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Message from the Dean of the Faculty of Mathematics and Science

Dr. S. Ejaz Ahmed
Dean, Faculty of Mathematics and Science

Welcome to the FMS Graduate Research Day Conference, 2022 – and our first graduate
research conference for the Faculty of Mathematics and Science. This conference is a
celebration of graduate students and their achievements. We are proud of the many

accomplishments of our graduate students. From prestigious scholarships and awards
to careers in top companies, ground-breaking research, publications, and community
involvement, our students continue to impress and inspire us. I would like to take this
opportunity to thank the team for their dedication, time, and hard work in organizing

this event. In particular, I would like to thank the members of GRAMSS, including
Melanie, Noah, Danilo, Albert, Katharine, and Kiyoko. Outside of GRAMSS, faculty such

as Elena Genkin and Justin Steepe were indispensable for the planning of this
conference. This event would also not have occurred without the support of our

numerous volunteers; we had many faculty and students generously offer their time.
To all presenters, we are looking forward to hearing about your work and learning

more about the fascinating research that is taking place at Brock University!
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Message from the FMS Associate Dean of Research and Graduate Research

Dr. Cheryl McCormick

the Associate Dean of Research and Graduate Research
the Faculty of Mathematics and Science

Welcome to the 1st GRaD Research Day. The Dean’s Office of the Faculty of Mathematics and
Science takes great pride in the quality of our researchers and the excellence in training of

future researchers. We are delighted that GRAMSS has provided this occasion to celebrate the
research efforts of our students across all STEM disciplines. The last two years were challenging
for all, which makes this celebration conducted face to face all the more important. It is much
work to put such an event together, and the efforts of the GRAMSS executives in putting this

event together is much appreciated. Thanks to all the presenters and attendees whose
participation ensures the success of the day.
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Message from the Graduate Math and Science Society (GRAMSS)

Melanie Denommé & Wantao Noah Xiao
Co-Presidents, Graduate Math and Science Society 2022/2023

We are happy to host the very first FMS Graduate Research Day conference, especially  in
person! The past two years have been a unique experience as we all adapted to an online world.

However, graduate students have persevered and have continued to conduct their research,
whether that be from home or in the lab. We have faced many challenges and have worked
diligently to overcome them. For many of us, adapting to these changes has been incredibly

difficult and isolating. Therefore, we hope that the conference recognizes our colleague’s
amazing achievements and resilience, and we encourage everyone in the Faculty of

Mathematics and Science to celebrate these accomplishments! We hope that the FMS GRaD
Conference becomes an annual event, so we can come together every year to share our

research and foster a sense of community among everyone in FMS!

We thank the Dean’s Office of the Faculty of Mathematics and Science and the Office of
Vice-President, Research for their tremendous support! We also thank our amazing team, all

volunteers, and community sponsors who helped us to make this conference possible!
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Oral Presentation Abstracts

Presenter: Maneesha Wijesundara

Title: Synthesis of π extended phenoxyl radical

Abstract: Organic radicals are an interesting class of compounds that contain an unpaired
electron. The radicals are highly reactive and unstable in nature due to the presence of unpaired
electron radicals. The synthesis of stable radicals has sparked interest in the chemical
community due to their relative stability to moisture and air. Among the different classes of
stable radicals, stable phenoxyl radicals are the point of interest in this project. Particularly,
recently synthesized 2,6-bis-(8-quinolylamino)-4-(tert-butyl) phenoxyl (BAQP) radical by the
Lemaire group in 2018 has gained interest as it shows reversible dimerization in solution1,2.
BAQP radical is one of many phenoxyl radicals which undergoes dimerization to form pancake
bonds. 
Here in this project, we report a synthesis of a similar π extended phenoxyl radical system and
its stability and the extent of dimerization. The synthesis of the novel phenoxyl radical followed
a similar scheme as BAQP. The 8-aminoqulinoline rings of BAQP were substituted by the
1-aminopyrene using Buchwald–Hartwig C–N cross-coupling with 2,6-
di-iodo-4-tert-butylanisole to produce 5-(tert-Butyl)-2-methoxy1,3bis(1-pyrenylamino)benzene.
The deprotection of the methoxyl group yielded in the phenol, where it was oxidized by simply
sitting in aerated toluene to produce 5-(tert-Butyl)-2-oxy-1,3-bis(1-pyrenylamino)benzene
radical. 
EPR data confirmed the presence of the novel paramagnetic radical species obtained through
oxidation. At room temperature, radical crystal is dark green in solid-state and dissolves in a
variety of organic solvents to obtain a dark green solution. The structural data reinstated the
novel phenoxyl radical. The UV-Vis-NIR spectrum showed multiple peaks at 1150nm and 650nm
corresponding to the phenoxyl radical and the dimer form, respectively. Variable temperature
UV data, along with the variable NMR data and DFT calculations, confirmed the dimerization of
the radical species. The fluorescence and magnetic properties are currently, studied with the
collaboration of other universities. 
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Presenter: Fatemeh Hasheminejad

Title: Heterogeneous Mixed Populations of Best-responders and Imitators In a
Co-ordination Population: Equilibrium, Convergence and Stability

Abstract: My research investigates specific types of games, called coordination. In coordination
games, the agent’s highest-paid strategy and its opponents are the same. A heterogeneous
population of imitators; those who simply imitate a neighbour with the highest payoff,
and best-responders; those who choose the highest-payoff strategy at the moment, is
considered for the model. Through a real-world example, the definition and structure of such
populations will be discussed. 
It is hypothesized that a tree-based population will attain an equilibrium. A python script
has been developed to test our hypothesis and we find evidence that there exists an
equilibrium point for tree-based structured populations. The proof of equilibrium in the
context of line-structured populations is also provided. 

15



Presenter: Mohammed Adib Khan

Title: System fault prediction through change detection in system metrics 

Abstract: Troubleshooting system performance issues, especially in a distributed application
system, is a challenging job. Major tech companies such as Google or Microsoft depend heavily
on their distributed systems whose performance has to be strictly maintained. An example of a
system performance issue can be illustrated the serving of ads by Google AdSense. If there is a
performance issue in their distributed system of serving ads, this could result in monetary losses
in tens of millions of dollars by the hour as they lose impression counts. System performance
problems are studied by analyzing kernel and user space trace logs. The kernel instruments
record all requests, events, etc. happening within the system. There are over 300 instruments
by default in a typical Linux kernel. Even at present time, it is a very common practice to set up
instruments beforehand which are “expected” to detect any possible future problems. However,
this can create issues where unsuspected instruments may not have been enabled, leading to
important data being neglected or too many instruments being used than necessary. Therefore,
the result is induced with large amounts of noise, making it difficult to debug. This research will
be addressing those issues through a technique called adaptive tracing. In adaptive tracing,
instruments are controlled automatically by the framework itself to figure out points of interest.
Adaptive tracing has shown great potential in recent research developments. This research
proposes the exploration of using different types of metrics available with tracing data,
interlinking them with groups of possible trace events, and using these data with time series
algorithms to detect trend changes/breakouts.
We propose the use of a dynamic anomaly threshold attached to a feedback loop which can
adjust and adapt itself to changes in baseline resource usage and flag/unflag what was and has
become the new “normal” or “abnormal”. Through the use of these conclusions, the proposed
adaptive tracing framework should automatically adapt and adjust tracing configurations
through a feedback loop. The main objective of this research is to develop methods to
dynamically adjust tracing configurations based on the different system metrics data, their time
series trends, and the variable behavior of the system execution. This will result in reduced
noise and irrelevant data in the collected trace logs (or trace collection), reduced
overhead/observer effect and efficient detection and root-cause analysis of runtime system
issues. 
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Presenter: Jerry Akanwari

Title: Nematodes as Biological Indicators of Soil Health 

Abstract: Nematodes are of emerging importance in Canada, occurring in diverse feeding
groups present in the soil. Much of the attention is focused on root / plant-feeding nematodes
because of their economic impacts on Canadian agriculture. Far less is known of most free-living
nematodes that play a critical role in the ecosystem, and their communities hold valuable
information for soil health assessment. This is because soil nematodes have a permeable
cuticle, making them more sensitive to agricultural practices and environmental changes than
any other microorganism present in soil. In this study, I identified nematodes using their
morphological characteristics under different crop rotation schemes with and without cover
crops, and their population was used to assess soil health. Samples were collected directly from
growers field where corn-soybean rotation are continuing since several years now, with and
without cover crop plantation. Frequency of sampling were 2 times a year, nematodes are
extracted from soil by sugar centrifuge technique and identified under microscope using key
morphological characteristics. The study revealed the presence of major economically
important plant-feeding nematodes such as Xiphinema sp., Heterodera glycines,
Mesocriconema xenoplax, Pratylenchus penetrans, Tylenchorynchus sp., and Helicotylenchus sp.,
in crop rotation without cover crops compared to crop rotation with cover crops that had only
Pratylenchus penetrans, Helicotylenchus sp., and Tylenchorynchus sp. Also, crop rotation with
cover crops had a higher diversity of nematode feeding groups with a Shannon diversity index of
1.21 than crop rotation without cover crops, with a Shannon diversity index of 1.07. Crop
rotation without cover crops had characteristics of matured soil health conditions, whereas crop
rotation with cover crops had a disturbed soil health condition. Research is ongoing using
metabarcoding approach, where next generation sequencing data will be analyzed under Linux
platform using different bioinformatics programs to understand soil nematode community
structure within these growers culture practices. Results will be compared to morphological
analysis which requires more time, labor and experience personnel. The purpose of this study is
to find the best management practice to Canadian soybean growers in terms of soil health and
increase yield, and also to find if molecular approaches has any advantages over morphological
analysis. 
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Presenter: Gabriele Delle Monache

Title: Exploring the Cluster Chemistry of Pyridyl Alkoxide Ligands for the Discovery of 3d/4f Single
Molecule Magnets 

Abstract: The storage capability of hard drives has been increasing exponentially over the past 60 years.
In 1956, the leading device was able to store 310 bits (a unit used to measure storage ability) of
information per square centimeter. This is substantially less than a hard drive that was launched in 2015
that could store 210 billion bits/cm2. To further improve our data storage capabilities, scientists today are
working on the development of new materials to store information, such as single molecule magnets
(SMMs). SMMs can be magnetized in the presence of an applied magnetic field and remain magnetized
when that magnetic field is subsequently removed1. This means that each molecule can contain 1 bit of
information, increasing information storage density to ~30 trillion bits/cm2, allowing far more storage
than the technology in computers today. 
The Pilkington Group has been developing ways to make SMMs using transition metals (metals which
reside in the middle of the periodic table), such as a SMM containing 31 manganese ions2. Transition
metals are optimal because they often exhibit interesting magnetic properties such as slow magnetic
relaxation and a high number of unpaired electrons. The group has also employed a group of elements
referred to as lanthanides which occupy a special row toward the bottom of the periodic table such as
gadolinium, dysprosium, and terbium. Lanthanides are used as they have high intrinsic magnetic
anisotropy, which is a directional dependence of a molecule’s magnetic properties and is essential for
SMMs because it increases the lifetime of magnetization. My work focuses on combining both
lanthanides and transition metals in the same molecule in attempts to combine and compliment their
attractive magnetic properties.  
 The chemistry of three pyridyl alkoxide molecules, namely bhpH2 (1), mpmH (2) and dmpmH (3), in
tandem with auxiliary carboxylate ligands, have been explored for the preparation of novel
copper/lanthanide molecules. This strategy has afforded several new molecules with [Cu2Ln2] (4),
[Cu6Ln5], and [Cu4Ln2] cores, (where Ln(III) = Gd, Tb and Dy). The syntheses, structural and magnetic
properties of these molecules will be presented, highlighting how careful fine tuning of their molecular
structures makes it possible to switch on their SMM properties.          

