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1. Message from the Director

The Division of Neurodegenerative & Neurodevelopmental Disorders (DNND) is housed within the Dr. John
Foerster Centre for Health Research on Aging, located at the St. Boniface Hospital Albrechtsen Research Centre.
The Division was established in 1999 through the major “Age of Discovery” funding initiative led by the St.
Boniface Hospital Foundation. I am pleased to present the Division of Neurodegenerative &
Neurodevelopmental Disorders’ 2024 Activity Report.

In 2024, the Division’s researchers held approximately $5 million in active grant funding. Notable funding
achievements during the year include:

e Dr. Miyoung Suh received an NSERC Operating Award for her project, “Advanced Smart Vertical Farm
Using Deep Learning-Based Monitoring and Management for Production of Functional Vegetables for
Healthy Northern Communities.”

e Dr. Henry Dunn received an NSERC Early Career Award for his project, “Atypical Trans-Synaptic
Signaling Pathways Underlying Synaptic Diversity.” He also received a Research Manitoba Operating
Award for his project, “Novel Mouse Models Harboring Rare Pathogenic Mutations in Human
Neurodevelopmental Disease.”

e Dr. Fernyhough secured a research contract with Novo Nordisk to examine the effects of different
insulin analogues and other anti-diabetes proteins on nerve function.

DNND investigators continue to provide a broad range of teaching to undergraduate and graduate students at
the University of Manitoba. In 2024, our graduate students and trainees achieved exceptional success,
receiving a total of 43 awards valued at approximately $283,322.

The Division’s research productivity remained strong, with investigators publishing 12 full-length manuscripts
in 2024.

Through the jointly funded Visiting Speaker Program of the Manitoba Neuroscience Network (MNN), a total of
13 invited speakers and seminars were hosted during the year. MNN also collaborates with the local Neurology
Rounds program and features presentations from local experts. The Speaker Program is jointly supported by
the Manitoba Neuroscience Network; the Division of Neurodegenerative & Neurodevelopmental Disorders at
the St. Boniface Research Centre; the Department of Pharmacology & Therapeutics, University of Manitoba;
and the Neuroscience Research Program at the Kleysen Institute for Advanced Medicine. Coordination of
neuroscience-related seminars through MNN continues to be highly effective in minimizing scheduling conflicts
and maximizing engagement. The Division also actively participates in the Department of Pharmacology &
Therapeutics Weekly Seminar Program. Additionally, the administrative office of the Manitoba Neuroscience
Network remains housed within the Division’s administrative offices.

Despite ongoing challenges in the funding landscape, including cutbacks at CIHR, the DNND continues to thrive
and remains well-positioned for future growth and expansion.

Respectfully Submitted,

Paul Fernyhough, Ph.D. Director, Div. of Neurodegenerative & Neurodevelopmental Disorders, St. Boniface
Albrechtsen Research Centre;
Professor, Department of Pharmacology & Therapeutics, Univ. of Manitoba
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2. Our Staff (66)

Principal Investigators (8)
Fernyhough, Paul (Director)
Albensi, Benedict

Aliani, Michel

Douville, Renée

Dunn, Henry

Glazner, Gordon

Smith, Darrell

Suh, Miyoung

Graduate Students (20)
Amiri, Shayan

Asfa, Seyedehsadaf
Baskerville, Kaden
Bonab, Reza
Britton, Karmen
Candas, Joanna
Chauhan, Sanjana
Dhaliwal, Simran
Dhaliwal, Simrat
Feltham, Bradley
Goertzen, Alex
Mishra, Pranav
Parvin, Afroza
Perchotte, Chantal
Rideout, Andrew
Semenko, Breanne
Senadhiraja, Shanella
Siribaddana, Rashmi
Smith, Hayley
Walchuk, Chelsey

Undergraduate Students (21)
Barnabe, Maya

Bird, Sasha

Cameron, Sarah

de Sa Ferreira Lemos, Ana
Dhaliwal, Simret

Esporlas, Carla

Gaitho, Nicole

Laurencelle, Samantha

Milne, Sarah
Muldarh, Jaspal
Nguyen, Nick
Oduntan, Opemipo
Panchoo, Katelyn
Sharma, Snigdda
Sharpe, Dylaney
Smith, Brooke
Storozuk, Alexa
Tadele, Hanok
Vandenakker, Alex
Vermette, Thomas
Wengappuliarachchi, Thara

Postdoctoral Fellows & Research Associates (4)
Clark, Jaime

Dordevic, Jelena
Marzieh, Eini Keleshteri
Nandasiri, Ruchira

Technicians (9)

Enno, Terry

Esfahani, Ehsan

Le, Khuong

Niedermayer, April

Nguyen, (Terra) Thi Anh Thu
Odero, Gary

Perez, Claudia
Shariati-levari, Shiva
Tessler, Lori

Visiting Scientist (1)
Andreasen, Laura

Administration (3)
Fernyhough, Paul (Director)
Jorundson, Kelly (Admin. Manager)

Melnyk, Vira (Glass wash Technician)
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3. Academic Research Projects

A. Dr. Benedict Albensi

Principal Investigator - Synaptic Plasticity
and Cellular Memory Dysfunction Lab,
Division  of  Neurodegenerative &
Neurodevelopmental Disorders

Professor (External Adjunct) - Department
of Pharmacology & Therapeutics, College
of Medicine, Faculty of Health Sciences

Chair and Professor, Dept. of Pharmaceutical Sciences, College of Pharmacy - Primary appt.
Co-Director, B.R.A.l.N. (Brain Research And Integrated Nutrition) Ctr.
Nova Southeastern Univ., Ft. Lauderdale, FL, USA

In 2021, Dr. Albensi relocated to Nova Southeastern University in Ft. Lauderdale, Florida. However — he
maintains laboratory space within DND while continuing his research work relating to active research
grants held in Winnipeg.

