finally, | found that Black Ash has a wider range of
phenotypes relative to White Ash. | speculate that the key difference between Black Ash and
White Ash that is leading to the rarity of Black Ash is its shade intolerance.

Investigating the Effect of Hybridization on Killifish Metabolic Rate

Kelly Macinnis, St. Mary's University, Department of Biology

kellymacinnis2@gmail.com

Interspecific hybridization is the mating and subsequent reproduction of two closely related
species to produce offspring with blended genomes. This phenomenon is common in nature
and can be an important source of genetic variation. One possible outcome of hybridization is
the production of asexual clones, which occurs in hybrids of Banded Killifish (Fundulus
diaphanus) @ x Common Killifish (£ heteroclitus) 3, producing all-female clonal lineages. To
study the physiological capacity of these Killifish hybrids compared to their parental species, we
measured the resting metabolic rates (RMR) and maximal metabolic rates (MMR) of the three
species and determined their aerobic scope (difference between RMR and MMR). We predicted
that the hybrids would have an aerobic scope above that of £ diaphanus @ but below that of £,
heteroclitus 3. The metabolic rates of Killifish caught from Porter’s Lake, Nova Scotia were
measured in the fall of 2022 using two Loligo swim tunnel respirometers, which measured [02]
in the tunnel over time. RMR was measured after fish were allowed a 30 minute acclimation
period in a dark environment, whereas MMR was measured after fish were swam to exhaustion
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using the chase method. Preliminary RMR data suggests that these Killifish hybrids may have a
lower aerobic scope compared to both parental species; however, further data analysis and
genotyping to confirm species identity must be conducted to verify.

An Assessment of Inner Bay of Fundy Atlantic Salmon (Sa/mo salar) Spawning Success in Fundy
National Park

Jack Nason, University of New Brunswick Biology

Jnason3@unb.ca

Co-authors: Samways, K. University of New Brunswick. Pavey, S. University of New Brunswick.
Many strategies have been implemented in the effort of restoring Atlantic salmon (Sa/mo salar)
populations around the world. One such restoration strategy, implemented by the Fundy
Salmon Recovery project, involves the extraction of endangered inner Bay of Fundy salmon
smolts from their natal rivers. Many of these smolts are then reared in sea cages at the world's
first marine conservation site. The remaining smolts are taken to a freshwater facility to be
reared. Upon maturity, these salmon are all returned to their natal rivers as adults. This release
may be done by hand, by carrying the salmon to the water, or by carefully lowering them into
pools using a helicopter. In my thesis study, | aim to determine whether these differences in
rearing and release strategies led to significant changes in offspring production in the adults of
two Fundy National Park rivers. Single nucleotide polymorphisms (SNPs) at 185 loci were used
to match parents with the next year's offspring using Colony, a parentage analysis software.
Using a fixed effects linear model, | found that there was no significant effect on offspring
production caused by release strategy in both rivers. On the Point Wolfe River, rearing strategy
was found to cause a significant effect on offspring production — with marine-reared adults out-
performing freshwater reared adults. This suggests that the marine-rearing strategy,
implemented by the Fundy Salmon Recovery project, out-performs the more traditional
freshwater rearing strategy in terms of releasing high-fitness adult Atlantic salmon.

Developing a Yeast Based Assay to Study Plant Transport Proteins

Daniel Plamondon, Saint Mary's University Department of Biology

Daniel.Plamondon@smu.ca

Co-authors: Chiasson, D. Saint Mary's University

Legume plants, such as peas and beans, are able to form a symbiotic relationship with a group
of soil bacteria known collectively as rhizobia. The plant houses the bacteria in a membrane,
called the symbiosome membrane (SM), located within structures on its roots known as nodules.
In this relationship, rhizobia convert atmospheric nitrogen into a form that is usable by the plant,
in a process known as nitrogen fixation, and exchange it with the plant for all of the nutrients
needed to sustain its own growth and continue to fix nitrogen. The plant makes transport
proteins destined for the SM that are responsible for moving nutrients, such as zinc (Zn2+),
potassium (K+) and fixed nitrogen, to and from the Rhizobia. The transport of these nutrients is
crucial for the success of the symbiosis, but the genes responsible for these transporters are
largely unknown, notably in the model legume Lotus japonicus. To identify these genes, we have
developed an assay using yeast (Saccharomyces cerevisiae) mutants lacking Zn2+ and K+
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transporter genes in order to screen for unknown L. japonicus SM genes. Genes responsible for
Zn2+ and K+ transporters with similar functions from the model plant Arabidopsis thaliana were
provided to yeast mutants on plasmids, and the recovery of the mutants’ growth under test
conditions was assessed. Because yeast were found to be capable of expressing plant
transporter genes, this assay can now be used to identify unknown SM transporter genes in L.
Japonicus.

The Acute and Chronic Effects of Chemotherapy Treatment on Prefrontal Cortex Neurons

Jacob Power, Memorial University, Biology

Jjacobp@mun.ca

Co-authors: Riwa, D. Memorial University of Newfoundland. Shahwan, M. Memorial University of
Newfoundland. Hirasawa, M. Memorial University of Newfoundland

Cancer is the leading cause of death in Canada; however, the number of cancer survivors has
significantly increased due to screening efforts and advanced treatment options such as
chemotherapy. Despite its effectiveness, chemotherapy has been shown to cause short and
long-term side effects, including chemotherapy-induced cognitive impairments, or, chemobrain.
Chemobrain is characterized by impaired memory, attention, and learning ability thus adversely
affecting patient and survivor quality of life. 5-fluorouracil (5FU) is a fundamental component of
first-line chemotherapy for various cancers and is known to induce chemobrain. The
hippocampus and medial prefrontal cortex (mPFC) are important brain areas that work in
conjunction to consolidate and retrieve memories, deficits of which are characteristics of
chemobrain. However, whether there is a functional and morphological change to mPFC
neurons after 5FU treatment remains unknown. Here, we tested the hypothesis that 5-
fluorouracil impairs dendritic morphology in the mPFC which contributes to chemobrain. 8-10-
week-old male C57BL/6 mice were intraperitoneally injected with 60 mg/kg 5FU or saline
(controls). To determine the acute effect of 5FU, mice received a single dose and sacrificed 24
hours later. To determine chronic effects, mice received four weekly injections and sacrificed 7
days after the last injection. Sholl analysis is being carried out on Golgi-Cox stained mPFC
neurons using light microscopy and ImagelJ, the results of which will be discussed. Our study will
shed light on how chemotherapy treatment affects one of the brain regions critical to learning
and memory, which is critical in the effort to find therapeutic targets for chemobrain.

Comparing Different Types of Phytoplankton Community Measurements to Develop an Optimal
Harmful Algae Monitoring Strategy

Logan Reid, Mount Allison University, Biology

Ireid2@mta.ca

Co-authors: Liefer, J. Mount Allison University. Sliwinskawilczewska, S. Mount Allison University.
Kaur, G. Mount Allison University. Omar, N. Mount Allison University.

Harmful algal blooms caused by cyanobacteria (CyanoHABs) threaten lakes and rivers in the
province of New Brunswick and globally. CyanoHABs occur when one species or taxa that
produce toxins, such as the common genus Microcystis, becomes dominant in freshwater
phytoplankton communities. The main objective of this work is to compare a wide range of
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methods for detecting the onset of CyanoHABs based on their accuracy, cost and feasibility,
with the aim finding an optimal monitoring strategy that can be used by small environmental
nonprofit groups that New Brunswick relies on for water monitoring. We sampled three sites
within Irishtown Reservoir, a lake with a history of CyanoHAB events, in May-August 2022 and
subsequent analyses ranged in specificity from estimates of total seston to estimates of total
phytoplankton or cyanobacteria, to quantifying Microcystis cells and toxins. These analyses
included microscopy, in vivo fluorescence and spectrophotometry, cELISA for cyanotoxins, and
measurement of total suspended solids and chlorophyll a concentration on filter-collected
material. Preliminary results show a Microcystis bloom occurred at Irishtown Reservoir in early
June based on toxin levels and the most specific phytoplankton monitoring method of counting
Microcystis colonies. Less specific methods using in vivo fluorescence also detected this bloom,
but these techniques and Microcystis counts had the disadvantage of remaining at high levels
long after toxin levels declined. This indicates that confirming threats from CyanoHABs may
require toxin measurements, but initial detection can rely on tools with high initial cost
(fluorometry), but are easy and affordable to operate.