 
Figure 1: Molecular structures of bhpH2 (1), mpmH (2) and dmpmH (3), and [Cu2Ln2] (4). 
References: 
1 H. L. C. Feltham and S. Brooker, Coord. Chem. Rev., 2014, 276, 1–33. 
2 P. Abbasi, K. Quinn, D. I. Alexandropoulos, M. Damjanovic, W. Wernsdorfer, A. Escuer, J. Mayans,

M. Pilkington and T. C. Stamatatos, 2017, 15644–15647. 
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Presenter: Albert Wu

Title: Kin recognition in an invasive perennial plant facilitates the success of subsequent
generations 

Abstract: A prominent feature of plant invasions is the formation of monospecific stands, where
invasive plants form dense clusters of closely related conspecifics. Upon reaching this stage of
the invasion, these stands become incredibly difficult for natives to outcompete, and
mechanically difficult and costly to remove. One proposed mechanism that may aid in the
formation in these stands is kin recognition responses, however the ability of kin recognition
responses to produce multi-generational responses remains critically underexplored. In this
experiment we grew sulfur cinquefoil in groups of kin or non-kin under one of two different
watering regimes, then harvested the plants, collected the soil, and sterilized half of the
collected soil. The collected soil was then used to grow individually potted sulfur cinquefoil of
the second generation. We found sulfur cinquefoil grown in soil conditioned by strangers
resulted in significantly lowered survival rates. Soils conditioned by kin plants under water stress
resulted in large and significant increases in growth and survival, but these effects do not exist
in sterilized soils. These results suggest kin recognition responses in sulfur cinquefoil are
microbe mediated, and exhibit long term effects, potentially contributing to invasive success of
the species.  
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Presenter: Dipanzan Islam

Title: Software Performance Analysis using Kernel Tracing 

Abstract: Software performance has been an ongoing research and only recently has reached
new heights of complexity due to the distributed nature of enterprise computing and the cloud.
Personal computers in the meantime have grown immensely in the past few decades, along
with it grew the need for software driving those personal computers. Even though the hardware
powering these PCs have progressed at a monumental rate, the software running on these
machines have both grown in complexity and stagnated in performance, because optimization
is much of an afterthought due to much higher performant hardware being readily available. 
Most software and or deployed systems are distributed in nature, and the components are
mostly scattered and interconnected. However, even the most well-designed intricate systems
experience catastrophic failures and fault diagnosis requiring root cause analysis is always
expected. Due to the nature of these systems being innately complex and scattered,
investigating and diagnosing performance problems has become very laborious often requiring
tools and expert knowledge about the production systems. Oftentimes the companies and or
developers of the system are not aware of the limitations of their product until it is in full swing
in production and then it is too late to recover from such failures which incurs hefty costs and
downtimes. 
In this research, we tackle the question of resolving performance problems and consequently
energy consumption of a bad software implementation by leveraging operating system kernel
tracing. We would like to approach bad source code behavior from the kernel’s point of view
and akin to logging, kernel tracing is one of the lowest levels of debugging and is one of the
richest sources of diagnostic information. Requests from any user-level application/library must
go through the kernel to complete its transaction and this context switch is what enables the
kernel to keep a log and track all the activities happening within the system, much like a flight
recorder on a commercial plane. 
All devices ranging from the PC to IoT have a kernel tracking all this diagnostic information. The
insight from kernel level trace data then can enlighten why the system failed or behaved
erratically and actually depict the actual state of the system for the developer to examine,
reducing the complexity of understanding a complicated system. The takeaway is that, if a bad
software pattern is also causing higher energy consumption, then fixing such an issue also
makes the systems greener, saving valuable energy and cost in the process. The world right now
very needs a lower footprint with everything going digital, if fixing a software pattern reduces
energy even if it’s a minuscule amount, that amounts for a large number of resources saved and
is a compound effect due to the scale. Resources are finite, and there are large consequences of
energy expenditure on our planet, striving to find even a small fix can prove indispensable in the
grand scheme of things. 
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Presenter: Jae Jung

Title: Investigating mechanisms of Proctolin on muscle contraction and intracellular
calcium-regulating pathway in Drosophila muscle. 

Abstract: Nerve cells communicate by releasing neurotransmitters onto other neurons and onto
muscle cells. Proctolin, a neuropeptide that modulates muscle contraction in arthropods, is
released as both a co-transmitter at neuromuscular synapses and as a neurohormone in
Drosophila. In Drosophila, bath-applied proctolin potentiates muscle contraction amplitude
elicited by bath-applied glutamate, the neurotransmitter that normally elicits muscle
contraction in insects. Because muscle contraction depends on cytoplasmic calcium level, we
used a transgenic fly line that expresses a calcium-sensitive Fluorophore (GCaMP6) in body wall
muscles to examine proctolin’s effect. Bath-applied glutamate transiently increased intracellular
calcium level, and this effect was potentiated when proctolin was applied simultaneously. This
suggests that proctolin potentiates muscle contraction by increasing cytoplasmic calcium level. 
Contraction requires both calcium influx and release of calcium from the sarcoplasmic reticulum
(SR) into the cytoplasm. Calmodulin is reported to mediate inactivation of L-type calcium
channels and should inhibit calcium influx across the plasma membrane. Calmodulin also
inhibits calcium release from the SR by inactivating ryanodine receptors (RYR) at high
cytoplasmic calcium concentration. We, therefore, tested the hypothesis that proctolin may
enhance Glu-evoked contractions by inhibiting calmodulin. At 2-30 μM, the calmodulin inhibitor,
W7, induced contractions, both in the presence and absence of extracellular calcium. W7 also
enhanced Glu-induced contractions in calcium-containing saline. Proctolin enhanced
W7-induced contractions, but W7 did not occlude proctolin’s ability to enhance Glu-evoked
contractions. This suggests that proctolin and W7 modulate contractions by different
mechanisms. Taken together, our results suggest that activating the proctolin receptor in
Drosophila enhances contractions via mechanisms that increase cytosolic calcium. 
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Presenter: Alex Popescu

Title: The contribution of changes in social antipredator behaviour in American crows to their
success in urban areas 

Abstract: Synurbic species tend to be generalists that benefit from living in close proximity with
humans as they are capable of exploiting anthropogenic benefits that more specialised species
cannot. Typical adaptations to living in urban areas include changes in foraging behaviour,
increased intraspecific aggression, and tameness toward humans. The American crow,
Corvusbra chyrhynchos, are a highly urbanised species that have greatly increased in abundance
in urban areas. While individual-level behavioural adaptations are an active area of research,
adaptations of social behaviours in corvids are underexplored. 
Here, we ask if social adaptations might be one of the reasons why American crows seem to
thrive in urban areas. 
Urban settings have been shown to alter the frequency of social foraging behaviour, such as
sentinel behaviour, by lowering the risk of predation from natural predators (e.g. raptors), by
increasing access to anthropogenic food sources (e.g trash cans and litter), or by providing novel
sources of stress (e.g. noise/light pollution, feral/free-roaming pets). We performed
experimental trials that consisted of supplemental feedings where the amount and quality of
food varied. Sentinel behaviour in American crows was quantified and compared between
urban and rural populations in the Niagara region. 
Preliminary analysis suggests that urban crows exhibit sentinel behaviour more frequently than
rural crows, which could explain, in part, the crow’s success in urban areas. Changes in sentinel
behaviour reflect the individual’s perception of their surroundings. If the costs incurred by the
individual exceed the benefits from participating in social behaviour, then an individual can
choose to forage in a more individualistic manner. By observing these changes, we might
provide insights into how social behaviour can change in response to environmental influences.
These findings could be important in understanding how species might respond to the rapid,
global increase in urbanisation, and contribute to the existing literature on how social behaviour
can benefit synurbic species. 
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Presenter: Alicia Piazza

Title: Brain cell regeneration at a snail's pace: How does Vitamin A metabolite direct
outgrowth? 

Abstract: During brain development and/or regeneration, cells grow and extend their processes
(axons) to first reach, and then connect with their appropriate targets. This target selection is a
critical process for the correct wiring and subsequent functioning of the brain. Precise
directional outgrowth and target selection is guided by dynamic structures at the tips of
growing axons, known as growth cones. Growth cones sense, interpret and integrate various
guidance cues within the brain environment, and as a result, can re-direct axonal outgrowth. 
The vitamin A metabolite, retinoic acid, is essential for proper brain development. We use the
mollusc Lymnaea stagnalis, because its nervous system contains retinoids (and their
appropriate signaling machinery), and also because the adult brain cells are large and capable of
regeneration. Using cultured regenerating motor neurons, we have shown that growth cones
will turn toward the source of retinoic acid, a response that is rapid and independent of gene
transcription (as it can occur in the absence of the nucleus). 
Guidance cue interactions are important for mediating growth cone responses in the brain, yet
we have only previously studied the guidance effects of retinoic acid in isolation. In this study,
we have now determined for the first time, whether the attractive growth cone turning
response to retinoic acid is affected by prior exposure of the same growth cone to an inhibitory
guidance cue, dopamine. 
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Presenter: Marcelo Muniz Correa

Title: Phosphoinositide signalling: testing the friendship between lipid transporters and lipid
kinases 

Abstract: Despite only being present in small amounts, phosphatidylinositol (PI) is a crucial
component of cell membranes. PI’s head group is a site for chemical modifications, particularly
phosphorylation. Seven phosphoinositide phosphates (PIPs) derived from phosphorylated PI
derivatives are made in human cells. PIPs serve as intracellular chemical signals recognized by
protein effectors, which in turn initiate different processes such as cell division, RNA virus
replication, and intracellular calcium release. Moreover, PIPs rely on various players to regulate
their pools across multiple cell membranes, namely proteins that transport their universal
precursor and enzymes that phosphorylate the latter. Of particular importance to our work is
the interplay between human and yeast Phosphatidylinositol Transfer Proteins (PITPs) and
Phosphatidylinositol-4-kinase IIIβ (PI4KIIIβ). These proteins are thought to work together to
ensure an appropriate amount of one of the PIPs, phosphatidylinositol-4-phosphate (PI4P), in
Golgi complex membranes. Some models have been proposed to explain the not yet fully
understood crosstalk between said two classes of proteins. To test one of those models (the
Nanoreactor Model), we have expressed human PI4K-IIIβ and PITPs. Disordered loop regions in
the sequence of PI4K-IIIβ had to be deleted to secure sufficient amounts of this otherwise large
protein for expression in bacteria. Enzymatic activity of PI4K-IIIβ was monitored by a
fluorescence-based assay. The latter, originally offered in an endpoint format, was modified by
our group to provide real-time data, thus offering valuable kinetic information. Our results will
afford better insight into the intricacies of PI4P regulation, which can lay the groundwork for
future explorations in lipid dynamics and the possible development of drugs that target proteins
in these pathways. 