Dr. Albensi’s laboratory attempts to identify molecular signaling pathways and mechanisms that could be
targeted with promising therapeutics for enhancing memory and for preventing and/or reversing memory
impairments, in diseases or conditions such as Alzheimer’s disease, but also stroke, head trauma,
infections, and epilepsy etc. Much of our work is centered on a biochemical pathway involving the
transcription factor, nuclear factor kappa B (NF-kB), which is central to not only in inflammatory processes
and immune system function but also plays a central role in basic mechanisms of memory formation and
recall.

To this end, the Albensi lab focuses on investigating approaches for preventing and treating Alzheimer’s
disease (AD) and related dementias. For example, investigations into the prevention of AD have included
choline, creatine, and flaxseed (omega-3). For later stage AD, compounds such as nilotinib and approaches
such as mitochondrial transfusion are being investigated.

Project 1: Women are at higher risk of acquiring Alzheimer’s disease (AD) and other dementias, and
approximately 2/3 of seniors with AD in Canada are women (http://www.alzheimer.ca). In fact, for most
regions of the world, the incidence of AD is higher in women than in men. Differences in lifestyle factors,
brain development, hormonal programming, cellular and molecular mechanisms, genetic, and/ or
metabolic differences may be at the root cause, but no one knows for sure. While the primary risk factor
for developing AD is age, the higher AD incidence rates in women cannot be attributed simply to the
increased longevity of women versus men. Currently, there is no cure for AD, and treatments targeting
amyloid beta (AB) and/or neurofibrillary tangles (NFTs) have been largely ineffective in both genders.
However, it is becoming apparent that changes in brain metabolism driven by mitochondrial dysfunction
are processes central to many age-related neurodegenerative disorders. This project focuses on sex-
specific mechanisms of mitochondrial dysfunction in early stage AD. We expect our findings to have
specific relevance to women with AD and should help to prevent AD in women. Our findings may also be
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generalized to men, and other age-related neurodegenerative disorders and mitochondrial based
disorders.

Project 2: Developed nations around the world are facing a crisis as the annual number of new cases of
Alzheimer’s disease (AD) is set to skyrocket over the next 15 years. Therefore, successful interventions to
prevent and/or treat AD will be of great interest to the public, healthcare professionals, and government
officials. Flaxseed containing
beverage products may present a
solution in preventing AD, with
Manitoba playing a leading role in
this pursuit. Manitoba currently
produces 12% of the world’s flax;
therefore, increased demand for
flaxseed will result in more Manitoba
flax produced and sold. The dietary
benefits of flax can help drive this
demand, especially its effect on
memory and cognition (i.e. thinking,
knowing, perception). The goals of
this project are to determine: 1) the -
effect of flax beverage on memory and cognition (primary outcome) and 2) determme the economic
impact of results from goal 1 on the MB agriculture industry and the health care sector. Goal 1 will be
accomplished by conducting a clinical trial with flax milk. In goal 2, we will estimate the economic impact
of flaxseed's beneficial effects on the demand for flax milk and flax. The work for this project will be
completed by a multi-disciplinary team made up of medical professionals, basic scientists, a statistical
consultant, and a health economist.

Project 3: The objective is to evaluate the effects of the anti-cancer drug, nilotinib for treating Alzheimer’s
disease (AD). In particular, we will focus our efforts on evaluating brain metabolism and the pathologic
consequences of using nilotinib in relevant mouse models of AD and aging. Nilotinib, a tyrosine kinase
activity inhibitor, is traditionally used for treating chronic myelogenous leukemia (CML). The rationale for
using nilotinib in AD is based on our recent preliminary data and results from our colleagues at
Georgetown University. Previously our collaborator, R. Scott Turner and his associates used this
compound in Parkinson’s disease (PD) and Lewy Body dementia (LBD) patients (advanced stage), and
surprisingly showed in the data collected thus far (n=11 patients completed), that low-dose nilotinib (150-
300 mg) for 6 months promoted the clearance of accumulated amyloid beta (Ab) plaques and
hyperphosphorylated Tau - tangles. Their studies focused on safety, CSF biomarkers of PD, dopamine
levels, blood-brain barrier (BBB) effects, cognitive, and motor changes in patients with PD and LBD - and
more recently in patients with AD (recruitment underway). Given the interesting PD/LBD results we
hypothesize that nilotinib may clear AD pathological markers by modulating mitochondrial function —in
particular by initiating mitophagy, a cellular clean-up mechanism associated with mitochondrial quality
control. The project detailed here will be the first to examine the mechanistic effects of nilotinib on brain
metabolism and mitochondrial function in relevant transgenic mouse models of AD and aging.
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Project 4: A large number of studies have shown that nuclear factor kappa B (NFkB) is a network hub
responsible for complex biological signaling, including transcriptional regulation in the cytoplasm and
nucleus. Given that NFkB is an ancient protein transcription factor, it has been hypothesized to be a master
regulator of evolutionarily conserved biochemical signaling cascades. Our prior studies, including NSERC
funded work, and preliminary data show roles for NFkB in synaptic plasticity, memory, and mitochondrial
function. In 2001, it was first published that NFkB subunits were found in the mitochondria, including not
only IkBalpha and NFkB p65 subunits, but also NFkB signaling pathway proteins such as IKKalpha, IKKbeta,
and IKKgamma. My laboratory has also recently found evidence for NFkB localization and activity in the
mitochondrion. Mitochondria are the primary source for biological energy generation in the cell, which
manifests itself in the form of the coenzyme adenosine triphosphate (ATP). Mitochondria are also ancient
in their appearance in the biological record and have been hypothesized to have originated from
bacterium having their own DNA. To date, little work has been done to understand the significance of
NFkB subunits and related NFkB signaling pathway proteins in the mitochondria and how this may affect
normal mitochondrial functions. Also, little is known on how NFkB regulates mitochondrial function in a
context of energy demand at plasticity active synapses. A small number of studies provide preliminary
evidence for NFkB in controlling