The Impact of Chain Pickerel Invasion on Yellow Lampmussel and Their Fish Host in Cape
Breton, Nova Scotia

Lenayah Ryan, Cape Breton University, Biology Department

cbu19kdh@cbu.ca

Co-authors: Andrea, M. Cabot, E. Francois, J. Griffiths, N. Gushue, K. Kerr, C. MacDonald, C. Pynn,
V. Roland, J. Trask, C. White. K. Cape Breton University.

Chain Pickerel (£sox nigen is a predatory fish that was first introduced into mainland Nova
Scotia in 1945 and has since spread to 95 locations in the province. They were illegally
introduced into Blacketts Lake, Cape Breton in 2010. This is of particular concern because
Blacketts Lake is home to the Yellow Lampmussel (Lampsilis cariosa), a freshwater mussel
designated as a Species at Risk. The mussel depends on White Perch (Morone americana) to
host its larvae for the completion of its lifecycle. Our research assessed the potential impact of
Chain Pickerel on Yellow Lampmussel and its fish host within Blacketts Lake. Boat electrofishing
carried out in 2017 and 2021 indicates that Chain Pickerel is now well established in Blacketts
Lake making up 90% of fish sampled; no White Perch were found. Several large White Perch
were collected in Blacketts Lake with gill nets in 2021 indicating that the species has not been
completely eliminated. However, recent quadrat sampling found no Yellow Lampmussels
younger than five years of age in Blacketts Lake, which is consistent with Chain Pickerel
predation reducing the availability of Yellow Lampmussel fish host and their ability to complete
their lifecycle. Two nearby lakes with no Chain Pickerel had evidence of recent Yellow
Lampmussel recruitment. Risk assessment of Chain Pickerel invasion for 50 lakes in Cape Breton
County based on connectivity and public access revealed 13 lakes at very high risk. However, the
other Cape Breton lakes with known Yellow Lampmussel populations were found to have low
risk.
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Environmental DNA Detection of Atlantic Salmon (Salmo salar L.) via the Use of Novel Nuclear
Repeat-Based Primers

Gregory Santangeli, Dalhousie University

gr862905@dal.ca

Co-authors: Bentzen, P. Dalhousie University. Bradbury, I. Fisheries and Oceans Canada. Watson,
B. Dalhousie University. Kess, T. Fisheries and Oceans Canada.

Environmental DNA (eDNA) analysis has recently emerged as an effective approach to detecting
and monitoring aquatic organisms. However, the effectiveness of current eDNA methods is
limited by the ability to detect eDNA in very low concentrations using conventional DNA primers
that target mitochondrial DNA (mtDNA). For species of high importance, such as the Atlantic
Salmon (Sa/mo salarL.), developing species specific primers with a high level of sensitivity is vital
to ensure that data from eDNA-based conservation surveys is reliable and accurate. Here, we
developed novel eDNA primers that target highly repetitive regions of the S. salar nuclear
genome and determined their efficiency in comparison to conventional mitochondrial primers.
We tested the detection limits of our primers using dilution series of genomic S. sa/lar DNA
samples in a controlled laboratory setting, as well as with samples of eDNA collected from
environments containing captive and wild specimens of S. sa/ar. Data collected showed that the
lower detection limit of newly developed primers was over 1000x smaller than that observed
with mitochondrial primers. The nuclear repeat-targeting primers were able to reliably detect
minute concentrations of S. sa/ar DNA from both controlled mesocosms and from wild salmon
in field samples. In all instances, nuclear primers were significantly more sensitive than mtDNA
primers and retained similar levels of species specificity. Results highlight the increased
sensitivity that nuclear repeat primers can offer for eDNA detection and emphasize the possible
benefits associated with using nuclear repeat primers in future S. salar conservation efforts.

Physiological Responses in Shrubs to Coastal Salt Exposure

Lauren Schofield, Saint Mary's University, Department of Environmental Science

leschofield6é @gmail.com

Co-authors: Gouaq, E. Saint Mary's University

Barren habitats can be found globally and are known for having poor soil conditions, yet many
species can still survive in these environments. With more frequent storm surges and high-water
levels, there is a need to understand the physiological impacts of salt on shrubs found in these
barrens. Currently, there is a knowledge gap on how these species are affected by salt stress.
This study examines leaf traits including stomatal conductance, specific leaf area, mass, and leaf
nutrient and sodium content of the Northern Bayberry (Morella pensylvanica) and the Low-bush
Blueberry (Vaccinium angustifolium) from individuals located along a salinity gradient within
100m of the shore. Leaf and soil samples were collected from two sites: Chebucto Head and
Taylor's Head, Nova Scotia. The leaf traits of each species are being examined and compared in
relation to their proximity to the shore using three-way ANOVA tests, providing more
information on how these species are responding to ocean salt. The ongoing analysis of the
data will help to fill gaps within the literature, providing a better understanding of how these
species respond to this type of environmental stress. This research has the potential to be
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applied in future coastal restoration projects as to which species may be most resilient to
saltwater exposure.

The Function and Regulation of Kynurenine Pathway Intermediates in Breast Cancer
Metabolism.

Tayah Sommer, University of Prince Edward Island, Department of Biology

tbsommer@upei.ca

Co-authors: Sultonova, M. University of Prince Edward Island. Philips, O. University of Prince
Edward Island. Murphy, JP. University of Prince Edward Island and Dalhousie University

Breast cancer (BC) is the second leading cause of cancer related deaths in Canadian women,
making it an important area for research. Most cancer cells require an altered metabolism
making them vulnerable to therapies that target their unique metabolism. Many BC cells also
commonly express estrogen receptors (ER). These receptors use signals from hormones to
support their growth and survival. Understanding how receptors like ER alter cancer metabolism
offer new opportunities to define new cancer treatments. The kynurenine pathway (KP) helps
make cellular energy by breaking down the amino acid, tryptophan (TRP), found in our diet.
While breaking down tryptophan, the KP also produces other products, some of which have
been shown to have a bioactive role in immune, neuronal, and breast cancer cells. In this work,
we have investigated the KP across breast cancer cell lines and observed highly divergent
protein levels of several KP enzymes including kynureninase (KYNU) and kynurenine 3-
monooxygenase (KMO). We have also investigated the effects of KP products on breast cancer
and observed that the KP intermediate, 3-hydroxyanthranilic acid significantly decreases cell
growth. Furthermore, we have also observed evidence that ER may control KYNU levels.
Concurrent efforts are underway to determine how KP regulation effects the growth of breast
cancer subtypes and further investigate KYNU regulation by ER. Understanding KP metabolite
function and regulation in breast cancer will offer essential information that may lead to the
development of new targeted cancer therapies.

Does Methane Regulate Growth and Physiological Processes of Heat-Stressed Canola Plants?
Courtney Strugnell, Mount Saint Vincent University, Biology

Courtney.Strugnell@msvu.ca

Co-authors: Qaderi, M. M. Mount Saint Vincent University.

Methane is the second leading greenhouse gas with a global warming potential of 34 times
higher than that of carbon dioxide. As projected, the atmospheric greenhouse gases can lead to
an increased global temperature of 5.7°C by 2100. While it is well understood that plants
produce methane aerobically under stress conditions, its role in plant growth and development
requires further studies. Methane has recently been investigated as a regulator of abiotic stress,
but its involvement in the regulation of heat stress has not been examined. We used two
temperature regimes (22/18°C and 28/24°C; 16 h light/8 h dark) and two supplemental methane
treatments (0 and 50 yl ml-1 of air) to examine their effects on growth and physiological traits of
canola (Brassica napus L. cv. 6056 CR). Seeds were germinated on one-layer of blue filter paper
in Petri dishes for five days and the seedlings were transferred to pots. Then, nine plants were
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randomly assigned to each of four treatments and grown for 21 days. Under each temperature
regime, half of the plants were supplied with methane every three days for four hours within a
chamber. Plant traits, including growth, biomass, photosynthesis, chlorophyll fluorescence,
photosynthetic pigments, flavonoids, nitrogen balance index, and anthocyanins, were measured.
Overall, there were differences among treatments in plant growth and biomass, photosynthesis,
chlorophyll fluorescence, photosynthetic pigments, and flavonoids. In some cases, supplemental
methane reduced the adverse effects of higher temperatures on plants. This study revealed that
temperature has greater effects on plant traits than supplemental methane.