24



Presenter: Connor Wilson

Title: Vibrational Properties of High-Entropy Oxides 

Abstract: High-entropy oxides (HEOs) comprise an equimolar mixture of 5 metal cations
annealed into a single-phase crystal structure. First synthesized in 2015, HEOs have garnered
much attention as candidates for high-efficiency batteries and heat shields. Previous studies on
the HEO (CoCuMgNiZn)O indicate the IR spectrum consists of a strong reststrahlen mode at 350
cm−1 and a much weaker mode at 150 cm−1 not predicted by group theory. The Raman
spectrum is composed of five peaks which have been assigned to, respectively, a TO, LO, LO+TO,
2LO, and two-magnon mode. A theoretical study of the phonons in HEO would elucidate the
origin of the weak mode and verify the Raman mode assignment but has not yet been
undertaken in the literature. To this end, a ‘toy model’ Hamiltonian for HEOs based on classical
lattice dynamics will be introduced. The model assumes each metal cation interacts with its
nearest-neighbour oxygen anion via the Buckingham potential. The model parameters will be
determined by fitting the potential against the ab initio energy surface and verifying the known
optical conductivity is qualitatively reproduced. Once the model is deemed acceptable, the
phonon density-of-states (PDOS) of HEO will be simulated using large, 128-atom supercells, and
the peaks in the PDOS will be cross-referenced against the phonon modes known from the IR
and Raman data. The model will then be extrapolated to HEOs with non-equimolar
stoichiometries to study how the PDOS evolves. The ability to determine how a change in the
elemental concentrations perturbs the phonons and consequently, the thermal conductivity, is
eminently desirable for engineering applications. Finally, the localization of the phonons in HEO
will be determined from the phonon eigenvectors, following a prescription W. Seyf et al. have
described for doped GaAs. 
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Presenter: Michelle Pearce

Title: Investigating climate and landscape-driven influences on thermokarst lake carbon cycling
in Old Crow Flats, Yukon 

Abstract: Lake- and ice-rich permafrost landscapes are sensitive to changing climate conditions.
Warmer and wetter conditions facilitate thermokarst processes, including lake expansion and
drainage, and enhanced hydrological connectivity among lakes and rivers. These thermokarst
processes have a strong influence on aquatic biogeochemical cycling, especially carbon. Carbon
cycling is complex and can be influenced by a multitude of processes. It must be more clearly
understood to identify how changing climate is impacting exchange of carbon among lakes,
downstream environments, and the atmosphere. Old Crow Flats (OCF), Yukon, Canada, a
14,500-km2 watershed containing over 8700 thermokarst lakes and ponds, is the traditional
territory of the Vuntut Gwitchin First Nation who are concerned with how landscape changes
are altering lake ecosystems and downstream environments. A lake hydroecological monitoring
program for 14 lakes has been maintained in OCF since 2007, which has shown that lakes are
increasingly influenced by rainfall; an indication of enhanced hydrological connectivity and
thermokarst. This may be influencing the carbon cycling of these lakes, and potentially
downstream environments and climate change feedbacks. Using 15 years of water chemistry
data and 5 years of carbon isotope (δ13C-DOC and δ13C-DIC) data, we evaluate how carbon
cycling in the 14 long-term monitoring lakes are influenced by hydrological change and
catchment properties. Since 2007, spring dissolved organic carbon (DOC) concentrations
significantly decreased in 2 lakes while dissolved inorganic carbon (DIC) concentrations
significantly increased for 3 lakes and decreased for 2 lakes. The significant change in DOC and
DIC concentrations were likely due to altered flow paths (i.e., catchment surface versus
subsurface inputs). Stable carbon isotopes help to explain these differences through identifying
potential sources of the carbon. For spring samples, a weak significant positive relationship
exists for δ13C-DIC and lake area to catchment area ratio (LA/CA), which is likely due to greater
inputs of biogenic carbon (i.e., vegetation, soil respirated CO2) from the larger catchments.
Lakes occupying larger portions of their catchments showed greater average seasonal declines
in δ13C-DIC from -3.4‰ to -6.4‰ indicating increased portion of δ13C-DIC from atmospheric
CO2 and mineral weathering over the ice-free season. These findings demonstrate the
complexity of carbon cycling and the need for long-term monitoring of relationships between
climate, landscape characteristics, and surface water in important permafrost landscapes. The
use of stable isotope techniques allows for insight into seasonal changes that cannot be
explained only by concentration.  
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Presenter: Pranjal Chakraborty

Title: Root Cause Analysis of Memory Issues in Enterprise Software 

Abstract: As enterprise software systems develop in size and capacity, they also get more
complicated. This raises the possibility of latent flaws, which unit and integration testing may
have trouble finding. The most common kind of latent faults are memory leaks. Most of the
enterprise software are written in memory managed languages. Although garbage collectors are
in charge of managing the memory in these programs, memory-managed languages like Java, or
Python still have memory leaks. This is because these languages' garbage collectors
overestimate object aliveness based on its reachability. Therefore, even if an item is not going to
be utilized again, it is not dumped if it is still reachable. As a result, things are kept in heap
memory but never accessed again. However, additional latent faults (such as unreleased file
descriptors, unterminated threads, or pipes) might potentially result in higher memory usage
and be attributed to issues with memory management. 
Memory leaks are difficult to find and take a lot of debugging work to replicate and localize.
Many of these problems, in particular, bypass the standard testing procedures employed in
software development. One of the causes is that integration and unit tests are too brief for
leaks to become visible as memory bloat or poor performance. Furthermore, a lot of these
flaws are environment-sensitive and are not brought on by a test suite. As a result, leaks are
commonly found during production, which results insignificant expenses. In this talk, we will be
discussing the current state of this problem, and how we are approaching this problem
leveraging version control systems and a combination of static and dynamic analysis. 
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Presenter: Jane Oleksiw

Title: The influence of home cage design and enrichment on personality in the bearded dragon
(Pogona vitticeps). 

Abstract: Personality is an inherent difference in behaviour between individuals that remains
consistent over time and in different environments. Genetic factors, environmental influences,
and life experiences are all aspects that can influence an animal’s personality. In particular, the
interplay amongst these factors is a concept that has been established in animals, but has rarely
been studied in reptiles. In this study, we investigated how home cage design and enrichment
might influence the personality of the bearded dragon (Pogona vitticeps). To examine this
relationship, bearded dragons were housed in differing cage types; standard cages contained
only basic housing needs whereas enriched cages presented more opportunities for the dragons
to climb, dig and hide via additional resources. Bearded dragon personality was then examined
using a novel arena test where personality traits like boldness-shyness and
exploration-avoidance were measured. Findings from the present study may further support the
presence of lizard personality and, more importantly, may establish it as an observable quality.
In addition, the experiment may allow us to better understand the relationship between
environment and lizard behaviour – which could improve welfare and husbandry practices for
the species in captive and wild settings. 
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Presenter: Nicholas Benton

Title: The Attempted Rearing of a Coquillettidia perturbans (Culicidae) Colony in a Controlled
Laboratory Environment. 

Abstract: Coquillettidia perturbans, or the cattail mosquito, is the only member of genus
Coquillettidia found in North America. It is a medically important mosquito due to its ability to
be a bridge vector for Eastern equine encephalitis virus (EEEv) and for West Nile virus (WNv). C.
perturbans can also fly up to ~14km to find a host and can be considered aggressive biters.
While this species is important for study, little is known about it due to its unique life cycle.
Immature members of genera Coquillettidia and Mansonia reside in vegetation-heavy
freshwater systems. They will use their modified siphons as larvae and pupae to stab into the
tissue of aquatic plants and siphon oxygen from the plant. This makes them unique to most
other mosquito larvae that take oxygen from the water’s surface. This behaviour along with
other factors has caused them to be difficult to rear in a laboratory for contained studies. This
has left much of the information known about C. perturbans to be collected from field
observations and sampling. This study aims to attempt to successfully rear a colony of C.
perturbans in a laboratory insectary. If successful, these methods can be utilized to give a steady
supply of lab-grown C. perturbans of all life stages for experiments with this under-examined
species. 
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Presenter: Katrina Carbonara

Title: Sometimes faster can be better: further improving 2DE-based quantitative top-down
proteomics 

Abstract: To understand molecular mechanisms, we must identify the biologically active players:
proteoforms (e.g., isoforms, splice variants, post-translational variants); this is also essential to
identifying genuine biomarkers and developing/assessing new therapeutics. The gold standard
to detect these species is two-dimensional gel electrophoresis (2DE; resolving by isoelectric
focusing (IEF) and SDS-PAGE). Over the last 10-15 years purportedly ‘faster’ methods have
become popular but do not support parallel technical replicates, nor routine proteoform
analysis. Regarding 2DE, older reports suggest a 20-66% protein loss during rehydration of
immobilized pH gradient (IPG) strips2,3. Here we report improved 2DE analytical times without
sacrificing data quality. The aims were to determine if (1) sample/IPG rehydration time could be
reduced; and (2) face-up rehydration reduced proteoform losses. Increasing IPG strip surface
area by microneedling reduced rehydration time from 16 to 4 hours, yielding quantitatively and
qualitatively indistinguishable final 2D gels, with total proteoform losses of only 0.04% during
face up rehydration. Contrary to[2,3], our detailed assessments establish that <0.3% of the total
proteome is lost during face-down rehydration, and a potential small loss of <<<3 kDa species to
wicks (routinely changed 5 times during IEF to aid sample desalting) and mineral oil (used to
prevent oxidation during IEF). 
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Presenter: Mohaimin Ehsan

Title: Priority-Based Resource Allocation Model for Vehicular Fog Computing 

Abstract: Vehicular Fog Computing (VFC) has been promoted to boost the computational
capabilities of individual vehicles without relying solely on data centre servers, supporting
services and applications for intelligent transportation. The low-latency property of
vehicle-to-vehicle transmission has made VFC more convenient and suitable for serving
delay-sensitive tasks. However, vehicles face significant challenges matching the demanding,
high-quality services to perform tasks efficiently. Several approaches have attempted
collaboratively pooling idle vehicular computer resources, but a few have explored prioritization
strategies. We thus focus our work on a priority-based hierarchical resource allocation method,
where Fog, controller, and vehicles control the network. Each resource request is prioritized
depending on specific vehicle characteristics, such as the request deadline, the distance
between the roadside unit and the vehicle, vehicle direction, and location. Prioritization is
organized following a three-tier queue to identify and allocate managed resources depending
on request and availability. We also introduce an algorithm to meet QoS requirements by
reducing the time a service request spends in the system queue and attaining high throughput
by effective resource provisioning. Simulation analyses showed reduced overall response time
and total cost for serving requests in large urban computing scenarios. 
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Presenter: Georgina Gardner

Title: Rapid medium nutrient depletion to below the physiological range by cancer cells cultured
in Plasmax 

Abstract: Mammalian cell culture is a fundamental tool used to study living cells. Presently, the
standard protocol for performing cell culture involves the use of commercial media that contain
an excess of nutrients. While this reduces the likelihood of cell starvation, it creates
non-physiologic culture conditions that have been shown to ‘re-wire’ cellular metabolism.
Recently, researchers have developed new media like Plasmax, formulated to approximate the
nutrient composition of human blood plasma. Although this represents an improvement in cell
culture practice, physiologic media may be vulnerable to nutrient depletion. In this study we
directly addressed this concern by measuring the rates of glucose and amino acid depletion
from Plasmax in several cancer cell lines (PC-3, LNCaP, MCF-7, SH-SY5Y) over 48 hours. In all cell
lines, depletion of glucose from Plasmax was rapid such that, by48h, cells were hypoglycemic
(<2mM glucose). Most amino acids were similarly rapidly depleted to sub-physiological levels by
48h. In contrast, glucose and most amino acids remained within the physiological range at 24h.
When the experiment was done at physiological oxygen (5%) versus standard (18%) with LNCaP
cells, no effect on glucose or amino acid consumption was observed. Using RNA sequencing, we
show that this nutrient depletion is associated with enrichment of starvation responses,
apoptotic signalling, and endoplasmic reticulum stress. A shift from glycolytic metabolism to
mitochondrial respiration at 5% O2was also measured using Seahorse analysis. Taken together,
these results exemplify the metabolic considerations for Plasmax, highlighting that cell culture
in Plasmax requires daily media exchange. 
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Presenter: Alysha Gullion

Title: Understanding the effect of in-row cover crop planting and its influence on invertebrate
species

Abstract: Even though vineyards in Niagara are key drivers in economic growth, little research
has been done on the interactions between organisms across all trophic levels that inhabit
them, i.e., insect species. Thus, the aim of the present research is to examine the responses of
invertebrates to in-row cover crop planting. This will allow us to find out what type of insects
interact with cover crops (singular cover crop species versus a mixture) and their roles in the
ecosystem. This will contribute to a better understanding of which cover crops may be more
effective in attracting beneficial insects versus pest species.
Sentinel plants will be placed in two different vineyards within the Niagara Region (one irrigated
and one non-irrigated). After being left out for four days, plants will be collected by placing
netting over them and insect will be identified. In addition to this, sweeps and sticky traps will
be placed in the vineyard to assess the community composition that encompasses the plant.
The research has not been completed yet, so no findings have been recorded. The expected
completion date for this study is August 2023.
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Presenter: Liam McDevitt

Title: A Framework for Meta-heuristic Parameter Performance Prediction Using Fitness
Landscape Analysis and Machine Learning 

Abstract: The behaviour of an optimization algorithm when attempting to solve a problem
depends on the values assigned to its control parameters. For an algorithm to obtain desirable
performance, its control parameter values must be chosen based on the current problem.
Selecting appropriate control parameter values is time-consuming, computationally expensive,
challenging, and necessary for optimal performance. The time complexity associated with
searching for effective control parameter values often overshadows addressing the problem at
hand, limiting an algorithm's efficiency. The main objective of this thesis is to craft an intelligent
strategy, leveraging machine learning classification and quantitative characteristics about the
current problem, to predict the performance of control parameter configurations in unseen
environments. This thesis investigates the use of this proposed framework for the Particle
Swarm Optimization (PSO) algorithm and culminates in the proposal of a robust parameter-free
PSO variant that effectively eliminates the computational cost of parameter tuning, yields
competitive performance, and is highly accessible to researchers and practitioners. 
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Presenter: Zoe Gagnon