mitochondrial function
however a precise
understanding of how NFkB
contributes to various

mitochondrial  functions s
lacking. Our long-term goal is to
find novel roles for NFkB in
synaptic plasticity, memory,
and mitochondrial function.
The purpose of this research is
to understand how NFkB

1y
m activity contributes to cellular

\ / g —— respiration, mitochondrial
3% £ a8 A 4 Complex (IV) expression and

Research Associate Dr. Aida Adlimoghaddam (Supervisor Dr. Ben Albensi)

function, and mitochondrial
dynamics & motility. Given our current pilot data and the existing literature, we expect to find important
roles for NFkB in the regulation of mitochondrial function, which have not been characterized nor fully
understood. The impact of this work is significant for training HQP on cutting edge projects and hugely
important for understanding the regulation of normal mitochondrial function, and the contribution of
mitochondrial function to processes such as synaptic plasticity and memory.

1, o ) ) Page 6
L7] Hépital St-Boniface Hospital
7



Division of Neurodegenerative & Neurodevelopmental Disorders 2024 Activity Report

B. Dr. Michel Aliani
Principal Investigator - Nutritional Metabolomics Research, Division of
Neurodegenerative & Neurodevelopmental Disorders;

Professor - Human Nutritional Sciences, & Adjunct Professor - Physiology and
Pathophysiology, University of Manitoba;

Associate Dean of Academics and Graduate Studies, Faculty of Agricultural
and Food Sciences (July 2023 — July 2024)

A functional food is any food claimed to have a health-promoting or disease-

preventing property beyond the basic function of supplying nutrients. Nutritional interventions using
functional foods have had a considerable role as legitimate therapeutic strategies to combat common
metabolic disorders in Canada and around the world.

Acceptability of functional foods is a constantly evolving challenge to nutritional interventions where
compliance is a key factor for success. Incorporation of novel ingredients in functional foods may shift the
molecular balance of flavour precursors which can compromise consumer acceptability. Therefore,
understanding the molecular interactions among natural flavor precursors and added bioactive
compounds is crucial to our understanding of flavour formation in functional foods. Once ingested, the
bioactive compounds are susceptible to major changes in the body with formation of novel compounds
engaged in different biochemical pathways. The metabolomics studies of the metabolites derived from
functional foods in the body are extremely informative on the effects exerted by these compounds.

The focus of Dr. Aliani’s research is therefore two-fold.

e To provide the scientific and molecular basis for the development and successful marketing of
functional foods targeted to patients as well as healthy populations in the world and

e To investigate the effect of active compounds on metabolic pathways in animal and human
model.

Dr. Aliani’s current research projects include: Creation of a database for selected pulses and to investigate
the effect of different processing on bioactive compounds using mass-spectrometry and NMR techniques
(Funded by Saskatchewan Pulse Growers/CIGl/Warburton Ltd; Ronak Fahmi PhD project). This project is
still ongoing and Ronak Fahmi is now writing her PhD Thesis.

Genetic markers for flavour selection in pork (Funded by ARDI in collaboration with Maple Leaf Ltd.; Erin
Goldberg Post-doctoral Funded by MITACS). This project has been completed and a report has been
provided Maple Leaf Ltd.

Identification of cancer specific metabolic signatures in body
fluids of the patients with early-stage lung cancer using proton
magnetic resonance spectroscopy (MRS) and mass spectrometry
(MS) (Collaboration with Dr. Naseer Ahmed Funded by Manitoba
Cancer Care). This project has been completed and two abstracts
have been submitted. Manuscripts are currently being prepared.

Technician Shiva Shariati (Supervisor: Dr. M. Aliani)

Page 7

l_l] Hépital St-Boniface Hospital
7



Division of Neurodegenerative & Neurodevelopmental Disorders 2024 Activity Report

C. Dr. Renée Douville
Principal Investigator - RetroFIND Laboratory, Division of
Neurodegenerative & Neurodevelopmental Disorders;

Associate Professor - Department of Pharmacology, and Therapeutics,
University of Manitoba

Dr. Renée N Douville is an Associate Professor in the Department of
Pharmacology and Therapeutics at the University of Manitoba and a
Principal Investigator in the Division of Neurodegenerative Disorders at
the St. Boniface Hospital Albrechtsen Research Centre. She was formerly
a Full Professor in the Department of Biology at the University of Winnipeg (2011-2023). Dr. Douville is
best known for her expertise on human endogenous retroviruses and their potential roles in neurological

disease. During her first postdoctoral fellowship, she published a seminal report on endogenous
retrovirus-K (ERVK) activity in Amyotrophic Lateral Sclerosis (ALS).