Effects of a TAAR1 Agonist on Energy Metabolism in Breast Cancer Cell Lines

Emily Templeman, Memorial University of Newfoundland, Department of Biology
ectempleman@mun.ca

Trace amine-associated receptor 1 (TAAR1) is found at varying levels and intracellular locations
in breast cancer cell lines. This research aims to determine if different cellular locations of TAAR1
impact the metabolism of breast cancer cells when treated with a TAAR1 agonist. The cellular
metabolism is measured using Seahorse XF assays, which measures the oxygen consumption
rate and extracellular acidification rate of the cells. The oxygen consumption rate measures
mitochondrial respiration while the extracellular acidification rate measures glycolysis. Two
breast cancer cell lines, MDA-MB-468 and T47-D, were seeded at varying densities to determine
the optimal densities to run further experiments. These cell lines were chosen because MDA-
MB-468 cells have nuclear TAART localization, while T47-D cells have cytoplasmic localization of
TAAR1. The optimal density of both cell lines was found to be 200,000 cells per well. Both cell
lines were treated with a TAAR1 agonist at final concentrations of 10 nM, 30 nM, 100 nM, 300
nM and 1000 nM. The Seahorse XF assays allowed us to compare the metabolism of cells
treated with varying concentrations of TAAR1 agonist to those with no treatment. This
experiment indicated that there is no noticeable change in the proportions of mitochondrial vs
glycolytic ATP production done by the cells treated with these concentrations of TAAR1 agonist.
More research needs to be done to determine if higher drug concentrations or a stimulus could
interfere with the metabolism of breast cancer cells.

Understanding whether Cyclin-dependent Kinase 1 has a Germline Stem Cell-specific Mitotic
Role mediated through Asp.

Jessica Thompson, Mount Saint Vincent University, Biology Department
jessica.thompson6@msvu.ca

Co-authors: Borgal, L. Mount Saint Vincent University.

Stem cells are defined as a population of undifferentiated cells capable of self-renewal or
differentiation. Germline stem cells (GSCs) and somatic cyst stem cells (CySCs) work in tandem
to produce functional and mature male gametes in Drosophila melanogaster. Drosophila mitosis
requires abnormal spindle protein (Asp) expression, a microtubule-associated protein
responsible for regulating mitotic spindle organization. Asp misexpression has been shown to
cause microcephaly, indicating the possibility of a specificity toward stem cells. Asp has a
putative phosphorylation site for cyclin-dependent kinase 1 (CDK1), a central driver of cell
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proliferation, particularly in the G2/M phase transition and during the metaphase-anaphase
transition. Previous data from the lab has shown that mutating the CDK1 phosphorylation motif
on Asp results in interruption of spermatogenesis as indicated by a ~20% sterility phenotype in
mutant D. melanogaster males. To understand whether this phenotype may be germline stem
cell-specific, a dominant negative version of CDK1 was driven specifically GSCs or CySCs using
the Drosophila UAS-Gal4 system. The requirement for CDK1 function within each cell type will
be assessed through immunolabeling, DAPI and phalloidin staining, and confocal imaging. In
order to assess for compromised development, Bam staining of 2-8-cell cysts in early
spermatogenesis will be utilized, as well as measurement of CDK1 mutant testes. It is
hypothesized that CDK1 has a specific role in GSCs which must asymmetrically divide and then
undergo rounds of transit amplification prior to differentiation.

Mate Fidelity in a Double-Brooded Urban Passerine

Alyssa Wells, Saint Mary's University, Bioloqy Department

ajwells12311@gmail.com

Co-authors: Barber, C. Saint Mary's University

Every bird requires a mate to breed. After each breeding attempt, they either stay with or
separate from their mate. Mate fidelity can enhance future reproductive success. Despite this
benefit, mate separation is still common in many passerine species. | examined the frequency of
mate fidelity and separation in a population of urban-dwelling European Starlings (Sturnus
vulgaris) over 15 years. Starlings are double-brooded, allowing analysis of these two types of
events both within and between breeding seasons. | then tested the hypothesis that a pair’'s
prior brood condition and fledging success would affect whether they remained together or
separated. | predicted that pairs who stayed together for a subsequent reproductive attempt
would have had nestlings in good condition with high fledging success in their prior attempt. |
also predicted that pairs who separated had nestlings in poor condition with decreased fledging
success. To test these predictions, | examined brood condition and fledging success of the first
and last brood raised by a faithful pair. | also examined these variables to compare between the
a) first brood of a pair who then remained faithful and b) first and only brood raised by a pair
who then separated. Results will be discussed.

Gene Expression in Response to Salt Stress Mediated by Genome Doubling in Hordeum
bulbosum

Alexandra Wright Saint Mary's University, Biology department

alexandra.wright@smu.ca

Soil salinity impacts crop plants globally and can lead to the death of the plant due to
incapacitation of cellular processes. To increase survival, plants have evolved many adaptions to
tolerate salt stress including genome duplication resulting in polyploid plants and molecular
modifications like N6-methyladenosine (m6A) RNA modification. How beneficial the m6A
modification is to plants survival when faced with salt stress is still being largely studied. The
species of study included the diploid and autotetraploid species of a wild-type barley (Hordeum
bulbosum) which are common in nature, with the tetraploid variety being known for surviving in
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high salinity environments. This study aimed to compare differences in gene expression of the
diploid and tetraploid treated and control species using salt tolerant and m6A genes. To analyze
salt tolerance, control plants were watered with tap water, and treatment plants were watered
with a salt solution. RNA was collected from both control and treatment plants to use for gene
expression analysis. The expected results are that the salt treated plants will have increased gene
expression for salt tolerant and m6A genes compared to the diploid species.

Aquaculture & Fisheries — Oral Presentations

Changes in Compost Microbial Profile with the Prevalence of Microplastics

Adeola Adelugba, Dalhousie University. Department of Plant Food and Environmental Science
adeola.adelugba@dal.ca

Co-authors: Adeola, A. Dalhousie University. Abbey, L. Dalhousie University. Emenike, C.U.
Dalhousie University.

Microplastic (plastics with <5mm diameter) contamination is an emerging environmental issue
due to the continuous increase in plastic production for human consumption. Due to variations
in size and adsorption properties, microplastics (MPs) penetrate every environmental matrix and
relate with various living organisms ranging from humans to microorganisms. Despite the
research on biodegradation, we do not have a good knowledge of the relative effect of
microplastics (MPs) on microorganisms in compost. This study investigated the impact of MPs
on the diversity and distribution of the microorganisms found in composts produced in a
compost facility. Composting involves different stages from waste sorting to the final product of
usable compost. Based on compost maturation stages, 3 stages denoted as treatments (TA, TB,
TC) were sampled at three different heights (0-3m, 3-5m, 5-7m). Standard microbial isolation
and characterization were conducted using growth media protocols. The study identified that
varying sizes (1 — 5 mm) of different MP types characterized the 3 compost maturity stages.
Bacteria strain diversity (25 species) was higher and more common across the compost maturity
levels than the fungi species (13 species). The diversity of the fungi species was strictly specific
to each maturity level. These changes correlated with complex interactions between microbes
and MPs.

The Effect of Dietary Supplementation of Astaxanthin on Acute Hypoxia and Temperature
Tolerance in Triploid and Diploid Brook Charr, Salvelinus fontinalis

Christopher Baker, University of New Brunswick, Department of Biology

cbaker5@unb.ca

Co-authors: Dr. Tillmann Benfey - University of New Brunswick Fredericton

Triploid fish could be beneficial for increasing aquaculture sustainability due to their
reproductive sterility which prevents the risk of interbreeding between wild and escaped farmed
fish. However, research has shown that they are less tolerant than diploids of environmental
stressors such as high temperatures and low dissolved oxygen. This study investigated whether
dietary supplementation with the carotenoid astaxanthin (AX) improves the acute hypoxia and
temperature tolerance of both triploid and diploid brook charr (Sa/velinus fontinalis). Fish were
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fed diets with three levels of AX supplementation (17, 80, 189 mg/kg) for 8 weeks and then
assessed for acute hypoxia tolerance by rapidly reducing oxygen content of the water and then
determining the oxygen concentration at loss of equilibrium (LOE) and time taken to reach LOE.
Using a similar approach, | then determined critical thermal maximum (CTmax) tolerance of
different groups of triploid and diploid charr fed the same AX diets by rapidly increasing the
temperature of the water and then determining the temperature at LOE and time taken to reach
LOE. Triploids were less hypoxia tolerant then diploids, but ploidy did not affect CTmax, and AX
supplementation also did not affect either hypoxia tolerance or CTmax. Additionally, it was
observed that muscle pigment increases with dietary AX supplementation, suggesting that the
primary purpose of AX is as a pigment enhancing agent for muscle tissue.