Title: Investigating Postsynaptic Effects of Neuropeptides on Drosophila Muscle Cells 

Abstract: Understanding the mechanisms by which neuropeptides function is key to
understanding how cells function on a larger scale.  This could include involvement in complex
cellular processes, or disruptions to communication which may result in disease forms. The
insect neuropeptide, DPKQDFMRFamide, is known to be present in neurosecretory cells of
Drosophila melanogaster and is thought to act as a neurohormone. Another neuromodulator,
Proctolin, acts as a co-transmitter and neurohormone. Both neuropeptides act at
neuromuscular junctions in 3rd instar larvae. Knock-down experiments reported previously
showed that DPKQDFMRFamide can act on receptors in presynaptic terminals to increase
release of neurotransmitters and on postsynaptic receptors to induce muscle contraction when
applied in bathing solution. Reducing expression of the Proctolin receptor showed that
contractions elicited by the neurohormone are reduced following knock-down in muscle cells,
but not in neurons. Previous experiments also demonstrated Proctolin receptor expression in
nerve endings on body wall muscles. More recent research shows that both peptides enhance
contractions of body wall muscles elicited by glutamate or caffeine, suggesting that this
modulatory effect reflects a postsynaptic action. The presence of both presynaptic and
postsynaptic receptors, however, poses the question of whether DPKQDFMRFamide might
enlarge these contractions by increasing spontaneous release of glutamate or even
co-transmitters from the nerve terminals. This question is addressed in the present work by
determining whether DPKQDFMRFamide can alter glutamate-evoked contractions when
transmitter release is blocked. In larvae expressing the temperature-sensitive, dynamin mutant,
Shibire, neurotransmitter release ceases at elevated temperature. At 10-7M or 10-6M
concentrations, DPKQDFMRFamide increased the amplitude of glutamate-evoked contractions
in heated Shibire larvae. Proctolin was used as a positive control, since it does not appear to act
presynaptically. At 10-6M, Proctolin also increased the amplitude of glutamate-evoked
contractions in heated Shibire larvae. These results provide evidence that both peptides elicit
postsynaptic actions at Drosophila neuromuscular junctions. Supported by NSERC.
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Presenter: Melanie Denommé

Title: Examining the assumption that interacting with barriers indicates a motivation to escape
in bearded dragons (Pogona vitticeps). 

Abstract: Interacting with barriers (ITB) is a conspicuous, repetitive behaviour that has been
widely documented among those that care for captive reptiles. As the name implies, when a
reptile is “interacting with barriers”, they run back and forth along the barriers of their
enclosure, sometimes attempting to climb up or dig under these barriers. Although it seems
inconspicuous, ITB shares many similarities with other “stereotypic behaviours” seen in captive
animals, and in some cases, reptiles perform ITB for hours of their day and cause serious injuries
to themselves. Because ITB is performed at the barriers of an enclosure, many have assumed it
indicates that the reptile is attempting to escape their enclosure; however, despite the
widespread usage of ITB as an indication of a motivation to escape, this assumption has never
been tested. In this talk, I will use video recordings of captive-bred bearded dragons (Pogona
vitticeps) in their home cages to examine this assumption. If ITB indicates a motivation to
escape, then the behaviour should be performed more along the barriers of their enclosure
they have had repeated experience exiting from. 
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Presenter: Madiha Mariam Ahmed

Title: Research on Deep Clustering for High-Dimensional Molecular Data using Transformers and
Equivariant Neural Networks followed by Data Visualization - (Survey of Molecular
Representations for Deep Clustering) 

Abstract: High-dimensional data analysis for exploration and discovery includes two
fundamental tasks: deep clustering and data visualization. Conventional clustering and
visualization methods typically suffer from poor performance when applied to highly
dimensional data. Therefore, it is very useful to first map the data to a lower dimensional
semantic space, where distances are more meaningful, less noisy and less subject to the curse
of dimensionality. In order to achieve this, Deep Neural Networks are introduced which utilize
dimensionality reduction and representation learning methods to learn a clustering-friendly
representation (Deep Clustering). This research aims to compare the clustering performance of
Transformers and Equivariant Neural Networks on 3D molecular graphs, which is the current
state-of-the-art representation and view the clusters using UMAP and t-SNE. 3D molecular
representations contain more structural information over the traditional SMILES and
fingerprints, to obtain more accurate clustering. 
Currently, since I am in the beginning stage of this research topic (Literature Review), during the
Conference, I am going to present a survey of the Molecular Representations that are employed
for such Deep Clustering Models. (This idea has been suggested by my supervisor). 
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Presenter: Ishan Herath

Title: Deep Proteome Analysis: Using a Pulsed Electric Field to Enhance Proteoform Resolution 

Abstract: Two-dimensional gel electrophoresis (2DE) enables the highest resolution analysis of
complex protein samples and thus optimal species identification by mass spectrometry or
Western blotting (Carbonara et al., 2021; Oliveira et al., 2014). 2DE resolves species by charge in
one dimension (isoelectric focusing), and orthogonally by size (molecular weight) using
SDS-PAGE. SDS-PAGE is the 2nd dimension of 2DE and allows biomolecules such as proteins
linearized by SDS to migrate through the gel proportionally according to size and the number of
SDS molecules bound (each having a charge). Further increasing this resolution is critical to
optimize analysis of proteoforms, the modified, functional species of canonical proteins;
detailed proteoform assessment is crucial to a breadth of research, to understand molecular
pathways, and identify biomarkers and drug targets (Carbonara et al., 2021). Isoforms and a
plethora of modifications (e.g., alternative splicing, post-translational) yield differences in
charge and molecular weight, and thus differential migration and resolution of species into
distinct spots on 2D gels. This project aims to study the potential improvement of resolution to
enable optimal species detection (i.e., deeper proteome analyses) and thus increasingly better
proteoform identifications in the second dimension of 2DE. Periodic interruption of the electric
field (PIEF) driving proteoform separation reduces molecular entanglement in the gel and
joule-heat accumulation, which lower resolution (i.e., diffuse bands in standard SDS-PAGE)
(Chen & Chrambach, 1996; Yarmola et al., 1996). Using SDS-PAGE to compare sample resolution
in a standard continuous electric field vs. PIEF, I find PIEF markedly increases band (i.e.,
proteoform) resolution. 

References
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Embracing the Complexity.Proteomes, 9(3), 38. https://doi.org/10.3390/proteomes9030038 
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33(3), 163–170. https://doi.org/10.1016/s0165-022x(96)00021-8 
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Presenter: Lyllian Corbin

Title: Small males are the last to establish territories in the eastern carpenter bee 

Abstract: Body size is an important determinant of reproductive success in male
hymenopterans. Consequently, males face different outcomes in their ability to endure
competitive mating strategies, such as territoriality, which should favour large males.
Territoriality is the main mating strategy exhibited in male eastern carpenter bees (Xylocopa
virginica). Most males emerge in the spring, before females, and hover near the nesting
aggregation competing for mates until they exhaust themselves or leave. However, some males
hover later in the breeding season after most females have emerged. While the earliest males
have maximum access to females, males may avoid competitors by choosing to hover later. We
aimed to determine the effects of body size on male territoriality in eastern carpenter bees, in
which body size likely influenced the timing of male hovering behaviour. We predicted that large
males started hovering early in the season and were replaced by small males later. During 2016
to 2021, male activity was observed at several nesting aggregations throughout a naturalization
site near Brock University. Males were individually caught and marked, and their intertegular
width was measured for body size comparisons. Observations on the number of hovering males
were recorded at individual aggregations daily, until male activity ceased. 
Male body size varied across years and across nesting aggregations within years. Slightly
bimodal distributions in intertegular width were likely caused by variability in the smallest and
largest males within years, indicating that size variation may contribute to behavioural
differences. On average, the earliest male began hovering by mid-May while the latest male
began hovering by mid-June. Late hovering males generally appeared 23 to 44 days after male
activity began. Furthermore, intertegular width had a significant effect on the hover timing of
males, despite the accounted size variation across and within years. Thus, the largest males in
the population were the first to begin hovering, while the smallest males were last. Late hover
timing confers certain benefits and costs to a male’s reproductive success when trying to secure
mates. By choosing to hover later in the season, small males may benefit from avoiding
aggressive interactions with larger competitors. However, these males also risk the
consequence of missing out on mating opportunities if female availability is low. Further
comparisons on differences in female density and male behaviour will emphasize the effects of
female availability on mate competition and territoriality in males. 
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Presenter: Nicholas Aksamit

Title: Cooperative Multi-objective Particle Swarm Optimization and Differential Evolution for
Drug Design 

Abstract: De novo drug design involves the selection of molecular candidates with improved
pharmacokinetic properties. Scientists believe the estimated chemical space contains
10^18-10^200 molecules, which is too great an amount to scan through within a reasonable
amount of time. Thus, artificial intelligence techniques can be applied for an enhanced search of
drug candidates. There exist multi-objective metaheuristics proposed for de novo drug design,
however a large amount of available work converts the multi-objective problem into
single-objective by employing a weighted sum fitness approach. In this preliminary study, we
provide a comparison between two cooperative multi-objective optimizers CCMGPSO and
CMODE, based respectively on particles warm optimization and differential evolution. Both
CCMGPSO and CMODE use the Pareto fitness evaluation method. Three objectives are
employed as measurement of fitness: binding affinity, synthetic accessibility, and penalized logP.
Correspondingly, they measure the predicted binding of a ligand to Beta Secretase-1, ease of
crafting the molecule, and how hydrophilic or hydrophobic a molecule is. The approximated
pareto optimal fronts of each algorithm are evaluated using the hyper volume indicator and
generational distance metrics. Preliminary results indicate that the proposed differential
evolution algorithm outperforms the particle swarm based approach. However, this continuing
study will examine further variants of particle swarm optimization and differential evolution,
and carry out a scalability study with an increase in the number of objectives including binding
affinity from molecular docking as an objective measure. 

40



Presenter: Mubashir Murshed

Title: Adaptive RL-based Decision for Efficient User-centric Virtual Cell Management and
Handover in 5G Vehicular Networks 

Abstract: The advancement of 5G technologies and Vehicle-to-Everything communication opens
a new paradigm for Intelligent Transportation Systems in safety and infotainment services in
urban and highway scenarios. Connected vehicles are vital for enabling massive data sharing
and supporting such services. Consequently, a stable connection is compulsory to transmit
across the network successfully. The new 5G technology introduces more bandwidth and
reliability, but it faces a low communication range, suffering from more frequent handovers. The
shift from a base station-centric view to a user-centric view helps cope with the smaller
communication range and ultra density of 5G networks. We develop a Reinforcement Learning
(RL) decision algorithm based on the user-centric approach through Virtual Cells (VC) to
efficiently handle handovers and cell management. Our VC can help maintain stable
connections by remaining connected to multiple base stations and creating a virtual cell with
several stations for each vehicle. Moreover, the random direction of traffic flow, high mobility,
uncertain road traffic situation, and signal strength from transmission points vary from time to
time and cannot always be predicted beforehand. The RL algorithm learns in real-time for more
accurate handover decisions according to the current status of vehicles and respective
transmission towers. Our proposed method is expected to reduce the number of handovers by
selecting the appropriate size of Virtual Cells through adaptively learning the environment. We
will observe our expectations by implementing our proposed approach in large-scale, realistic,
dynamic simulated urban scenarios composed of high-mobility vehicles connected with 5G
networks. 