The mission of my laboratory is to understand how human endogenous retroviruses contribute to
motor neuron disease and dementia.

Over the last few years, her work has been largely focused on the discovery of a new viral protein in ERVK
called conotoxin-like protein (CTXLP) found to be strongly expressed in ALS. Recently, the Douville lab has
also shown the potential benefit of therapeutically targeting the ERVK integrase enzyme as a strategy to
treat motor neuron disease. It is our continued mission to investigate whether antiviral drugs targeting
ERVK could be used to treat neurodegenerative diseases like ALS and dementia.

This knowledge of host versus virus interaction is important for determining the cellular, immunologic,
and viral factors that cause damage to neurons and promote neuropathology, and ultimately to identify
novel therapeutic targets against these pathogenic viral symbionts. Our work in human, Drosophila (fruit
fly) and murine models aims to assess the therapeutic efficacy of antivirals for the treatment of
Amyotrophic Lateral Sclerosis (ALS) and dementia.

We are exploring how ERVK drives motor neuron disease and inflammation through the following projects
in our laboratory:

1) The Douville lab has recently discovered a new ERVK protein called conotoxin-like protein (CTXLP). We
are investigating how this novel viral protein contributes to ALS neuropathology by modulating
inflammatory signaling and calcium channels in neurons.

2) We have predicted and shown that the ERVK integrase enzyme (a key viral protein for virus replication)
causes DNA damage. This viral protein further modulates the DNA damage response and innate immune
signaling cascades. We are investigating if integrase inhibitors could be used to treat ERVK integrase
mediated motor disturbances in a fruit fly model with ERVK integrase-driven motor deficits.

3) We are screening new drugs to inhibit the ERVK protease enzyme. The ERVK protease is required for
viral replication and to produce mature viral proteins. Thus, blocking its activity is an important
therapeutic strategy to fight ERVK.
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D. Dr. Henry Dunn

Principal Investigator - Molecular Pharmacology &
Neuropsychiatric Disease Lab, Division of
Neurodegenerative & Neurodevelopmental
Disorders

Assistant  Professor - Pharmacology and
Therapeutics, Max Rady College of Medicine
Rady Faculty of Health Sciences, University of
Manitoba

Dr. Henry A. Dunn is an assistant professor in the Department of Pharmacology and Therapeutics at the
University of Manitoba, and a principal investigator at St. Boniface Hospital Albrechtsen Research Centre
where he leads the Molecular Pharmacology and Neuropsychiatric Disease Lab.

Dr. Dunn is best known for his work on G protein-coupled receptors (GPCRs): particularly, delineating
molecular mechanisms of stress-induced anxiety and depression, and illuminating a novel trans-synaptic
pharmacological regulation mechanism with relevance to attention-deficit/hyperactivity disorder (ADHD),
autism spectrum disorder (ASD), and epilepsy.

These seminal studies have led to a keen interest in the interplay between synaptic adhesion molecules
and synaptic GPCRs, including: (1) how these relationships are utilized in synaptic connectivity,
neurotransmission and intracellular signalling, and (2) how these interfaces can be exploited for novel
drug design in neuropsychiatric disease.

Dr. Dunn’s research aims to elucidate the molecular mechanisms underlying neurodevelopmental and
neuropsychiatric disease with the goal of facilitating the development of novel therapeutic strategies for
a myriad of neurological conditions. Dr. Dunn’s current projects are focused on pathogenic genetic
variations in neurodevelopmental diseases, including autism spectrum disorder (ASD).

With a prominent focus and expertise on G protein-coupled receptors (GPCRs) and their associated
signaling pathways — the pharmaceutical target of over 35% of FDA-approved drugs — Dr. Dunn’s lab
utilizes multidisciplinary approaches spanning molecular mechanisms to rodent models, including:
molecular pharmacology, biochemistry, cellular & molecular neurobiology, bioinformatics and behavioral
neuroscience.

Research Focus: Dr. Henry A. Dunn’s research aims to elucidate the molecular mechanisms underlying
neurodevelopmental and neuropsychiatric disease with the goal of facilitating the development of novel
therapeutic strategies for a myriad of neurological conditions, including autism spectrum disorder (ASD),
anxiety disorders, attention-deficit/hyperactivity disorder (ADHD), and epilepsy.

With a prominent focus and expertise on G protein-coupled receptors (GPCRs) and their associated
signalling pathways — the pharmaceutical target of over 35% of FDA-approved drugs — Dr. Dunn’s lab
utilizes multidisciplinary approaches spanning molecular mechanisms to rodent models, including:
molecular pharmacology, biochemistry, cellular & molecular neurobiology, bioinformatics and
behavioural neuroscience.
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E. Dr. Paul Fernyhough
Director - Division of Neurodegenerative &
Neurodevelopmental Disorders

Principal Investigator - Cell Biology of
Neurodegeneration Lab, Division of
Neurodegenerative & Neurodevelopmental
Disorders

Professor - Pharmacology and Therapeutics,
Max Rady College of Medicine
Rady Faculty of Health Sciences, University of
Manitoba

Founder - WinSanTor Inc.