Determining Stock Structure of Cod in a Newfoundland Subdivision Using Next-Generation
Sequencing

Sarah Babaei, UNBSJ, Biological Sciences

ebbsk@unb.ca

Co-authors: Sarah Babael, UNSJ CRI Genomics. Nathalie LeBlanc, UNBSJ CRI Genomics. Scott
Pavey, UNBSJ CRI Genomics. Divya Varkey, DFO Newfoundland

Atlantic Cod (Gadus morhua) is an important Canadian ecological resource. Once the biggest
fishery in Canada, cod stocks collapsed due to factors such as overexploitation and changes in
ocean temperature. Despite conservation efforts, cod numbers have not rebounded. My project
focuses on the 3Ps stock off Newfoundland's south coast, which has a complex composition of
individuals. Tagging and preliminary genetic studies found various cod populations use 3Ps, but
the true contributions and timing of use remain unknown. Furthermore, Atlantic cod genomes
include supergenes, which may be adaptive and be acted upon by selection. Since cod from
different populations have different supergene genotypes, these may aid in determining the
origin of individuals. Overall, greater genetic power is required to determine the extent of
contribution other stocks have on 3Ps, which my study aims to address using SNPs. To
determine the extent of contributions in 3Ps, | will compare the genetic origin(s) of 3Ps
individuals to three cod genetic clusters (Northern, Saint Lawrence, Bay of Fundy). | will also
compare supergene SNPs in juveniles to spawning adults to determine if allele frequencies
change between these groups. Based on previous literature, | anticipate 3Ps to not be
genetically distinct from Northern cod and have no population structure. Secondly, | expect
juveniles and spawning adults will have different supergene genotype frequencies due to
selection. For species like cod with complex population structure, using genetic data to
understand population dynamics can aid in creating more biologically accurate recovery
strategies.
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Effect of Gear Type on Growth and Shell Shape of Cultured Eastern Oysters (Crassostrea
virginica)

Maddison Brown, Dalhousie University, Biology Department

ma453221@dal.ca

Co-authors: Duston, J. Dalhousie University.

Optimizing shell shape for commercial oysters has received little attention, although the value of
uniformly shaped oysters can be up to 60% more per oyster compared to irregularly shaped.
This study looks at the creation of optimal shell shape of Eastern oysters (Crassostrea virginica)
for commercial use using BOBRs and OysterGro gear. BOBR (benefit of being round), produced
by Dockport LTD, is an off-bottom gear with a cylindrical shape for natural tumbling. Five BOBRs
were filled with four litres of small oysters, and five with large oysters. Four litres of control
oysters were placed in two OysterGro bags. The cages were held in the Robinson’s Cove lease of
Shandaph Oysters on Big Island Nova Scotia from June 29th until October 24th. Measurements
of length, width, and depth were taken on June 29th, August 22nd, and October 24th. The
Galtstoff index and a length/width index were calculated to assess shell shape. Hurricane effects
caused the loss of OysterGro data for October 24th. Length, width, and LW ratio were found to
be statistically significant using repeated measures analysis on day and size grade for BOBR
treatments. Results indicate significant growth and an increase in optimal shell shape, although
a lack of increase in depth for both BOBR size grades. Depth measurements in OysterGro agree
with previous studies showing significant growth. Recommendations to use BOBR for young
oysters for growth in an optimal shell shape then transferred to OysterGro for increased depth
of cup during the finishing period.

Validating a Method to Predict Hatch of American lobster (Homarus americanus) in Southwest
Bay of Fundy

Gabriel Cassoni, UNBSJ, Biological Sciences

gabriel.cassoni@unb.ca

Co-authors: White, L. University of New Brunswick. Rochette, R. University of New Brunswick.

In American lobster, as in many marine invertebrates, recruitment to the adult phase largely
depends on the conditions experienced by larvae during the planktonic phase, which in turn is
affected by hatch time, among other things. One approach to estimating hatch time of
crustacean embryos uses eye size as a proxy for development status. Growth per day can be
estimated with temperature-based growth functions and hatch time estimated when a given eye
size is reached. This project aims to validate in nature two temperature-dependent functions of
American lobster embryo development, comparing the ability of these functions to predict
lobster hatch in Southwest Bay of Fundy. Eyes of 20,000 embryos sampled in June 2022 with 8
fishers (50 females per fisher and 50 embryos per female) were measured using a macro written
in ImageJ. The average daily bottom temperature was inputted into each function, obtaining the
expected growth in eye size per day, and hatch was predicted to occur when the embryo eye
reached the size of prezoea sampled. To validate the predictions, the predicted hatch period and
daily hatch proportions were compared to the presence and abundance of stage | lobster larvae
caught in plankton tows within 24-104 km “downstream” from where the embryos had been
sampled. This project will provide information concerning the accuracy of hatch predictions
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made by each temperature-dependent growth function and their possible use as a tool to
routinely monitor hatch of lobster in Southwest Bay of Fundy.

The Spatial Ecology of Invasive Largemouth Bass (Micropterus salmoides) in the Wolastoq (Saint
John) River

Abigale Culberson, University of New Brunswick Fredericton, Forestry and Environmental
Management

abigale.culberson@unb.ca

Co-authors: Curry, RA. University of New Brunswick, Harrison, P. University of New Brunswick,
Linnansaari, T. University of New Brunswick, Munkittrick, K. University of Calgary

Species introductions often cause harm to local ecosystems through predation, biodiversity
reduction and increased competition with endemics. Largemouth bass (Micropterus salmoides),
a large, predatory fish, were first observed in the Wolastoq (Saint John) River in New Brunswick,
Canada, in 2014. Despite the potential for interactions with native and endemic species, little is
known about the movement ecology and dispersals of this non-native species in the Wolastoq
system. In this study we tracked the movements of largemouth bass (n = 43) over three years
using radiotelemetry and active tracking. The resulting dataset is being used to investigate and
compare spatial ecology metrics including movement, dispersal and home-range across seasons
and years, as well as identify environmental drivers of these movements. Our findings are
expected to increase our understanding of the impacts and dispersal of this recently introduced
fish, and thus contribute to the design of effective management policy in the Wolastoq system
and beyond.

Investigating The Thermal Biology Of The Orange-Footed Sea Cucumber (Cucumaria

frondosa)

Sofia D'’Angelo, Dalhousie University, Biology Department

sf276573@dal.ca

The orange-footed sea cucumber (Cucumaria frondosa) is the most common species of sea
cucumber in the North Atlantic. These animals are commonly consumed in luxury cuisine,
however, rising market demands have led to the overharvesting of many species. Despite an
emerging commercial fishery in the North Atlantic, many uncertainties concerning the growth
rate and physiology of C. frondosa persist, particularly in regard to the effects of elevated
temperatures. This study therefore aimed to determine the thermal biology of C. frondosa under
current and future seawater temperatures. To accomplish this goal, metabolic rates were
analyzed to determine the acclimated and acute response of this species to rising temperatures.
The acute response was examined by increasing water temperature from 4 to 16°C by 2°C per
hour and metabolic rates were recorded every hour as temperature rose. To investigate the
acclimated response, temperature was increased by 2°C per day to until the desired temperature
was reached for four treatment groups (4, 8, 12 and 16°C). Upon reaching treatment
temperatures, conditions were held for 14 days, and metabolic rates were subsequently
recorded every hour for 24 hours. Together these experiments provide a detailed account of the
thermal physiology of C. frondosa under elevated temperatures. This information can aid in the
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development of bioenergetic models and can assist in understanding the effect of temperature
on the bioenergetics and growth in this species. This project fulfills the growing need to
determine growth rates to ensure the sustainable management of holothurian fisheries in the
North Atlantic.

An Exploration of Methods to Measure Stress in Aquaculture Fish Caused by Parasitic Freshwater
Mussel Glochidia

Emma-Jean Freeman, Acadia University, Department of Biology

emmajeanfreeman@acadiau.ca

Co-authors: Easy, R. Acadia University. Stewart, D. Acadlia University.