41



Presenter: K M NAFIUL HASSAN

Title: Mobility-based Multi-layered Caching and Data Distribution in Vehicular Fog Computing 

Abstract: Intelligent Transportation systems provide valuable services to drivers and passengers,
whereas vehicular networks enable fundamental underlying support through communication
and data sharing. Vehicular edge and fog computing became essential to access data almost
instantaneously and perform computation closer to devices and applications; however, there is
a high demand for continuous communication and computation. Therefore, caching data is a
must that plays a vital role in enabling faster responses and making data more available.
Moreover, it is impossible to fetch data from another source while not finding desired data in
the cache due to the significant latency of the communication. This work investigates using a
multi-layer caching strategy to make data more available to the requesting nodes, enhancing
data availability and efficiently providing responses between the layers. The cache in the layers
is distributive and updated on time based on the demand and criteria of the requests. We also
distribute data using vehicular mobility by placing limited but significant data into the cache of
the vehicle. These communication and data exchange types are standardized through policies in
our methodology. This cache management design is extensively analyzed using established
frameworks and vehicular networks through simulated environments and visual constructions. 
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Presenter: Ricardo Alva

Title: Oxygen concentration differentially affects gene expression in distinct cancer cell lines 

Abstract: At sea level, oxygen is found at a partial pressure of approximately 21% in the
atmosphere. Because most incubators used in standard cell culture do not regulate oxygen
levels, headspace oxygen concentration equilibrates to ~18%. Conversely, physiological oxygen
levels range from 1%–6% in most mammalian tissues (physioxia). Such hyperoxic conditions in
standard cell culture affect reactive oxygen species (ROS) production, proliferation, replicative
lifespan, differentiation, energy metabolism, mitochondrial network dynamics, and the
response to drugs and hormones. The aim of this project was to investigate the transcriptional
response to different oxygen levels and whether it is similar across cell lines, or cell-line specific.
Using RNAseq and bioinformatic tools, we performed differential gene expression and
functional enrichment analyses in four cancer cell lines, LNCaP, Huh-7, PC-3, and SH-SY5Y
cultured at either 5% or 18% oxygen for at least 14 days. Although oxygen levels affected
transcript abundance of thousands of genes, little overlap was found in the identity of these
genes between cell lines. Functional enrichment analysis also revealed different biological
processes and pathways that were affected in each cell line. Interestingly, we found that the top
differentially expressed genes are involved in cancer biology. Further, we observed several
hypoxia-inducible factor (HIF) targets upregulated at 5% oxygen, suggesting a role of HIF at
physiological oxygen conditions. Finally, oxygen strongly induced transcription of mitochondrial
genes in most cell lines, in a cell-type specific manner too. We conclude that cellular response
to oxygen is widely cell-type specific, emphasizing the importance of maintaining physioxia in
cell culture. 
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Presenter: Madeline Janecek

Title: Alignment of Multiple System-Level Traces for Anomaly Localization 

Abstract: Software systems are rapidly growing in both size and complexity, and consequently
there is a need for tools to assist with identifying and diagnosing the cause of performance
anomalies. Failure to remedy the causes of such anomalies can easily lead to customer
dissatisfaction and possible financial loss. By examining low level kernel events collected using
lightweight tracers, we can get a fine-grained picture of software execution while imposing
minimal overhead. However, manual analysis of this data is simply infeasible due to its massive
size. By creating sequences that represent the elements which contribute to an execution’s
overall latency, we can get a more compact yet comprehensive representation of its execution
behaviour. This can be done by extracting each execution’s critical path, which is defined as the
longest execution sequence without wait delays. From there, different techniques can be used
to perform anomaly localization to identify specific deviations from normal executions. In this
work, a group of normal executions are compared to anomalous executions using multiple
sequence alignment, which is a technique commonly used to compare different biological
sequences. Comparing different performance indicators of the aligned segments can reveal
latency-based anomalies, whereas unaligned sequences can highlight the existence of structural
anomalies. This drastically narrows down the search space for developers and system
administrators when it comes to pinpointing the causes of anomalous behaviour. 
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Presenter: Naomi Vos

Title: Sex Differences in Sympathetic Neuronal Discharge Patterns During Isometric Handgrip
Exercise in Humans: A Study Proposal 

Abstract: The SNS communicates with our blood vessels to maintain blood pressure
homeostasis during physiological stress. Considerable sex differences exist in sympathetic
regulation of blood pressure. Compared to males, females demonstrated smaller rises in both
sympathetic activity and blood pressure during physiological stress. The mechanisms
contributing to sex differences in sympathetic regulation of the cardiovascular system remain
unclear but may involve the firing patterns of the differently sized sympathetic neurons
controlling blood vessels. To increase sympathetic discharge towards blood vessels during
physiological stress, the sympathetic nervous system (SNS) uses two main strategies: 1) the SNS
increases the firing rate of neurons active during resting conditions and 2) the SNS recruits a
subpopulation of neurons that were previously silent during resting conditions. Sympathetic
neuronal discharge patterns can be studied by recording sympathetic action potential (AP) firing
patterns. Whether these sympathetic neuronal strategies are affected by biological sex remains
unknown. Some insight to sympathetic AP firing patterns may be gained from studies focusing
on the integrated MSNA (muscle sympathetic nerve activity) neurogram which has been the
conventional method of quantifying sympathetic discharge. Several studies have found that
under baseline conditions, females demonstrate lower resting MSNA burst frequency and
incidence than males. During physical exercise, imposed by isometric handgrip exercise (IHG)
and post-exercise circulatory occlusion (PECO), some studies have found that females
demonstrate smaller increases in integrated MSNA burst frequency. 
Therefore, this study aims to investigate sympathetic AP discharge, recruitment, and latency
strategies in humans during IHG exercise and PECO. This study will test the hypothesis that
compared to females, males will demonstrate increased firing of already-active AP clusters and
increased recruitment of previously silent, larger, and faster conducting AP clusters during IHG
exercise and PECO. The impact of biological sex on sympathetic AP latency patterns will be
explored. This study will recruit 24 individuals (50% male and female) between the ages of 18
and 30. The study will employ 5 minutes of baseline conditions, 5 minutes of 20% IHG followed
by 3 minutes of PECO. MSNA will be measured via microneurography (peroneal nerve).
Sympathetic APs will be extracted from the MSNA neurogram using a continuous wavelet
transform, ordered based on peak-to-peak amplitude, and sorted into clusters (Scott’s Rule).
Heart rate (ECG) and blood pressure (Finometer) will be measured. Sympathetic AP discharge
will be quantified as AP frequency (APs/min), AP incidence (APs/100beats), APs per MSNA
burst, AP clusters per MSNA burst, total number of AP clusters, and AP latency. 
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Presenter: Bao Le

Title: The patterns and contributions of DNA transposition to genetic polymorphism in humans 

Abstract: Mobile elements (MEs) are one of the fundamental driving forces of human genome
evolution since they can alter the structure and function of the genome by inserting themselves
into other genes or their nearby locations, leading to changes in the expression or function of
the genes. MEs families and their members are highly diverse but can be grouped into 2 major
classes: retrotransposons and DNA transposons. In humans, most MEs are inactive and
interspersed through the genome except for some members of retrotransposons, including Alu,
LINE1, SVA, and HERV-K. Although the copy numbers of each member range from a dozen to
one million, only small copy numbers of the total are active and can transpose to new genomic
locations in recent human history. The past and ongoing transposition activities result in
lineage-specific insertions that are polymorphic for being unique to one or more populations or
even certain families/individuals. These polymorphic MEs (pMEs) are considered superior
ancestral informative markers (AIMs) for studying human population genetics and can be
important genetic markers for Genome-wide association studies (GWAS). In this study, we
employ the 1000 Genome Project (1KGP) dataset, which covers over 3200 individuals from 26
populations around the world, to genotype all pMEs to examine population patterns,
interpopulation relationships, and the contribution to human phenotypes. 
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Presenter: Thomas Henley

Title: Surface dust coverages on rock targets in Gale Crater, Mars: Influence of seasonal wind
variability, topographic control, and proximity to eolian sand fields 

Abstract: Atmospheric opacity determined by cameras onboard rovers is used to model dust
mobility on Mars and show a correlation between increasing wind speeds and seasonal fluxes of
dust aerosols as the planet approaches perihelion. Aerial dust coverages determined on rock
targets imaged on the Mars Science Laboratory (MSL) Mars Hand Lens Imager (MAHLI)
represent a complementary dataset and provide insights to local and seasonal dust mobility and
deposition. Using methods of Schmidt et al (2018) on MAHLI images of 690 horizontal rock
targets, the surface dust coverages determined within 17 mm spots range from 0.9 to 71.9%.
Dust coverages are highly variable, where for some nearby targets, separated by only a few
meters, can vary up to 70%. Yet, regional and seasonal trends are observed, spanning 28.15 km
and 6 Mars Years. Comparing dust coverages and Solar Longitude (Ls, position of Mars in orbit)
reveals an annual cycle where dust coverages range to higher values (MY35, 2.3-60.7%) during
southern autumn/winter (Ls 0-180) and lower values (9.87-50.6%) as the planet approached
perihelion in southern spring and summer (Ls 180-360). Contrary to sand-sized particles, which
are only mobilized during southern summer, dust mobility/suspension is more gradual, where
maximum dust coverages decrease systematically after the Martian new year, and continues
until southern summer, spiking again as the planet approaches aphelion. Particularly low dust
coverages recorded during Bagnold Dunes traverse phase 2 (Sol 1603-1659, as low as 1.3%)
indicate that lags among active dune fields are poor reservoirs for dust on the Martian surface,
where saltating sand grains eject fine material into the air column. Dust coverages above Vera
Rubin Ridge (VRR) demonstrate the importance of elevation in controlling dust coverages on
rock surfaces, where a continued trend of decreasing annual maximum dust coverage with an
accompanying increase in minimum dust coverages is observed. 
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Presenter: Zackery Watts

Title: Synthesis of Redox-Active Phenalenol-Substituted Ligands in Rare Spin-Crossover
Conducting Complexes 

Abstract: Spin-crossover in 3d4-7 transition metal complexes is a redistribution of d-orbital
electrons between low- and high-spin states. The spin-state change results in alterations to
magnetic behaviour and structural properties, and can lead to bistability, which is an essential
feature between two different states. Multifunctional materials are molecular materials with
two or more discrete properties not found together naturally. Our work has been focused on
the development of multifunctional spin-crossover conducting materials. Reported
spin-crossover conductors consist of ionic complexes where the cation contains the
spin-crossover unit, and the anion is the conductor. We are exploring the development of new
single-component species where all properties are retained in one single molecular unit to
generate strong inter-property interactions. 
Our methodology in producing these complexes is through the usage of aryl-azo ligands. The
oxidative and reductive (redox)nature of these ligands may produce open-shell radical states in
which conductive properties arise. In 2019, Lemaire et al. reported on a novel
phenalenol-substituted ligand [2-(2-pyridyl)hydrazono]-1-phenalenol "phpl". The reported
homoleptic Fe(phpl)2 complex featured semi-conductive properties, however, no spin-crossover
transition due to the strong ligand field. Designing heteroleptic (two or more mixed ligand)
complexes using the phpl ligand and N-(8-quinolyl)-salicylaldimine "qsal", a known
spin-crossover ligand, reduces the strength of the ligand field and may produce spin-crossover
and conductive properties. To control the production of these complexes, we developed a
method of singly coordinating the qsal ligand to an Fe or Co metal centers, which then can act
as a precursor to the development of heteroleptic complexes with phpl. This method has proven
to be successful in our research in the development of several novel heteroleptic species. 
We have developed a novel heteroleptic single-component spin-crossover conductor
[Fe(qsal)(phpl)]Cl. This complex demonstrates how the development of these diverse
heteroleptic species can be fruitful in the design of contemporary multifunctional materials.
Current efforts are underway to produce single crystals of the complex, and we are exploring
novel derivatives of both qsal and phpl ligand systems. From these investigations, we hope to
produce a new family of single-component spin-crossover conductors that feature strong
inter-property interactions that may be useful in molecular-based materials. 
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Presenter: Kristen Vlahiotis

Title: Monitoring and Controlling Grapevine Mealybug Abundance in Niagara Vineyards