The WHO informs us that by 2025 there will be 300 million sufferers from diabetes worldwide — a figure
approximately equal to the population of the USA. Neurobiologist Dr. Fernyhough is studying the etiology
of the peripheral nerve damage observed in patients with diabetes. In addition, he is researching the link
between Alzheimer’s disease and Type 2 diabetes. “In patients with Alzheimer’s disease there is an
increased risk of developing diabetes and these patients exhibit more severe and accelerated memory
loss” says Dr. Fernyhough.

Our studies are focused on identifying key signaling pathways that are impaired in animal models of
Alzheimer’s disease. A major direction of the lab is to determine whether improper insulin signal
transduction in neurons is central to axon and neuronal loss.

Kelly Jorundson, Dr. Darrell Smith; Front Row L-R Karmen Britton, Sanjana Chauhan, Terra Nguyen
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Dr. Fernyhough’s laboratory will be taking 2 paths over the next 3-5 years:

PROGRAM 1 — The main focus of our research will take a hypothesis-driven approach and perform
mechanistic studies in order to understand the etiology of diabetic sensory neuropathy. This work is
currently supported by CIHR and NIH. The program is multidisciplinary involving in vitro and in vivo
paradigms and includes collaborative arrangements (see section later describing collaborations). The
main body of work will use cutting edge real time imaging with standard and confocal microscopes to
assess the role of impaired Ca®* homeostasis, mitochondrial dysfunction, AMP-activated protein kinase
pathway analysis and enhanced ROS levels in the etiology of diabetic neuropathy. Studies will be
performed on adult neuronal tissues as single neuron cultures or slices of neuronal tissue.

PROGRAM 2 — In parallel the laboratory will take a
translational approach and attempt to identify novel drugs
for treatment of diabetic neuropathy. The JDRF has
supported my laboratory in order to extend our drug screen
studies. This work has now been supported by CIHR and
NIH. We have identified at least 4 FDA-approved
compounds that can improve axon regeneration in cultures
of adult sensory neurons. This work has been taken in vivo
to test the drugs in whole animal models of type 1 diabetes.
In addition, medicinal chemistry is being used to identify
related compounds that may also be efficacious and will
permit generation of new IP. A CIHR-SPOR network grant is
now supporting human clinical trials in diabetic neuropathy
with a topical formulation developed in collaboration with
Dr. Nigel Calcutt at UCSD. This work is being performed by
Drs. Vera Bril and Bruce Perkins at the University Health
Network in Toronto. This work is being mediated by a small
biotech company, WinSanTor Inc, where Drs. Fernyhough,
Nigel Calcutt and Lakshmi Kotra are the co-founders and
Phd Students Sanjana Chauhan & Pranav Mishra Stanley Kim is the CEO. The company has been funded by
reviewing their data on the Seahorse XFe24 Analyzer several NIH SBIR and STTR grants to support drug

development for treatment in diabetic neuropathy,
chemotherapy-induced peripheral neuropathy and
HIV-induced neuropathy. Both programs of work are
comprised of a number of local, national and
international collaborations.

M.Sc. Student Karmen Britton
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F. Dr. Gordon Glazner

Principal Investigator - Cellular Neuropathology &
Neurodegeneration, Division of Neurodegenerative
Disorders

Assistant Professor - Pharmacology & Therapeutics,
University of Manitoba

Cellular biologist Dr. Gordon Glazer is investigating protective mechanisms within the cell. When a neuron
is under stress, it fights for survival by increasing the production of certain proteins. The balance that is
struck between the death-inducing stress and the production of protective proteins will determine
whether the cell lives or dies. The production of these proteins is controlled by transcription factors, and
one of the most important of these is NF-kB. “NF-kB is a stressed-induced anti-stress response,” Dr.
Glazner explains. “In neurons, NF-kB is always fairly high, which isn’t true of other cells. We believe it is
important not just for survival but for function of the neuron itself, so discovering the ways in which
outside messengers impact on that can be important for our understanding of how the nerve itself works
and, in turn, for our understanding of clinical pathologies which involve neuronal death.”

-

PhD Student Pranav Mishra
(Supervisors: Drs. Ben Albensi & Paul Fernyhough)
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G. Dr. Miyoung Suh

Principal Investigator - Nutrition and Neurological
Diseases, Division of Neurodegenerative &
Neurodevelopmental Disorders

Professor - Food and Human Nutritional Sciences,
University of Manitoba

Registered Dietitian - College of
Dietitians of Manitoba & Dietitians of Canada

Nutrition and Degenerative Eye Diseases: Nutrients can prevent and/or improve retinal diseases such as
diabetic retinopathy, macular dystrophy, and computer vision syndrome. More recently, Dr. Suh’s
research instigated translational studies with human patients, which are related to her previous research
in various animal models (e.g. Fat-1 mice, type-1 diabetic retinopathy rat model, elongation of very long
chain fatty acid 4 (elovl4) deficient mice, and neonatal piglets). Through the usage of nutrient intervention
with DHA, B-carotene enriched formulation, lutein and DHA enriched eggs, and choline
(deficient/sufficient formulation), she studies various dietary aids to help prevent/mitigate eye
degeneration.