The larval glochidia of freshwater mussels must encyst to a fish host to continue their
development into adults. Several consequences to fish health have been reported in response to
glochidiosis, including significantly negative impacts on the marketability of affected fish in
aquaculture. Through international collaboration, the Easy and Stewart Labs at Acadia University
demonstrated that Sinanodonta woodjana, an invasive species of freshwater mussel from Asia,
was introduced to Costa Rica on an aquacultural species of fish. The introduction of invasive
mussels, such as S. woodliana, may be a concern for the health of aquaculture fish such as
Tilapia. S. woodiana may also impact native ecosystems through competition with native species
for both food resources and the ability to parasitize the gills of native fish. However, limited
research has been done to test these predictions. My project will explore the impact of invasive
freshwater mussels on aquaculture fish in Costa Rica, including an assessment of how mussel
glochidia affect the cellular stress response of fish. Fish from aquaculture sites known to contain
the invasive S. woodlana will be collected, and tissues of interest will be dissected and analyzed
to measure the abundance of stress biomarkers. This project aims to develop tools to quantify
the impact of parasitic mussel glochidia on fish health at molecular and physiological levels.
Additionally, mussels will be collected and DNA-barcoded as a means of species identification,
thus contributing to our current limited understanding of the diversity and phylogeny of mussel
species in Costa Rica

The Role of Atlantic Salmon (Sa/mo salar) in Ecological Restoration: Insights from Five Atlantic
Canadian National Parks

Kate Gingles, UNBSJ Department of Biological Sciences

kgingles@unb.ca

Co-authors: Whitelaw, J. Parks Canada. Penny, S. Parks Canada. Siegwart-Collier, L. Parks Canada.
Gerrow, S. Parks Canada. Gallant, S. Parks Canada. Samways, K. University of New Brunswick.
Atlantic salmon (Sa/mo salar) are important vectors of productivity; bringing marine-derived
nutrients (MDNSs) to rivers, which historically in Atlantic Canada, have experienced nutrient
limitation. With populations declining over the past few decades, the magnitude of freshwater
productivity change remains relatively unknown due to a lack of baseline data characterizing the
current states of riverine function. In response, Parks Canada has invested in partnerships with
local fisheries and aquaculture-based stocking programs in and around several of their salmon-
bearing rivers. This study contributes to monitoring the impacts of this ongoing restoration with
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the objective of exploring how freshwater ecosystem productivity and function vary along a
gradient of MDN inputs from annual Atlantic salmon spawning runs. Taking place across five
Canadian national parks, this project 1) evaluates the influence salmon restoration can have on
riverine primary production and 2) uses stable isotope analysis of Carbon (613C) and Nitrogen
(615N) to characterize MDN uptake in community trophic structure induced by returning
salmon. By creating a robust assessment of the impact salmon and their MDN subsidies can
have, we can more accurately measure and adaptively manage ecological restoration
strategies.

Cryopreservation of Heart and Liver Mitochondria from Brook Trout (Sa/velinus fontinalis)
Bailey Hatcher, Mount Allison University, Biology Department

bchatcher@mta.ca

Co-authors: Morash, A. Mount Allison University

Mitochondria play a principal role in producing cellular ATP through the process of oxidative
phosphorylation and this energy production underpins an animal’s physiology, behaviour, and
ecology. Currently, analysis of mitochondrial function must be performed on freshly isolated
tissue to limit mitochondrial loss of function. This poses a challenge for researchers during field
work with limited time and/or lack of proper equipment. To address this challenge,
cryopreservation/reanimation of tissue is a possible technique that would enable analysis at
future time as this technique prevents ice crystal formation that normally damages the
mitochondrial membrane when freezing. To determine a cryopreservation method that will
preserve mitochondrial function, heart, and liver tissues of brook trout (Salvelinus fontinalis)
were sampled, and mitochondrial function was assessed in fresh and cryopreserved subsamples
of each tissue. The cryopreserved tissues were permeabilized and incubated in a
cryopreservation medium, then frozen at a rate of ~ -1°C and stored at -80°C until analysis. We
assessed the intactness of the outer mitochondrial membrane of the cryopreserved tissues and
found the to be similar to the fresh samples in both tissues. These results suggest that this
protocol does successfully maintain mitochondrial intactness after cryopreservation and is a
promising method requiring further research that could allow researchers to determine
mitochondrial responses to environmental challenges in the field.

Addressing the Inconsistencies Between the Catch and Trade Data for Sharks and Rays Through
Updated Estimates of Conversion Factors

Delaney Hicks, Dalhousie University, Department of Biology

dl840450@dal.ca

Co-authors: MacNeil, A. Dalhousie University. Martins, A. Dalhousie University. Mull, C. Dalhousie
University.

Sharks and rays have been an important fishery resource for centuries; however, the demand
and trade for shark and ray meat has increased globally over the past few decades. Despite
some sustainable fishing, increased fishing pressure has driven the overexploitation of many
shark and ray species. This overexploitation is concerning as sharks and rays are characterized by
slow life histories meaning once their populations are overfished, recovery can take decades.
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With the increasing number of overfished sharks and rays, proper monitoring of global fisheries
and trade is needed. Accurate estimates of individuals landed with reliable species identification
are a key component of effective management. Landings are typically reported in live weight
while trade data is reported in dressed or processed weight, making direct comparisons
challenging. To alleviate discrepancies between the catch and trade databases, conversion
factors that can account for the differences between the live and dressed weights are crucial. To
date, there are only a limited number of conversion factors for sharks and rays, but with
covariates, generalized conversion factors can be applied to species that lack data. The goal of
this project is to compile and review conversion factors for shark and ray species and develop a
statistical model to predict conversion factors that can unify the catch and trade databases.
Having conversion factors in place for individual species and their products will directly address
inconsistencies between the landing and trade databases allowing for more accurate estimates
of the number of individuals being fished and traded worldwide.

Environmental Impact of Pentachlorophenol- the Need for an Alternative Wood

Preservative

Koushika Kumaresan, Dalhousie University, Department of Plants, Food, and Environmental
Sciences

koushika.kumaresan@dal.ca

Co-authors: Sophia He,, Chijioke Emenike.

Canada is the world’s second-largest producer of treated wood, contributing 20% of $17.1
billion in the total value of Canada'’s forest product exports. Pentachlorophenol (PCP) and
creosote are the two common oil-borne preservatives where creosote production was declined
by 1950s and partially replaced by PCP in 1970s in Canada. PCP was predominantly used as a
wood preservative due to its excellence in controlling wood decay. This study discussed the
overall impact of PCP across various environmental matrices — soil, plant, water, and even on
humans. Firstly, PCP is a phenol substituted by 5 chloro- groups and persistent in the soil due to
its stable nature and a high degree of chlorination. It changes microbial community structure
and enzymatic activity over time. Also, it impacts crop growth -in legumes, and affects the
nitrogen-fixing capacity of the plants. The impact on aquatic invertebrates is high, and fish
species have responded to very low concentrations with an LD50 value of 20-600 ug/L. Due to
PCP’s toxicity properties, it induces endocrine disruption, carcinogenicity, reproductive
impairment, bronchitis, and other health disorders. Air monitoring indicated that about 0.063
mg/day of PCP was inhaled by humans. Due to these issues, PCP was added to the Stockholm
Convention'’s list of persistent organic pollutants (POPs). As it is phasing out from the industry,
the wood preservation industry needs an alternative for PCP that is easily degradable, with fewer
chlorine atoms, and without an aromatic structure, non-toxic, environmentally friendly, and
effective against wood decay.
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Molecular Identification of Saprolegnia parasitica Infesting Hatchery-Reared Atlantic Salmon and
In Vitro Assessment of Prophylactic Treatments

Hannah Lazaris-Decken, University of New Brunswick, Biology

hlazaris@unb.ca

Co-authors: Moore, N. University of New Brunswick, Fredericton. Adesola, J. DFO Mactaquac
Biodiversity Facility. Duffy, M. University of New Brunswick, Fredericton.