Abstract: Grape leaf roll associated virus is a widespread disease found all over the world. The
third strain of the disease, GLRaV-3, is particularly devastating and is responsible for millions of
dollars in crops loss every year in Ontario. In the Niagara region, the primary vector for this
disease are mealybugs (Pseudoccus maritimus). Mealybugs make excellent vectors because
both the overwintering generation and summer generation use the grapevines as hosts. The
phenological growth stage of the grapevine influences the timing of each generation. The first
instar stage in the mealybug lifecycle are the most efficient vectors. They are also the most
susceptible to spraying. Predicting the peak of first instars will help growers determine the best
time to spray. The phenological growth stage of the grapevine may be correlated with mealybug
first instar development during the summer generation. Mealybug lifecycle counts across four
sites in Niagara were completed in the summers of 2020, 2021 and 2022. Two methods were
used to collect counts: bark peels and tape traps. The growth stage at all four sites was also
recorded during all three years. Evidence of a relationship between first instar peak and
phenological growth stage was found. More robust data is needed before any concrete
conclusions are drawn.
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Presenter: Kasia Zgurzynski

Title: Native plants as cover crops in vineyards

Abstract: The objective of my M.Sc. thesis is to determine the performance of different plant
species for their utilization as cover crops inorganic vineyards. Plants used in this study include
those that are native to Ontario. Cover crops are plants used as companions of a commercial
crop. It has been suggested that they can help buffer clime variability due to climate change and
thus contribute to grape yield stability and its quality. The plants proposed for my study include
purple prairie clover (Dalea purpurea), black-eyed susan (Rudbeckia hirta), wild licorice
(Glycyrrhiza lepidota), butterfly weed (Asclepias tuberosa), Eastern purple coneflower (Echinea
purpurea), white heath aster (Symphyotrichum ericoides), and narrow-leaf blue-eyed grass
(Sisyrinchium angustifolium). Species were chosen based on their morphology, culture, and
accessibility. The species are being tested as grown in monoculture (one species at the time)
and in mixture. To be able to assess their performance when grown alone or in mixture,
experiments will be performed in the greenhouse (to better understand the plant-plant
interactions) and in the field in operating conditions (realistic system with greater interactions
including the presence of weeds).
The objective of the greenhouse experiment is to assess how the chosen species interact,
whether negatively as in competition, or positively as in facilitation, when grown alone or in
mixture. This includes each species with one plant per pot, with several individuals of a single
species per pot, and all species mixed in one pot. This totals 120 pots with 15 treatments and
eight replicates each.
The field study in the vineyard is measuring the relative performance and establishment under
field conditions for these species. They have been seeded in an area central within an organic
vineyard, between rows of vines and assessed at various times during the growing season.
There are 90 plots altogether. They have been seeded as individual species, in a combination
with all species, as well as a control, totalling 9 treatments with 10 replicates each. Percent
cover of each plant (cover crop and weeds) are being surveyed 3 times during the growing
season, within each plot.
Based on previous studies, the native plants are expected to perform well, and provide
advantages such as overwintering habitat and support for local biodiversity. Previous studies on
native cover crops have mainly focused on grasses, and there is substantial work left to be done
in testing different native forbs for this purpose. Native forbs have been looked at more in
hedgerows, though less within vineyards themselves. Having a better understanding of how to
work with these native cover crops can contribute to biological control, and lessen the burden
of pests in vineyards, while contributing to the local biodiversity of the region. This gives
growers an opportunity to make more sustainable choices, especially in the face of climate
change.
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Presenter: Chris Chu

Title: Mitochondrio - an in-silico non-deterministic model of mitochondrial dynamics in live
mammalian cells

Abstract: The textbook depiction of a mitochondrion is as an egg-shaped organelle. In reality,
mitochondria range from egg-shaped to noodle-shaped and everything in between. Indeed,
inside of mammalian cells mitochondria undergo continuous dynamic shapeshifting to form and
modify large networks. These networks are critical to multiple cellular functions, particularly
metabolism, cell division, and genomic stability. Mitochondrial dynamics result from the
activities of dozens of specialized enzymes, receptors, and transcription factors that regulate the
abundance, localization, and connectedness of these organelles. It can be difficult to predict the
effects of altering any aspect of these processes. To aid in our understanding of mitochondrial
dynamics, we have created anin-silico model using the game engine Unity. We call our
non-deterministic model ‘Mitochondrio’, inspired by the game Slitherio. In the simulation, a
user can choose the abundance of mitochondrial subunits, the complexity of the cytoskeleton
(mitochondria move along the cytoskeleton), the velocity and diameter of mitochondrial
subunits (they are spheres that join together into larger structures), and the probabilities of
fusion and fission. Once the user selects ‘Create’, the mitochondrial network within a single cell
is established and will behave according to parameter settings. We then use our Mitochondrial
Network Analysis (MiNA) tool to measure the characteristics of resultant networks, including
network size and branch lengths. Using this approach we are gaining insight into how individual
aspects (e.g. velocity) can alter the characteristics of mitochondrial networks. This insight is
useful in interpreting empirical observations we make in living cells. More specifically, the
purpose of the project is to determine the effects of various parameter values on the
characteristics of mitochondrial networks in terms of how long it takes for them to reach a
steady state. Screenshots of the networks at different time points were captured and are later
analyzed using MiNA where the extent of mitochondrial branching is evaluated. Fission and
fusion probability are the two parameters that were put to test to see how varying those values
can affect the time it takes to reach stable states. The number of main branches and the average
mitochondria per main branch were both set to be 50. The speed of mitochondria movement
was set to be 0.2 and the diameter of mitochondria was set to be 0.1. In reality, fusion
probability is around 99% whereas fission probability is less than 1%. In order to see whether
the networks reached stable states, the trends of mitochondrial footprint, which represents the
area, branch lengths, summed branch lengths and network branches are analyzed.
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Presenter: Ivan Drahun

Title: Assessing the susceptibility of Culex pipiens (Culicidae) mosquitoes to insect-specific virus
(ISV) infections

Abstract: Culex pipiens mosquitoes are one of the primary vectors of West Nile virus (WNV) in
North America. Their generalist feeding behaviour allows them to serve as a bridge vector and
transmit WNV from birds to humans. Aside from medically important mosquito-borne
pathogens, newly discovered viruses that only infect mosquitoes could provide further insights
into the vectorial capacity of a species and serve as a novel means of vector control.
Insect-specific viruses (ISVs) are transmitted between insects. While some ISVs have the ability
to restrict the replication of medically important viruses within invertebrates, they have no
known effects in vertebrate hosts. To understand the effects that ISVs may have on Cx. pipiens,
we exposed larvae to two ISVs, Negev virus and Piura virus, through infected cell cultures. We
performed mono- and co-infections to gain insight into the viral dynamics within this vector.
Exposed larvae were raised to adults and allowed to mate to determine whether either ISV
could be transmitted to the offspring. Viral dissemination within mono- and co-infected larvae
and adults was then visualized via fluorescent microscopy. Understanding the effects that ISVs
may have on Cx. pipiens development, survival, and fertility may provide insights into a possible
biocontrol that could potentially reduce some of the burdens of mosquito-borne pathogens.
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Presenter: Amanda Williams

Title: Effects of persistent infection with cell-fusing agent virus on the transmission potential of
Zika virus in Aedes aegypti

Abstract: Zika virus (ZIKV) is an arthropod-borne virus (arbovirus) transmitted by Aedes
mosquitoes and is associated with severe disease, notably microcephaly in newborns. Some
insect-specific viruses (ISV’s) are able to limit the replication of medically relevant arboviruses
within the arthropod host. For this reason, as well as their inability to infect vertebrate hosts,
they show potential for the biocontrol of arboviruses. Aedes mosquitoes are the hosts of
cell-fusing agent virus (CFAV) which has been shown reduce ZIKV replication in superinfected
Ae. aegypti. The objective of this research is to assess if natural infections of CFAV can
potentially reduce ZIKV transmission via mosquito population control and/or interference with
vectorial capacity. Ae. Aegypti chronically infected with CFAV were used to simulate natural
infection, a co-infection condition that has yet to be studied. Females were allowed to mate
before the presentation of ZIKV-infectious bloodmeals, and blood-fed females were isolated for
analysis. Individuals were collected for 14 days post infection and viral RNA amounts of both
viruses was assessed with reverse-transcriptase polymerase chain reaction (RT-qPCR). Titers of
ZIKV were assessed via plaque assays. To determine how mosquito populations would be
affected by viral infections, the lifespan, fecundity, and hatch rate of blood-fed females was
monitored. Understanding how these viruses interact and affect the life history of the
mosquitos will give insight on vector control methods. These findings will be discussed along
with our future directions
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Presenter: Elyse Aubry

Title: Determining the effect of different cover crops on soil nematode communities in
vegetable production

Abstract: Nematodes (phylum Nematoda) are multicellular organisms often found in microbial
communities in soil and several other environments. In soil environments, different types of
nematodes are present, including free-living nematodes, such as fungal and bacterial feeders, as
well as plant-parasitic nematodes, which feed on plant roots. Plant-parasitic nematodes could
cause great yield losses of up to 15% every year in Canadian agriculture. The implementation of
cover crops in agricultural systems has been identified as a priority management practice to
improve soil health and quality, and thus improve crop yield. Although research has looked at
specific cover crops and their effect on microbial communities in the soil, general research on
how different cover crops affect both free-living and plant-parasitic nematode populations has
yet to be published. In this study, we plan to determine the effect of different cover crops on
nematode communities under spinach and carrot cultivation, with the addition of synthetic or
organic fertilizer. For this purpose, soil samples will be taken from study plots three times in a
vegetable growing season. Nematodes will be extracted from soil using the sugar flotation
method and will be characterized by using both morphological (identification under the
microscope) and molecular (DNA metabarcoding) techniques. Next-generation sequencing data
will be analyzed under Linux platforms using several bioinformatics programs to understand soil
nematode communities and their change due to cover crop implementation. Analysis of soil
properties such as pH and total nitrogen level will also take place, as well as several statistical
analysis methods including BMI*, EI**, and SI***. The purpose of this study is to thus analyze
the impact of cover crops on soil nematode communities as a bio-indicator of soil health and
find the best recommendation to grow vegetables for Canadian growers.

* BMI – Bongers Maturity Index
** EI – Enrichment Index
*** SI – Structural Index
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Presenters: Nima Vaez-zadeh Asadi & Pierre Simiganoschi

Title: Is the Niagara wine industry doomed due to climate change?

Summary: In 2022, the Intergovernmental Panel on Climate Change (IPCC, 2022) released the
sixth assessment report about climate change regarding impacts, adaptation, and
vulnerabilities. The report states that an increase in global temperature of 1.5℃ from
pre-industrial levels (1850-1900) may lead to a shift of irreversible impacts, such as losses of
ecosystems. This impact would be more prominent in the polar regions due to the phenomenon
known as polar amplification (Brand et al., 2014). This is when the polar regions experience a
larger change in temperature compared to the global average. Polar amplification demonstrates
the absolute necessity of analyzing climate change impacts at a local level before taking
appropriate mitigating action(s).

In 2021, the Niagara Regional Government declared a climate emergency in response to the
IPCC global climate change reports (Niagara Region, 2022), to initiate responses to climate
change impacts within the Region. Following the rationale observed for polar regions, our
project will analyse local (regional) weather data to determine how the Niagara Region is being
impacted differently by global climate change.

Over 2 million data points were gathered from various weather and climate recording stations
distributed throughout the region, some dating back to 1900, and a timeline was created to
demonstrate sustained changes in temperature and weather patterns. On average, the mean air
temperature has increased by 2.2℃ from 1900 to 2021, while mean precipitation has increased
by 14 % or 910mm to 1060mm over the same time period. Due to the Niagara Region’s
proximity to two Great Lakes: Lake Ontario and Lake Erie, the Region was subdivided into three
tiers based on latitude and topography to account for any geographic and lake effects. The
northern tier (with measurements from 1910-2021) spans from Lake Ontario to the Niagara
Escarpment. The central tier (with measurements from 1900-2021) spans from the Niagara
Escarpment to the Onondaga Escarpment. The southern tier (with measurements from
1965-2021) spans from the Onondaga Escarpment to Lake Erie.