Nutrition and Fetal Alcohol Spectrum Disorder: FASD is a preventable developmental disability caused
by alcohol exposure during pregnancy, affecting 400,000 Canadians and 3,000 infants annually. There are
no treatments to reverse it. In very recent years, Dr. Suh’s research has explored the impact of nutrition
on the fetal brain, retina, and reproductive organ development, by assessing their effects after the
developing fetus is exposed to alcohol during pregnancy. This study involves both human and animal work,
which will ultimately lead to the development of nutritional strategies for preventing or mitigating the
severity of fetal alcohol spectrum disorder. Dr. Suh’s research seeks maternal nutrition interventions
during pregnancy and lactation to prevent or reduce FASD. Her preclinical study focuses on DHA, a crucial
brain nutrient. Alcohol reduces DHA in the fetal brain, leading to inflammation, cell loss, and impaired
neurogenesis. Dr. Suh hypothesizes that DHA supplementation during pregnancy may counteract these
effects.

Smart Vertical Farm for Health

Dr. Suh is also a UM Health Research
Liaison with Opaskwayak Cree Nation
(OCN) in northern Manitoba, where a
Smart Vertical Farm has been established
to improve access to affordable and
nutritious fresh food. Her research
developing anti-diabetic functional
vegetables with OCN is pivotal for
promoting a healthier community by

decreasing the severity of chronic

diseases, especially diabetes. Front to back: Ruchira Nandasiri, Dr. Miyoung Suh, Heenal Nandha,
Breanne Semenko, Soheila Mirzaeian, Khuong Le
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Lipid metabolism is essential for the proper functioning of biochemical and physiological systems. Dr.
Suh’s laboratory investigates the mechanisms behind normal and abnormal lipid metabolism in neural
tissues, particularly the retina and brain. Although these organs are functionally distinct, they share a
common feature: they are rich in unique lipids. The lab focuses on fatty acid-containing phospholipids and
tissue-specific lipids in these organs to decode their roles in health and disease.

(L-R) Dr. Miyoung Suh, Rashmi Siribaddanage, Shenella Senadhiraja, Chelsey Walchuk,
Shivani Thiwari, Jaspal Mudharh, Ruchira Nandasiri

H. Dr. Darrell Smith
Research Scientist, Neurodegenerative Drug Discovery
Lab,

Division of Neurodegenerative & Neurodevelopmental y
Disorders -

The goal of the lab is to advance the development and ,

screening of agents that could be used to treat neurodegenerative problems, particularly peripheral
neuropathies.

There is currently an incomplete understanding of the pathogenesis of most neurodegenerative disorders
and there are no treatments able to delay the onset and slow the progression of many of these disorders.
The common treatments used for peripheral neuropathies include pain relievers, anti-seizure
medications, and antidepressants. These drugs are used to control the discomfort associated with
peripheral neuropathies and have no effect on the progression of the neuropathies themselves.

Page 14
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Division of Neurodegenerative & Neurodevelopmental Disorders 2024 Activity Report

Dr. Smith’s lab uses primary cell cultures of adult sensory neurons. These cultures are useful for studying
the regulation of neuronal survival, axonal regeneration, and cellular bioenergetics of axotomized neurons
in the adult setting. An advantage of using cultured neurons from adult animals is that animals with an
established disease can be used as a source of culture material. This culturing system is excellent for
examining the effectiveness of compounds in repairing and preventing neuropathies in vitro. Screening of
compounds is also performed in vivo. Rodent models of Type | and Type |l diabetes exhibit very consistent
levels of peripheral neuropathy. These models are excellent for examining the ability of compounds to
prevent and/or reverse diabetic peripheral neuropathy in vivo.

Techniques:
e Invitro and in vivo modeling
e Animal models of Type | and Type Il diabetes
e Primary sensory neuron culture
e Behavioral testing (Hargreaves, von Frey)
e Corneal confocal microscopy
e Fluorescent microscopy
e Western blotting

e Mitochondrial function (using cellular bioenergetics)

8. A Vi ' g o -
Photos taken by Research Associate Dr. T.M. (Zaved) Waise (Supervisor Dr. Paul Fernyhough)
while observing the morphology of adult sensory neurons.
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4. Academic Funding

Our faculty hold major funding awards from national/international agencies such as the Canadian
Institutes of Health, Natural Sciences and Engineering Research Council of Canada, Research Manitoba,
Brain Canada, ALS, and the Alzheimer Society. Our research is also supported by the St. Boniface
Foundation and various provincial agencies such as Manitoba Egg Farmers, Manitoba Liquor & Lotteries,
the University of Manitoba and Cancer Care Manitoba.

Société
Alzheimer NSERC
Society CRSNG

CANADA
Fondation ‘y& MANITOBA @
@M\ Brain Canada b QUOR
Foundation \_) lc & LOTTERlES

CIHRIRSC

Canadian Institutes of  Instituts de recherche
Health Research  en santé du Canada

s
E University

Research

o«Manitoba Manitoba

Ij" Hépital St-Boniface Hospital
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Division of Neurodegenerative & Neurodevelopmental Disorders

2024 Activity Report

Academic Active Funding in DND: $5,142,586.42

The following is a breakdown of active funding held by each of our principal investigators in 2024.