Saprolegnia parasitica is a ubiquitous and virulent oomycete pathogen of significance to
salmonids including Atlantic salmon. They colonize external lesions, invade underlying tissues,
and cause disease that often leads to fish mortality. This opportunistic pathogen can achieve
high prevalence during freshwater aquaculture with up to 10% loss for salmonids. Epizootics
were controlled historically using malachite green, but use is banned worldwide due to
genotoxicity/carcinogenicity. Effective non-toxic treatments are lacking. A recent epizootic of a
skin pathogen was observed at a DFO facility that houses important broodstock of endangered
Atlantic salmon. Fish are treated prophylactically by bath immersion in 1.5% sodium chloride
and/or a formalin solution to prevent opportunistic pathogens. Whereas these treatments can
help to limit S. parasitica, they do not resolve clinical infections. Samples of skin lesions from life
stages of Atlantic salmon were amplified by PCR using primers targeting the internal transcribed
spacer region of ribosomal DNA from oomycetes. Amplicons were analysed in Restriction
Fragment Length Polymorphism assays using BstBl and Sanger Sequencing. Saprolegnia
parasitica was present in all lesions assessed from parr, smolts, and adult salmon. Conversely,
oomycetes colonizing dead eggs in that facility included obligate saprophytes, but not S.
parasitica. We established an in vitro system to assess potentially biocidal compounds as
therapeutics/inhibitors. Preliminary trials using NaCl to mimic prophylactic bath immersion
employed in hatcheries reveal substantially greater inhibition of S. parasitica zoospores with
marginal increases in salinity above the 1.5% used currently. Methodologies are under
development to assess inhibition of the other parasite life stages.

Mitochondrial Function and ROS Production in Brook Trout (Sa/velinus fontinalis)
Cardiomyocytes Using Fatty Acids in Hypoxic Conditions

Micah Lea, Mount Allison University, Biology Department

mblea@mta.ca

Co-authors: Morash, A. Mount Allison University

As the effects of anthropogenic climate change and human influence on natural ecosystems
worsens, the duration and occurrence of chronic hypoxic events in aquatic ecosystems is
increasing. Oxygen is essential for energy production via oxidative phosphorylation, the primary
method of ATP synthesis in fish. A lack of oxygen can increase the production of reactive oxygen
species (ROS) in the mitochondria, and slow aerobic ATP production. Acute hypoxia typically
results in increased glycolysis using stored glycogen as exogenous feeding typically stops.
However, we currently do not know what substrates may be used during chronic hypoxia in
highly active organs like the heart and how this may impact ROS accumulation. To understand
the effects of chronic hypoxia and starvation brook trout (Salvelinus frontinalis) were exposed to
normoxia (100% dissolved oxygen; fasted) or hypoxia (45% dissolved oxygen; fasted) for seven
days. Following exposure, mitochondrial respiration (using pyruvate or palmitoylcarnitine) and
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ROS production were assessed in isolated cardiomyocyte mitochondria. Glycogen stores and
circulating plasma glucose and free fatty acids were also measured to understand whole animal
substrate use. We found no significant difference in circulating plasma glucose, plasma free fatty
acids, and total liver glucose. Activity of complex Il was similar between hypoxic and control fish
when using pyruvate or palmitoylcarnitine, and slightly higher complex IV activity was seen in
hypoxic fish with both substrates. Both control and hypoxic fish showed higher mitochondrial
ROS production when using palmitoylcarnitine compared to pyruvate, and a more highly
coupled electron transport system in control fish.

Assessment of Natural Astaxanthin Extracted from the Microalga Haematococcus pluvialis
(Flotow, 1844) for use in Atlantic Salmon (Sa/mo salar Linnaeus, 1758) Feeds

Juan Manriquez-Hernandez, Dalhousie University, Department of Animal science and
Aquaculture

Jmanriguez@dal.ca

For Atlantic salmon marketing, flesh colour is a particularly important quality criterion. As
salmon cannot synthesize the pigments responsible for their characteristic colouration,
‘synthetic’ astaxanthin must be added to their feeds. The use of synthetic products in raising
food animals has generated public concerns; therefore, it is important to develop new sources of
‘natural’ astaxanthin. Two forms of ‘algal’ astaxanthin were tested against a conventional
synthetic source. Atlantic salmon (initial weight 697 + 144 g) were fed for six months with seven
experimental diets. Diets contained zero astaxanthin (Ax, control), synthetic astaxanthin included
at two concentrations (40 and 80 mg Ax/kg diet, high and low, respectively), and two forms of
‘algal’ astaxanthin (oleoresin and powder) both at the same concentrations indicated above. Fish
were reared in a freshwater recirculation system; 41 - 45 fish were opportunistically assigned to
each tank (2 m3) with two replicates for each treatment. Fish were assessed monthly for
production parameters and after six months, ten fish per tank were sampled for further analyses.
ANCOVA with initial weight, coefficient of variation, and number of fish were conducted. Diet
significantly affected weight and length; salmon fed the high synthetic Ax had the highest
growth, and synthetic low and oleoresin high were the lowest. The covariates significantly
affected most of the production parameters. Diet significantly affected colour of the fillets but
not the astaxanthin concentration in the muscle, synthetic high was the reddest, while control
was the palest. Results will be discussed in relation to the culture variables.

Why North Atlantic Right Whales are More Susceptible to Extinction Compared to Southern
Right Whales

Annie McMullon, Saint Francis Xavier University, Aquatic Resources

x2079ain@sttx.ca

Co-authors: Matley J, Saint Francis Xavier University.

The North Atlantic Right whale (Fubalaena glacialis) population has been steadily declining since
being listed as endangered under the Endangered Species Act in 1970. Since 2017, these
numbers have become drastically worse. Studies show there is now fewer than 350 North
Atlantic Right whales left in the world, and if patterns continue, we risk losing a critical species
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due to human impacts. This presentation will examine possible reasons why North Atlantic Right
whales (Eubalaena glacialis) are more susceptible to extinction compared to Southern Right
whales (Eubalaena australis), a population that has gradually increased in numbers over the last
century. Publicly accessible data were used to explore three different factors that could increase
extinction risk. First, | will demonstrate the impact of fishing (e.g, entanglement) by examining
the number of hours fished in the corresponding breeding and feeding sites of both species
with data from Global Fishing Watch. Second, NOAA digital data ship traffic was used to witness
the heavy amount of vessel traffic occurring in migratory whale grounds to gauge potential for
vessel strikes in these areas, whether commercial or recreational. Finally, | will also examine the
role of changing primary productivity (via chlorophyll) throughout feeding grounds of both
species provided by NOAA. Southern Right whales are currently thriving throughout the Indian
ocean and have steady population growth while the Northern species’ struggle is only
intensifying. This presentation will investigate potential causes to help inform proactive
management steps.

Effect of Extended Cold Storage on Motility and Swimming Kinematics of the Sperm of
Shortnose Sturgeon

Kenzie Melanson, Mount Allison University, Biology Department

kmelanson@mta.ca

Co-authors: Litvak, M. Mount Allison University.

Sturgeon are the most endangered fishes in the world. Shortnose sturgeon (Acipenser
brevirostrum) are listed as a species of special concern in Canada and as endangered in the US.
We need to develop assisted reproduction protocols to help population augmentation
programs for sturgeon. Access to wild sperm is limited, so short-term and long-term storage of
sperm from sturgeon is crucial for studies of reproduction. Here we report on the testing and
development of a short-term storage protocol for shortnose sturgeon. Semen samples were
collected from five wild shortnose sturgeon caught in the Wolastoq River. Semen samples were
mixed with one of two extenders or left undiluted. A Computer Assisted Semen Analysis System
(CASA) was used to determine sperm motility and swimming kinematics of fresh semen and
semen exposed to the different extenders. All groups were examined immediately after
collection and treatment application, and then 1, 2, and 7 days after storage in a fridge (4
degrees Celcius). All semen samples were analyzed for ten minutes, capturing videos on 1-
minute intervals. In addition to motility, we measured kinematic variables including curvilinear
velocity, linearity, and wobble. All response variables showed an overall decrease over the first
three days, with no discernable difference between treatments. On day seven, kinematic
variables and motility were initially higher in samples treated with extenders when compared to
untreated samples. Preliminary results suggest that extenders do affect motility and kinematics,
and can be used to extend semen samples for use in reproductive studies and development of
cryopreservation protocols.
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Changes in the Biological Characteristics of Atlantic salmon (Sa/mo salar) in the Miramichi River,
New Brunswick, with Respect to Changing River Variables

Kelsey Mercer, Saint Mary's University, Biology, Master's in Applied Science
kelsey.mercer@smu.ca

Co-authors: Manriguez-Hernandez, J.A. Dalhousie University. Tibbetts, S.M. National Research
Council of Canada. Fast M.D. University of Prince Edward Island. Goldberg, S.R. University of
Prince Edward Island. Colombo, S.M. Dalhousie University.