The three tiers of Niagara show increases in annual average air temperatures, with the central
tier recording the greatest increase with 2.4℃, followed by the northern tier with 1.8℃, and
lastly the southern tier with 1.3℃. The number of hot days for the whole Niagara Region,
defined by a minimum temperature > 20℃ and a maximum temperature > 30℃, have
increased by 56.8 %, or 7.3 to 16.5 days from 1900 to 2021. In contrast, the number of cold
days, with minimum temperatures of -15℃ or less, have decreased by 27.6%, or 24.6 to 17.8
days from 1900 to 2021. The average air temperature of the central tier is already beyond the
1.5 and 2.0°C thresholds advocated by the IPCC representing crises conditions.

Across the Niagara Region, total precipitation has been on an upwards trend, with total rain
outpacing total snow accumulation. Across the Region, the number of days with a freeze-thaw

56



cycle, fluctuations in temperature above and below freezing within a solar day, in the spring
season have decreased by 17.4% from 119.7 days to 110.5 days (1900-2021).

The aforementioned results show the need to examine climatic changes locally within the global
context, for creating realistic plans for adapting to climate change and make design changes in
infrastructure to meet the challenges of climate change at the local/regional level. The
take-away of this research, to address the challenges of climate change, one must: 1) consider
climatological analysis at a smaller and more detailed scale (regional) then the global context, 2)
assure that the results are based on accurate measurements, following a strict protocol while
minimizing operational and analytical bias, and 3) only then, will we be able to formulate
solutions to protect residents, ecosystems, infrastructure from worst case scenarios and impacts
in the coming decades. More then the Niagara winery industry will be impacted by the coming
changes associated with the mitigating features to control global greenhouse gas emissions,
warming and climate change.
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Presenter: Jacob Wiebe

Title: Loss-of-function Mutation of TGA4 provides potentials for accelerated adaptations to salt
stress in plants

Abstract: Despite steady annual increases in global crop production, food security and crop
production in underdeveloped regions such as Africa are declining at an alarming rate. Excessive
and improper farming practices, in combination with climate change, have caused significant
increases in soil salinity, reducing crop viability. It is estimated that by 2050, around 50% of
global soils will be affected by salinity. Therefore, there is an urgent need to develop fast and
effective breeding programs to quickly build salt resistance in desirable crops. In a series of
Arabidopsis salt screenings, we observed improved tolerance to salinity in tga4 mutant plants
compared to wild type. This effect was observed in subsequent generations to varying degrees.,
with some mutant lines showing an increased survival rate in saline conditions across three
generations. The variable survival rate among offspring suggests that TGA4 does not control
expression of salt-responding genes directly. However, the increase in survival rates across
generations in some lineages suggests an accumulation of beneficial mutations to cope with salt
stress. In a recent study, plants adapted to environmental stresses over 25 generations with a
disproportionate accumulation of mutations in transposable elements (TEs). Therefore, we
hypothesize that loss of TGA4 upregulates TE activity, contributing to improved salt tolerance
via biased mutations. To test this model, TE expression levels will be compared between mutant
lines and wild type using qRT-PCR techniques. This project may help to demonstrate how plants
regulate biased mutations under stress, aiding in development of accelerated breeding
programs in salinized farmlands that could improve food security in undeveloped regions.
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Presenter: Gurprince Attlas

Title: EFFECTS OF CROSS-FOSTERING ON NEURAL DEVELOPMENT IN DEGU (OCTODON DEGUS)
PUPS

Abstract: Parental care is essential for social, behavioural, and neural development in offspring.
In rodents, parental separation can affect the amount and quality of parental care and offspring
development. Work to date has focused on maternal and paternal deprivation, but it is not clear
how cross-fostering, another form of parental-offspring instability, can affect offspring
behaviour and brain development. Stress significantly impacts the hippocampus, e.g.,
suppressing neurogenesis and increasing inflammation (i.e., number of microglia), but this can
vary between sexes. We investigated how cross-fostering affects biparental care and offspring
hippocampal development in both sexes of degu. Degus were assigned to one of these groups
at post natal day 8: control (litters remained with parents), complete cross-foster (entire litter
was cross-fostered), and partial cross-foster (only one pup/litter was cross-fostered;
n~15/group). Parental care and play fight behaviours were scored in the home cage. At weaning,
offspring brains were collected for immunohistochemistry to assess how types of cross-fostering
affected hippocampal volume, neurogenesis, and inflammation. Preliminary data show there
was no significant effect of cross-fostering on hippocampal volume in offspring. Complete
Cross-foster mothers spent more time off nest when compared to control and partial
cross-fostered mothers, however, no differences were found in fathers between cross-fostering
conditions in time spent off nest. Play fighting behaviour increased in partially cross-fostered
female degu only. Male degu played fight and initiate play fighting behaviours more than female
degu. Analyses are ongoing to examine changes in neurogenesis and microglia with
cross-fostering. This study contributes to our understanding of how early life environments
impact hippocampal development in mammalian offspring.
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Presenter: Emily Kacur

Title: Cholinergic modulation of parasubicular neurons

Abstract: Memory processes in the parahippocampal region are mediated, in part, through
changes in intrinsic neuronal excitability that can lead to reverberatory network activity through
recurrent excitation. Consistent with this, medial entorhinal cortex (mEC) neurons increase
firing rate during the delay phase of a delayed non-match to sample task, suggesting that
sustained spiking may be acellular substrate of working memory. Intracellular recordings from
mEC neurons show that this persistent firing corresponds with the emergence of plateau

potentials via cholinergically-mediated changes in a Ca
2+

-dependent cationic current, ICAN. The

superficial layers of the mEC receive excitatory inputs from neurons in the parasubiculum (PaS),
a pivotal yet understudied retrohippocampal brain structure. The PaS receives inputs from place
cells in the CA1 region of the hippocampus and head-direction cells of the anterodorsal
thalamus, as well as cholinergic inputs from the medial septum. In vivo extracellular recordings
show that PaS neurons fire in direction- and location-specific manners, which may reflect
increased neuronal excitability to promote mnemonic processing throughout the
parahippocampal region. Previous work has shown that cholinergic receptor activation leads to
long-lasting membrane depolarization in PaS neurons through PLCB-dependent modulation of

two K
+

currents, IM and IKir. However, it remains unclear whether PaS neurons show an intrinsic

capacity for cholinergic persistent firing. Here, we propose to use a combination of
immunohistochemistry, pharmacology, and whole-cell patch clamp electrophysiology to assess
cholinergic receptor-mediated persistent firing activity in PaS neurons. Taken together, the
results of this study will elucidate cellular mechanisms that promote cholinergic persistent firing
to facilitate spatially-tuned spiking in the PaS.
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Presenter: Victoria Saba Echezarreta

Title: A Drosophila CNS organ culture to study retinoid-based transcriptional regulation

Abstract: Retinoic acid, the active metabolite of Vitamin A, is important for nervous system
development and regeneration in both vertebrates and invertebrates. Retinoic acid binds to two
nuclear receptors, the retinoic acid receptor (RAR) and the retinoid X receptor (RXR), which act
as ligand-activated transcription factors. However, the ability of these retinoid receptors to bind
various ligands and regulate gene transcription is less understood in invertebrate species. Thus,
we generated a novel ligand sensor system based on the RXR from the mollusc, Lymnaea
stagnalis, and generated stable Drosophila ligand sensor lines. Activity of the sensor system
reports RXR activity through quantifiable changes in fluorescence reporter expression in the live
nervous system of larvae after addition of various endogenous or synthetic retinoids. This
sensor also detected endogenous retinoid-like activity in the developing Drosophila larvae,
indicating its potential not only for characterization of ligand activation in the Lymnaea CNS, but
also for future studies of retinoids and their functions in Drosophila development.
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Presenter: Shealin Murray

Title: THE DEVELOPMENT OF SOCIAL REWARD MOTIVATION ACROSS ADOLESCENCE IN FEMALE
AND MALE LONG-EVANS RATS

Abstract: Adolescents are reported to have a higher sensitivity to rewards than do adults,
though little is known as to the developmental trajectory of sensitivity to social rewards. Here
we investigate whether there is a peak in social reward motivation in late adolescence as was
reported for food reward in male rats, and whether the peak occurs earlier in female rats given
their earlier onset of puberty. In operant conditioning chambers (‘nosepoke’ in a port resulted
in 5 seconds access to a novel peer), rats in late adolescence had a higher percentage of
nosepokes at the social port than the two non-social ports than did rats earlier in adolescence
or in adulthood, irrespective of sex, although males’ percentage was higher than females. In
trials that required an increasing number of nosepokes to enable the reward, mid-adolescent
(time of onset of puberty) males had a reduced willingness to work for social reward; the lack of
a peak in late adolescence may reflect ceiling effects. These results suggest that peers carry
more reward value for males than females. The lack of a sex difference in the peak of social
reward is notable given the different developmental trajectory for male and female rats for
neural and gonadal measures.
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Presenter: Madeleine Maheu

Title: Exercise affects microglia and perineuronal net expression in male and female mice

Abstract: Exercise is widely accepted as a positive behaviour for overall health. However, a less
commonly known benefit of exercise is its role in cognitive health. Microglia are the immune
cells of the brain, and their activation can regulate synaptic plasticity by breaking down
perineuronal nets (PNNs), which are extracellular matrix molecules involved in the stabilization
of synapses. The purpose of this investigation was to explore the sex-specific neurobiological
benefits of aerobic exercise, specifically through PNN and microglia regulation in relation to
spatial memory outcomes. C57BL/6J mice were either sedentary or treadmill-trained for eight
weeks (n = 12 male and female per group). During the final week of the exercise intervention, all
mice were trained on the Barnes Maze for five days. A probe trial was conducted, after which
brains were perfused for immunohistochemistry. Exercised mice incurred fewer errors than
sedentary mice during the first two days of training. Females made fewer errors than males,
indicating sex differences in spatial learning. Exercised mice, regardless of sex, had fewer PNNs
and microglia in the dentate gyrus compared to sedentary controls. PNNs were negatively
correlated with microglia in the ventral dentate gyrus, and this effect was greatest among the
exercised females. Dorsal PNNs were positively correlated with greater errors on the first day of
training, and this effect was strongest among females. It was concluded that exercise regulates
the number of PNNs and microglia in the hippocampus in both sexes but may pose greater
cognitive benefits for females compared to males.
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Presenter: Lucas D. Gorné

Title: Does genome size affect contemporary rates of phenotypic change?

Abstract: Populations must continuously respond to environmental changes or they risk
extinction. Those responses can be measured as phenotypic rates of change, which can allow us
to predict contemporary adaptive responses, some of which are evolutionary. The genome size
has been linked to the rate of diversification in different taxa. In particular, the rates of
speciation and the increment in genome size are positively correlated across land plants and
multiple rounds of whole genome duplication correlate strongly with morphological innovation
in vertebrates. Furthermore, larger genome sizes are more prone to mutation. We expect that
larger genome sizes are related to larger rates of phenotypic change, due to higher amounts of
genetic variance for those species. Here, we update the Phenotypic Rates of Change
Evolutionary and Ecological Database (PROCEED), bringing it from 7425 to 9263 rates of
phenotypic change belonging to 428 species in 1801 different situations and/or locations
(systems) to assess the relationship between the genome size (C-value, pg) and rates of change.
We analyzed two evolutionary metrics, ‘haldanes’ and ‘darwins’, as well as the related variability
(SD) of the traits by applying linear mixed models. The species identity and the specific study
systems were included as nested random factors in the analyses.
After controlling for a number of biological and methodological variables known to affect rates
of phenotypic change (e.g. the elapsed time, data type, the observational or experimental
design, the kind of environmental disturbance driving the change, the taxa and the type of trait
measured), results showed that: (i) ‘darwins’ are positively correlated to the SD of the traits; (ii)
the effect of C-value on SD and ‘darwins’ strongly depends on “taxa”; (iii) there is no effect of
the C-value on ‘haldanes’. We conclude that, the genome size is a relevant biological feature
underpinning the short-term evolvability of populations facing new environmental change but
not because of the proposed mechanism (i.e. an increment in the genetic variance).
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Presenter: ASSMAA EL KHAL

Title: Insect-specific viruses: route of transmission in Aedes aegypti mosquitoes

Abstract: Insect-specific viruses (ISVs) are viruses that are described to only infect and replicate
in insect cells. They can suppress the replication and transmission of arthropod-borne viruses
(arboviruses), like West Nile, dengue, chikungunya, and Zika viruses, and have been indicated as
a potential biological tool for pathogen control. To be able to use ISVs to decrease the spread of
arboviruses, their routes of transmission and infection rates among insects need to be
understood. We exposed the larval stage of Aedes aegypti mosquitoes, a major vector of
arboviruses, to cell culture co-infected with three ISVs, cell fusing agent virus (CFAV), Phasi
Charoen-like virus (PCLV) and Negev virus (NEGV). These ISVs are often found in wild
mosquitoes, and they have been shown to inhibit replication of arboviruses. In particular, our
group has previously shown that wild-type and modified negeviruses can suppress, in vitro, the
replication of chikungunya virus and Venezuelan equine encephalitis virus. After testing the
emerged Aedes Aegypti adults, we observed an infection rate of 67% in males and 82% in
females for NEGV. CFAV and PCLV infections were not observed in any of the adult mosquitoes.
These results indicate that NEGV may be horizontally transmitted to the mosquitoes during their
aquatic stage of development (larvae). This is a desirable characteristic for ISVs to be used as a
biological control and makes NEGV a potential candidate to combat mosquito-borne pathogens.
Further experiments will observe potential vertical transmission of the ISVs in these mosquitoes
and determine the filial infection rate.
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Presenter: Amirmahdi Khosravi Tabrizi

Title: Systems Finding Their Own Way.