A. Dr. Benedict Albensi

DATE AGENCY TITLE AMOUNT/YR TOTAL AWARD
04/2019- Canadian Operating Grant Role: PI S 145,197.00 S 725,985.00
03/2024 Institutes for Title: Sex-based differences
health Research  associated with mitochondrial
(CIHR) Project dysfunction in Alzheimer's disease.
CIHR/PIJT 162144
Total Funding -Albensi S 145,197.00 S 725,985.00
B. Dr. Michel Aliani
DATE AGENCY TITLE AMOUNT/YR TOTAL AWARD
2022/2024 St. Boniface Role: PI CIBC: Urinary $  50,000.00 S 100,000.00
Foundation Biomarkers of Lung Cancer
#2205-31-50
2019/04- National Sciences and  Discovery Individual | Role: PI $  40,000.00 S 200,000.00
2024/03 Engineering Research  Title: Understanding complex
Council of Canada interactions between flavor
(NSERC) RGPIN-2019-  precursors in meat-pulse
05856 F322446 products using a flavouromics
platform
12/01/2023 - Myera Subaward Suh $  30,000.00 S 30,000.00

12/07/2026

Total Funding - Aliani

$ 120,000.00

$ 330,000.00

Page 17




Division of Neurodegenerative & Neurodevelopmental Disorders

C. Dr. Renee Douville

2024 Activity Report

DATE AGENCY TITLE MOUNT/YR TOTAL AWARD
2022 - 2024 St. Boniface Alzheimer's & Dementia Research S 75,000.00 S 150,000.00
Hospital (Douville) Effectiveness of antivirals
Foundation against endogenous retroviruses in
2303-3152a taupathies.
01/16/2024- St. Boniface David Forgan donation towards Alz and $119,130.42 S 119,130.42
01/15/2025 Hospital Dementia
Foundation
2401-3152
04/01/2023- NSERC Role: Pl Retro Explorer: An interactive S 31,000.00 S 93,000.00
03/31/2026 (Discovery) database of endogenous retroviruses in
the human genome extension (yrs 8-10)
01/2023 ALS Canada / Role: PI Title: DNA damage driven S 56,900.00 $ 124,900.00
12/2024 Brain Canada motor disturbance in ALS: An ERVK
integrase transgenic mouse model
Total Funding - Douville $282,030.42 S 487,030.42
D. Dr.Henry Dunn
DATE AGENCY TITLE AMOUNT/YR TOTALAWARD
2023 -2024 Brain Canada Future Leaders in Canadian Brain S 50,550.00 $101,100.00
Research Program Title: “Atypical
neuronal communication mechanisms
disrupted in neurodevelopmental
disease”
08/01/2024 CHRIM Investigation of a novel trans-synaptic S 60,000.00 S 60,000.00
07/31/2026 complex between molecules disrupted in
neuro-developmental disorders.
04/01/2024 NSERC Early Atypical trans-synaptic signaling S 44,000.00 $220,000.00
08/31/2029 Career pathways underlying synaptic diversity
Researchers,
Discovery
04/01/2024 NSERC DGECR  Atypical trans-synaptic signaling $ 12,500.00 $ 12,500.00
08/31/2029 - Discovery pathways underlying synaptic diversity
Supplement
Discovery
Page 18
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08/01/2024 Research Novel mouse models harboring rare S 65,000.00 $130,000.00
07/31/2026 Manitoba pathogenic mutations in human
neurodevelopmental disease.
2022-2024 St. Boniface Kali Dyck Award $ 175,000.00 $ 425,000.00
Hospital
Foundation
#2210-3247
2022-2024 St. Boniface Kali Dyck Award - Salary S 15,000.00 S 75,000.00
Hospital
Foundation
#2210-3247a
Total Funding - Dunn S 422,050.00 $1,023,600.00
E. Dr. Paul Fernyhough
DATE AGENCY TITLE AMOUNT/YR TOTAL AWARD
04/01/2019 - Canadian Role: PI: Fernyhough, P.; Co-Pls: S 218,025.00 $1,090,125.00
03/31/2024 Institutes for DeKoninck, Y., U of Laval & Calcutt,
health Research N.A., UCSD Title: Muscarinic
(CIHR) PJT- receptor antagonism as a novel
162172 mechanism for sensory nerve
F321839 repair.
2023-2024 CONTRACT: Role: Pl Contract; To examine the S 75,971.00 S 75,971.00
Novo Nordisk effects of different insulin
Inc. #2023- analogues and other anti-diabetes
003939 proteins on nerve function