Atlantic salmon is a culturally, economically, and ecologically important species in Eastern
Canada. Populations in many river systems have been declining in recent decades, which can
have negative implications for livelihood, ecosystems, and local traditions in the region.
Ecological factors associated with climate change in aquatic ecosystems including temperature,
river flow, and food availability may alter biological characteristics of Atlantic salmon
populations. These characteristics include migration and maturation schedules, as well as repeat
spawning ability, all of which can affect reproduction and population growth potential. The
Miramichi River in New Brunswick is currently considered to have the largest Atlantic salmon run
in Eastern North America, and is one of few index rivers with a good demographic time series
dataset. Many healthy populations of Atlantic salmon in Atlantic Canada share migratory
patterns and demographic characteristics with the Miramichi system; therefore, this population
can contribute information that can be applied across the Atlantic region. Using data collected
by the Department of Fisheries and Oceans since 1970, | will focus on how biological
characteristics of the Miramichi Atlantic salmon population have changed over the last 50 years.
Specifically, I will discuss trends in run timing and potential links to changes in ecological
characteristics of the river, primarily temperature and river flow.

Exploring Immune Gene Expression in Striped Bass (Morone saxatilis) in Response to Mercury
Contamination

Sam Nunn, Acadia University, Department of Biology

samnunn@acadiau.ca

This project aims to explore differential expression of genes in the major histocompatibility
complex (MHCQ) of striped bass in response to mercury contamination. Striped bass are a large,
anadromous fish that are important to Indigenous, recreational and commercial fishers including
roles in cultural activities. Striped bass require high quality food sources for good health and
robust fecundity. Without this optimal environment they will not spawn or will move to a more
favourable location, therefore they can be good indicators of ecosystem health. Mercury is one
of the most widespread, toxic, nonessential environmental contaminants on the planet. The
most toxic form is methylmercury which bioaccumulates efficiently in aquatic environments due
to retention in fat and inefficient excretion. Presently, most organisms on the planet are
chronically exposed to mercury and in humans the most common source of environmental
mercury exposure is from fish. This has resulted in fish-consumption advisories in many
countries in order to limit human ingestion of mercury. We will use RT-qPCR to explore changes
in expression of immune-related target genes in striped bass that have been exposed to
mercury. Mercury concentration will be measured using whole liver analysis of striped bass. The
relationship between mercury concentration and target gene expression will be analyzed. The
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target genes are TGF-beta, NRAMP and OnmyDAA. The goal is to identify biomarkers of immune
response stress induced by mercury in striped bass that can be used in future studies of the
MHC or striped bass.

Seaweed Products as Multi-Functional Feed Additives for Farmed Juvenile Rainbow Trout
(Oncorhynchus mykiss): Impact on Growth Performance, Intenstinal Health, and Immune
Response to a Thermal Challenge

Angelisa Osmond, Dalhousie University, Department of Animal science and Aquaculture
angelisaosmond@gmail.com

Co-authors: Hayashi, L. Federal University of Santa Catarina, Vieira, F. Federal University of Santa
Catarina, Colombo, S.M. Dalhousie University

Cultured seaweed plays a substantial role within Canadian and international aquaculture
production since it can be grown using both bio-circular and multi-trophic practices. As an
aquafeed ingredient, seaweed has been shown to provide prebiotic action and aid in immune
system function relative to disease and stress challenges. Here, we assessed two types of
seaweed: Carrageenan (Kappaphycus alvarezii) and Tasco ® (Ascophyllum nodosum) as a
multifunctional feed additive for juvenile rainbow trout. Five experimental diets were formulated:
a control diet (no additive) and four experimental diets consisting of low (1 %) and high (2%)
percentages of Carrageenan and Tasco. Rainbow trout were fed diets for 11 weeks at 14 °C and
were evaluated for growth performance, feed conversion, digestibility, biochemical composition
and gut health. Following the growth trial, fish were subject to a thermal challenge, in which the
temperature increased from 14°C to 20°C over three days and subsequently sampled after 24
hours for blood and tissues for transcriptomics to assess the immune response. Final weights
and lengths of the fish fed high-percentage Carageenan and Tasco diets were higher than those
fed low-percentage Carageenan and Tasco diets, but did not differ from the control group.
Spleen weights following the thermal challenge were greater in trout fed the high-percentage
Tasco diet compared to trout fed either the low-percentage Tasco or Carrageenan diets, but did
not differ to the control group. Overall, growth performance results indicate that Tasco and
Carrageenan at 2% of the diet an effective feed additive rainbow trout.

Kale (Brassica oleraceal.) Seed Germination and Seedling Growth Responses to Sea Minerals
Anagha Pradeep Kumar, Dalhousie University, Department of Plant Food and Environmental
Sciences

Anaghapradeepkumar@dal.ca

Co-authors: Abbey, Lord. Dalhousie University.

Sustainable agricultural practices have become increasingly important to reduce environmental
impact while ensuring food security. The potential use of sea minerals as a natural alternative for
sustainable farming has not been comprehensively explored. A study was performed to
determine kale (Brassica oleracea var. sabellica) seed germination and seedling growth
responses to three sea mineral formulations (pH 1.2, 2, and 10) at concentrations 0, 0.25, 0.5, 1,
and 2%. The results showed that the application of 0.25% sea minerals at pH 10 increased kale
germination rate by ca. 79% compared to the control. Sea minerals concentrations of 0.25% and
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1% at pH 10 recorded the highest seed germination rate index and coefficient of velocity of
germination, respectively. The 0.25% concentration of sea minerals at pH 2 increased root length
and root surface area whilst the 2% sea minerals at pH 2 recorded the least root length and
surface area. Shoot and root volumes were highly increased with the application of sea minerals
concentration of 0.25% at pH 10 and 1.2, respectively. In conclusion, sea minerals concentration
of 0.25% at pH 10 gave the highest overall seed germination rate and seedling growth vigour.
The findings of this study provide a valuable contribution to the field of biostimulants and
provides insights in utilizing these natural resources to promote sustainable agriculture
practices.

Environmental DNA for Surveillance of Anadromous and Freshwater Fishes Upstream of the
Mactaquac Generating Station

Jacob Reicker, University of New Brunswick Saint John, Department of Biological Sciences
Jreicke]@unb.ca

Co-authors: Harrison, P. University of New Brunswick. Roehl, L. University of New Brunswick Saint
John. Curry, A. University of New Brunswick. Pavey, S. University of New Brunswick Saint John
The Mactaquac Generating Station significantly impedes the upstream migrations of several
notable species in the Saint John River. As a result, costly transporting programs, including the
use of tanker trucks, have been implemented jointly by NB Power and the Mactaquac Aquatic
Ecosystem Study. Environmental DNA offers a powerful, non-invasive strategy for the
surveillance of such species within their habitats. We have utilized current environmental DNA
procedures to monitor several important species — Atlantic salmon (Sa/mo salar), American shad
(Alosa sapidissima), Alewife and Blueback herring (Alosa pseudoharengus and Alosa aestivalrs,
respectively; collectively known as River herring), Largemouth bass (Micropterus salmoides), and
American eel (Anguilla rostrata) — along the Saint John River and key tributaries between
Fredericton and Perth-Andover, New Brunswick. The data were collected between April and
October 2022 and will inform the Mactaquac Aquatic Ecosystem Study on habitat usage of the
noted species.

Macroinvertebrate Population of the Medway River and its Ramifications on Atlantic Salmon
Kate Storey, Acadia University, Department of Biology

154242s@acadiau.ca

This presentation will discuss my honours project supervised by Dr. Trevor Avery. This project
analyzed macroinvertebrates in the Medway river to assess water quality and availability of
Atlantic salmon prey. Sampling took place from June-August 2021 and May-October 2022 at 9
sites along the Medway, collecting a total of 2,084 macroinvertebrates. Macroinvertebrates from
insect orders as well as amphipods and isopods were identified down to the family level, while
other invertebrates such as Hirudinea and Oligochaeta were identified to class or subclass. This
identification allowed biotic indices assessing water quality such as Hilsenhoff's biotic index and
EPT richness index to be used. The results gathered from these indices will be discussed, as well
as ecosystem composition, diversity, and the suitability of the Medway river as Atlantic salmon
habitat.
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Can Hatch Time of the American lobster (Homarus americanus) be Accurately Predicted Using
Embryos Raised Detached from a Female’s Brood?