Abstract: Software logging is a programming practice which developers use to record run-time
information. It plays an important role in development maintenance and also facilitates
postmortem analysis by capturing key information that can be used for debugging, failure
handling, system recovery and system analysis. Considering the criticality of logging, it is vital
not to log too much or too little. The former causes performance overload, by consuming
additional resources, as well as producing trivial and useless logs; The latter leads to missing
run-time information which is necessary for further analysis. Therefore both logging too much
and too little make the postmortem analysis harder and more time consuming. To avoid logging
too much or too little which is mentioned earlier, developers need to make informed logging
decisions. However, according to the survey conducted by Fu et al (Where do developers log?),
not all of the developers have enough knowledge to make good logging decisions. Therefore,
leveraging a framework being able to provide informative logging guidance for developers
would be helpful. Prior studies have tried to introduce automatic tools to help developers in the
process of log placement, but they have either followed specific logging objectives (like Log20
which tries to place logs within specific performance threshold) or they have trained a model on
the common logging rules of an existing project. However, different projects might follow
different logging objectives, or common logging rules of a specific project would not necessarily
work on other projects; To solve these problems, this thesis introduces an Adaptive Integrated
Logging System which make it possible to have a model capable of both learning different
logging objectives and adapting itself to different logging rules of different projects to have
better cross-project accuracy.
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Presenter: Lindsay McConkey

Title: The Role of Notch Signalling During Spinal Cord Regeneration in the Axolotl, Ambystoma
mexicanum

Abstract: The axolotl is an amphibian capable of regenerating numerous body parts, including a
fully functional spinal cord after complete transection. We are just beginning to understand the
molecular biological basis for this phenomenon. The Notch juxtacrine signalling pathway plays
an important role in neural development but its role in neural regeneration is not as well
understood. Our lab has recently demonstrated that indirect inhibition of the Notch pathway,
with the gamma secretase inhibitor DAPT, significantly delays regeneration of the spinal cord. To
further explore this, I will be investigating why this occurs at the cellular level. I will assess the
effects of DAPT on proliferation of a population of stem cells, the ependymoglial cells, that line
the central canal of the axolotl spinal cord. I will inject 5-ethynyl-2′-deoxyuridine (EdU) to assess
the level of DNA synthesis in these cells. Axolotls will be raised to 2-4 cm and tails will be
amputated. After amputation, animals will be bathed in 50 micromolar DAPT for 48 hours. EdU
will be injected intraperitoneally 3 days post injury, and regenerating tail tissue will be harvested
24 hours later. The tissues will be fixed, sectioned, then analyzed using the Click-iT EdU Assay.
The percentage of EDU-labelled cells in DAPT treated regenerating caudal spinal cords will be
compared to that of vehicle treated control regenerates and will be proportional to the level of
cell proliferation. In a second set of animals, I will also be determining the effects of DAPT on
the differentiation of neurons in there generating spinal cord by immunofluorescence with an
early neurogenesis marker, doublecortin. This data will contribute to our knowledge of the role
that Notch signaling plays in regeneration-competent vertebrates.
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Presenter: Anneliese von Eicken

Title: Vertical and horizontal transmission of cell fusing agent virus and screening of pupae
exuviae in laboratory Aedes aegypti colonies

Abstract: Insect-specific viruses (ISVs) have demonstrated capability for biological vector control
since they cannot infect vertebrates and can inhibit transmission of several arboviruses. Cell
fusing agent virus (CFAV), an insect-specific flavivirus (ISF), is found in a wide geographical range
of field and laboratory populations of Aedes aegypti mosquitoes. Vertical transmission is
suggested to be the main maintenance route for CFAV, since it has been detected in multiple
stages of the mosquito life cycle, but there is evidence that suggests horizontal transmission is
possible for other ISFs. Further understanding of different routes of CFAV transmission can give
insight to implement ISF-derived arboviral control strategies. Maternal, paternal, and horizontal
transmission was monitored through crossings of individually reared male and female
mosquitoes from both CFAV-positive and negative Aedes aegypti colonies, which resulted in a
76% parental transmission rate. There was a 31% horizontal transmission rate from mating
CFAV-positive males to negative female mosquitoes, yet no female-to-male horizontal
transmission was observed. Pupae exuviae were also tested for infection by RT-PCR, found to be
89% sensitive in females and 41% in males. This high sensitivity suggests that testing pupae
exuviae can be used to monitor individual’s infection status, thus avoiding the destruction of the
adult. This way, colony infection rates can be relied on as a proxy for individual infection status.
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Presenter: Nathaniel Iannarelli

Title: The impact of blood flow restriction on vastus lateralis tissue oxygenation during
low-intensity aerobic exercise in healthy male humans

Abstract: This study examined the impact of blood flow restriction (BFR) on vastus lateralis
tissue oxygenation during low-intensity aerobic exercise in healthy male humans. Near-infrared
spectroscopy (NIRS; NIRO-200) was used to estimate local concentrations of total [Hbtot],
oxygenated [HbO2], and deoxygenated [HHb] haemoglobin of the vastus lateralis during
20-minutes of low-intensity treadmill walking (~64% HRMax) during BFR and non-BFR
conditions (KAATSU-Nano). Seventeen healthy male humans were studied (23 ± 0.4 years; 25 ±
0.6 kg/m2). Data from the final 15 minutes of exercise were analyzed and reported as change
(∆) from a seated baseline. Two-way repeated-measures ANOVAs examined condition and time
effects on NIRS-derived measures. [Hbtot] and [HHb] were greater during BFR compared to
non-BFR from minutes 5 to 20 of exercise (both p < 0.05). [HbO2] did not differ between
conditions (p > 0.05). [Hbtot] increased from minutes 5 to 20 of exercise during BFR (min 5:
0.37±8.13µM; min 20: 8.98 ± 4.94 µM) and non-BFR (min 5: -6.54 ± 4.76 µM; min 20: 4.38 ±
5.54 µM). [HHb] decreased from minutes 5 to 20 of exercise during BFR (min 5: 5.69 ± 4.99 µM;
min 20: 3.70 ± 4.82 µM) and non-BFR (min 5: -0.87 ± 2.82 µM; min 20: -2.63 ± 3.65 µM). [HbO2]
increased from minutes 5 to 20 of exercise during BFR (min 5: -5.33 ± 4.64 µM; min 20: 5.37 ±
3.26 µM) and non-BFR (min 5: -5.72 ± 4.59 µM; min 20: 7.08 ± 4.38 µM). There was no
condition by time interaction for any variable (all p > 0.05). These findings suggest that elevated
deoxygenated haemoglobin concentrations and/or elevated blood volume may serve as
potential mechanisms governing physiological adaptation to BFR during low-intensity aerobic
exercise.
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Title: Dynamics Of Simultaneous Arboviral Infection In Host And Vector Cells

Abstract: Arboviruses are a serious threat to public health and account for a great economic
impact, morbidity, and many deaths worldwide. In this study, we investigated the infection
dynamics of concurrent Flavivirus + Flavivirus infection and Flavivirus + Alphavirus infection, in
both mammalian and insect cells. Mayaro virus (MAYV; family Togaviridae; genus Alphavirus),
West Nile virus (WNV; family Flaviviridae; genus Flavivirus) and Zika virus (ZIKV; family
Flaviviridae; genus Flavivirus) were the arboviruses used in the pairings. Arboviruses are
transmitted by arthropods, and Aedes mosquitoes are vectors to multiple viruses, including all
three used in our study. In addition to sharing some of the same vectors, MAYV, WNV, and ZIKV
can all infect humans and are found in overlapping geographical areas, making simultaneous
infections possible. With that in mind, we set out to determine whether the concurrent
presence of these viruses affects infection dynamics and whether viral interference and/or
enhancement happens in any of the pairings. Vero cells, derived from the African green monkey,
and C6/36 cells, derived from Aedes albopictus larva, were infected with either MAYV (TRVL
15537 strain) and ZIKV (PRVABC59 strain) or WNV (WN-NY99 strain) and ZIKV. For coinfection
experiments, cells were infected with both viruses simultaneously, in a 1:1 ratio, at a final
multiplicity of infection (MOI) of 0.01. For the superinfection experiments, an initial infection
was performed with one of the viruses, followed by the second virus, either 1 or 24 hours later.
Once the cells were infected, cell culture supernatant was collected every day for 6 days. RNA
was extracted from the samples, and viral RNA was detected using quantitative reverse
transcriptase polymerase chain reaction (RT-qPCR). Samples were tested for the presence of
both viruses used in the pairing, and a standard curve was used to calculate log starting quantity
(LSQ) values using cycle threshold (CT) values. For the Flavivirus + Alphavirus pairing, our results
show that the presence of MAYV inhibited the replication of ZIKV in Vero cells with a decreased
production of ZIKV RNA in both coinfection and superinfection experiments. The reduction in
ZIKV RNA production was observed even in the superinfection condition where ZIKV was the
first to infect the cells. In the Flavivirus + Flavivirus pairing, WNV had consistently higher LSQ
values in both the coinfection and when it was the first to infect Vero cells in a superinfection. In
C6/36 cells, no difference was seen for coinfection, but the order of viruses significantly
impacted LSQ in superinfection experiments. Our study shows that concurrent arbovirus
infections affect the dynamics of the viruses studied in both Vero and C6/36 cells. In addition,
we show that 1-hour superinfections results are very similar to coinfection results, indicating
that a longer period of time is better when studying superinfections.
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Title: L PROTEIN N-TERMINUS BASED ASSAY DEVELOPMENT FOR ANDES VIRUS

Abstract: Hantavirus Cardiopulmonary Syndrome (HPCS) is a high mortality zoonotic disease
associated with a wide variety of rodents in both Americas caused by several Bunyaviridae
family members. The potential threat is related to the increasing cases of the Andes virus
spreading, which can be transmitted from human to human by air. The new cases are associated
with the enlarging geographic distribution of rodents due to deforestation, new transport
systems, and consequently direct interactions with the rodents in households and farms. Up to
this date, there are no registered vaccines or successful treatments available due to the nature
of Andes virus replication and toxicity. The cytotoxicity of the Andes virus can be associated with
the L protein N-terminal cap-snatching domain, which is a potential target for inhibitors. A
successful expression of this domain is related to facilitated cell death, which creates a further
technical challenge on protein purification, crystal structure acquisition, and inhibitor modelling.
To overcome this challenge, the researchers use phylogenetically close Maporal virus as a model
that causes no human-related diseases. Our research proposes an alternative method to use
several Andes virus L protein N-terminal cap-snatching domains with attenuating mutations as
an assay for inhibitor testing. Our results suggest that the Maporal virus L protein N-terminal
cap-snatching domain is not a suitable model for the Andes virus. We also propose the
computational model of the Andes virus L protein N-terminal cap-snatching domain for inhibitor
modelling.
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