Mary Whipple, UNBSJ Department of Biological Sciences

mcampbe8@unb.ca

Co-authors: Rochette, R. University of New Brunswick

The success of American lobster (Homarus americanus) larvae is dependent on food availability,
temperature, and predation, which are highly affected by when hatch occurs. In Canada, hatch
mostly occurs outside of fishing seasons, preventing its direct observation in collaboration with
fishermen, and hence making monitoring of hatch over large areas prohibitively expensive. An
alternative to direct observation is using temperature-based functions to predict development
and hatch of embryo. In hopes of facilitating the simultaneous development of such functions
for many lobsters and locations, this study aims to determine if we can accurately predict hatch
of American lobster using embryos raised separately from a female’s brood. To address this
objective, we compared the (i) development rate, (ii) development status at hatch, (iii) mean
hatch date and (iv) progression of hatch of embryos raised in the laboratory attached and
detached from the brood of 30 female lobsters from the Bay of Fundy.

Aquaculture & Fisheries — Poster Presentations

Effect of photoperiod and light intensity on picocyanobacterial growth rate

Esther Ataikiru, Mount Allison University, Biology Department

euataikiru@mta.ca

Co-authors: Berthold, M. Mount Allison University. Farooqi, Y. Technical University of Denmark
The world ocean plays a central role in the regulation of the planet’s climate, specifically,
through the metabolic activity of the microorganisms it harbours. Among such microorganisms
are picocyanobacteria, which despite their size (0.7-3 um), are major aquatic producers of
oxygen. Nonetheless, they may replace other phytoplankton species by dispersing into other
latitudes due to climate change. Picocyanobacteria may impact food webs and biogeochemical
cycles differently than other phytoplankton species. It is thus essential to study how their growth
rate and physiology would be impacted under different photoperiods representing different
latitudes to understand their potential impact in a future ocean. Six genetically identical, yet
geographically dispersed strains of picocyanobacteria were simultaneously grown within a
matrix of four photoperiods representing 0° to 60° North/South distribution, irradiance levels
representing attenuation within the water column and one temperature representing future
ocean summer temperatures. For a 7-day period, growth was measured as a change of optical
density at OD680nm and OD750nm representing proxies for Chlorophyll and cell numbers, and
growth rates were calculated using a modified Gompertz model. The temperate strains were
found to be sensitive to photoperiod, irrespective of the photon flux density received. By
contrast, tropical and subtropical strains were insensitive to photoperiod but exhibited a variable
response to photon flux density. Defining optimal photoperiods and irradiance levels will help to
predict latitudinal shifts in picocyanobacterial occurrences. Equally, this research will inform
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genomic studies to determine specific genes that correlate to photoperiod requirements based
on genetic differences of such closely related strains.

Combining Archival Tag Data with Ocean Bathymetry and Circulation Models to Infer Migration
Paths of Adult American Lobster (Homarus americanus) in the Bay of Fundy/Gulf of Maine
Emily Blacklock, UNBSJ Department of Biological Sciences

Emily.Blacklock@unb.ca

Co-authors: Bjorkstedt, E.

American lobster, Homarus americanus, supports a high value commercial fishery with a value of
over $761 million in 2020 for Canada. Although American lobster is a high value species,
knowledge gaps still exist concerning the seasonal migration paths of the species. This study
aims to understand the impact of movements on the connectivity between the inshore and
offshore populations of lobster, as well as between the currently defined Lobster Fishing Areas
(LFAs). It also aims to increase our understanding of where egg-bearing females hatch their
embryos, as well as potential interactions between American lobster and human activities, such
as open pen aquaculture, during their migrations. The migrations of berried and non-berried
females will be examined using satellite tags that will collect information of depth and
temperature experienced by the lobster at regular intervals. These data will then be combined
with a depth and temperature data to reconstruct the most-likely movement tracks. Predicted
hatch times will be determined based on embryo sampling to determine the location of hatch.
Understanding where the lobster travel and what types of interaction they have can allow for
more educated management and conservation decisions to be made, especially regarding the
location in which female lobster hatch their embryos.

Giant Irish Moss — Blue Mussel Clumps Influence Local-Scale Biodiversity in Basin Head, a Marine
Protected Area in Prince Edward Island

Emily Gibbons, University of Prince Edward Island, Department of Biology

eggibbons@upei.ca

Co-authors: Vriends, B. University of Prince Edward Island. Tummon Flynn, P. University of Prince
Edward Island. Quijon, P. University of Prince Edward Island.

A unique variety of Irish moss (Chondrus crispus), the "giant Irish moss”, can be found solely in
Basin Head, a coastal lagoon in eastern Prince Edward Island. This variety has been declining
since the 2000s, even after Basin Head was declared a Marine Protected Area in 2005. Little is
known about the influence of clumps of giant Irish moss and its associated blue mussels
(Mytilus edulis) on the biodiversity of invertebrates in Basin Head. Hence, this study aimed to
address this gap by conducting a survey and an experiment to assess the influence of these
clumps on local-scale biodiversity. Samples were collected on bare sediments, sediments
associated with blue mussel clumps and other associated with blue mussel — Irish moss clumps.
In addition, an experimental line with a variety of these clumps (including mimics) was deployed
on the bottom of Basin Head with the goal of measuring the biodiversity of the epifaunal
organisms colonizing those clumps. This far, the results of the experiment show that there are
higher densities of organisms within real Irish moss — mussel clumps than in the mimics. It was
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also evident that different species of amphipods, polychaetes, and spat are present in higher
proportions across all clump types (real or mimic) than any other type of marine invertebrate.
This poster summarizes the background, the questions that motivated this study, its design and
its outcome, which is deemed important for the understanding of the ecology and conservation
of giant Irish moss and blue mussels.

Impact of Maternal Size on Brood Size and Hatch Characteristics of American Lobster, Homarus
americanus

Marijune Tiamzon, UNBSJ Department of Biological Sciences

marijune.tiamzon@unb.ca

Co-authors: Whipple, M. University of New Brunswick Saint John. Rochette, R. University of New
Brunswick Saint John.

The body size of female American lobster (Homarus americanus) is a key aspect of the
productivity and management of this iconic species, but surprisingly, little is known about the
relation between female size and hatching. Whereas several studies have documented how
fecundity at spawn increases with maternal size, few have examined this relation closer to hatch,
or whether maternal size also influences other hatch characteristics. In this study, we used data
and samples collected for a graduate student project during the summer of 2022, in which we
reared 29 egg-bearing lobsters to observe hatch in a laboratory set-up simulating natural
conditions. We quantified the relationship between female carapace length (CL, 89-135 mm) and
the (i) number of larvae collected at the end of hatch, (ii) hatch duration, (iii) mean hatch date,
and (iv) size of prezoa at hatch. We found a positive linear relationship between CL and brood
size, but no significant relationship between CL and hatch duration, mean hatch date, or the size
of prezoa. These results suggest that the size of an ovigerous American lobster impacts
fecundity close to hatch, but not other hatch characteristics investigated in this study.

Mussel-Giant Irish Moss Associations and their role on Trophic Interactions in Basin Head, Prince
Edward Island.

Brandon Vriends, University of Prince Edward Island, Biology Department

bvriendsZ2@upei.ca

Co-authors: Gibbons, E University of Prince Edward Island. Quijon, P. University of Prince Edward
Island.

Blue mussels (Mytilus edulis) and the giant Irish moss (Chondrus crispus) form small patchy
habitats (clumps) in Basin Head, a coastal lagoon and a Marine Protected Area located in eastern
Prince Edward Island. Many species interact in the lagoon, and the outcome of those
interactions may be influenced by the habitat provided by these scattered mussel-alga clumps.
Therefore, this study addressed the role of these clumps on a three-level trophic system: large

(> 5 cm CW) non-indigenous green crabs (Carcinus maenas), small (2-4 cm CW) native
consumers (the Harris mud crab, RAithropanopeus harrisii) and small prey (<1 cm SL) juvenile
oysters (Crassostrea virginica). In laboratory experiments lasting 24 hours, mud crab predation
rates on oysters were measured in replicates of three habitats: bare sediment, blue mussels, and
mussel-seaweed clumps. Initial results suggest that oyster mortality rates decrease from bare
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sediments to clumps, i.e., from simpler to more complex habitats. When a confined green crab
was added into the tanks (mud crabs saw and smelled the green crabs but were not touched by
it), mud crab predation rates reversed, with the lowest oyster mortality rates now measured in
the bare sediment habitat. These results suggest that the clumps provide a refuge for prey, and
in the presence of green crabs, also for small consumers. These results also highlight the role
played by indirect interactions on mud crab effectiveness as consumers of small oysters.
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