Total Funding - Fernyhough

$ 293,996.00

$1,166,096.00

F. Dr. Gordon Glazner

DATE AGENCY TITLE AMOUNT/YR TOTAL AWARD
2024 St. Boniface Alzheimer’s research. Role: PI S 100,000.00 100,000.00
Foundation
#2312-3215
Total Funding — Glazner $ 100,000.00 S 100,000.00
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G. Dr. Miyoung Suh
DATE AGENCY TITLE AMOUNT/YR TOTAL AWARD
2023-2028 CIHR Project Role: Pl Title: Perinatal nutrition $113,220.00 $ 566,100.00
202209PJT- strategy with omega-3
487107-NUT- docosahexaenoic acid to protect
CDAA-134789 brain in fetal alcohol spectrum
disorders
2021 - 27 CIHR-NSERC- Healthy Cities Research Training $ 223,800.00 S 402,600.00
SSHRC DH-2024-  Platform (HCRTP): Training grant
00076 Role: PI Title: Implementing Smart
Cities Interventions to Build Healthy
Cities. Three leading Univ: Dr. David
Ma (Guelph, Nominated PA), Suh M
(UM, PA), Laurette Dube (McGill, PA);
and other co-applicants across
Canada Total award for team:
4.95M
2022 - 25 Canadian CIHR CGS-D Doctoral Rsch Award S 5,000.00 $ 15,000.00
Institute in (Bradley Allan Feltham)
Health Research
CGS-D Doctoral
Rch UMP# 57493
04/01/2024 - NSERC DH-2024-  Advanced smart vertical farm using S 50,000.00 $ 250,000.00
03/31/2029 00076 deep learning-based monitoring and
management for production of
functional vegetables for healthy
Northern communities
08/01/2024 - Research Empowering Communities: The $ 6,500.00 $ 6,500.00
07/31/2025 Manitoba Collaborative Journey to Health
Equity.
01/17/2024 - University of IMPACTS Suh Leadership Award $ 5,000.00 $ 5,000.00
03/31/2024 Manitoba
10/07/2024 - University of SREF Streamlined flash $ 25,000.00 $ 25,000.00
03/31/2025 Manitoba chromatography system for
valorizing functional vegetables from
smart farming technology.
09/01/2023 - University of Implementing SMART Cities S 10,000.00 $10,000.00
08/31/2024 Guelph Interventions to Build Healthy Cities
(SMART) Training Platform.
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2021 -27 University of
Manitoba

01/17/2024 - University of

03/31/2024 Manitoba

2024 Activity Report

Role: Pl University Indigenous S 12,337.50 S 24,675.00
Research Program (UIRP) Title: A

pilot study to examine the health

benefits of a traditional diet and

lifestyle in a northern Manitoba

Indigenous community

Leadership award Nandasiri S 5,000.00 $5,000.00
International Trainee Symposium

Agri Food Nutrition and Health

Total Funding - Suh

S 366,057.50  $1,309,875.00

DND Total Active Academic Funding Held in 2024

$1,729,330.92  $5,142,586.42

Research Technician Terra Nguyen on
the Zeiss Axioskop 2 fluorescent
microscope
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Division of Neurodegenerative & Neurodevelopmental Disorders

OTHER ACADEMIC FUNDING (no funding to DND PI)

DATE

Dr. Aliani
2019-2025

2022-2024

2023-2025

2023-2028

Dr. Suh
2021 -23

AGENCY

CIHR Project
Grant

University of

Manitoba

University of
Manitoba

CIHR Project
Grant

CIHR Project
Grant,
UMP55329

TITLE

To determine the impact of breastfeeding, maternal
food intake and infant gut microbiota on the risk of
obesity and diabetes in First Nations women and
children in rural communities.

Co-Investigator: M. Aliani

Impact of therapy using colesevelam treating patients
with fontan circulation (MYSTIC) pilot study. Co-
Investigator: M. Aliani

A pilot study to examine the health benefits of a
traditional diet and lifestyle in a northern Manitoba
Indigenous community

Co-Investigator: M. Aliani

Perinatal nutrition strategy with omega-3
docosahexaenoic acid to protect brain in fetal alcohol
spectrum disorders

Co-Investigator: M. Aliani

Traditional Indigenous Land-Based Diet and Chronic
Inflammation: Does Adherence to the Traditional First
Nations Diet Decrease the Severity of Chronic
Inflammatory Diseases? Uhanova J (Pl), (co-
applicants, Suh M, Minuk G, Beardy B, Larcombe L)

(Supervisor: Dr. Michel Aliani)

2024 Activity Report

TOTAL AWARD

S 210,430.00

S 25,642.00

S 24,675.00

$ 566,100.00

$ 573,751.00

Research Associate Shiva Shariati-levari

LL] Hopital St-Boniface Hospital
4
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5. Trainee Funding/Awards
TOTAL: $277,097.00

Congratulations to our trainees on receiving the following awards during 2024 that supported their salary
and/or travel to international conference to present their scholarly work they are conducting at St.

Boniface Research Centre.

DATE AGENCY TITLE AMOUNT/YR
Afroza Parvin St. Boniface Dr. Alfred E Deacon S 16,500.00
Foundation Research Studentship
Afroza Parvin St. Boniface Berdie & Irvin BERVIN S 2,030.00
Foundation Scholarship
Afroza Parvin University of International Student S 1,000.00
Manitoba Bursary
Asfa Seyedehsadaf  University of UMAAGF S  18,000.00
Manitoba
Baskerville  Kaden University of Poster Award — Manitoba $ 200.00
Manitoba Student Health Research
Forum
Baskerville  Kaden University of Rady Faculty of Health S 10,250.00
Manitoba Sciences Graduate
Studentship
Bonab Reza Arshinchi  University of Graduate Enhancementof §$ 10,500.00
Manitoba Tri-Agency (GETS)
Cameron Sarah Biotalent Student Work Placement S 7,000.00
Program
Cameron Sarah Biotalent Student Work Placement S 7,000.00
Program
Candas Joanna University of 1% Place at the Ma These S 1,500.00
Manitoba en 180 Secondes (French
3-min thesis)
Candas Joanna University of Faculty of Graduate S 5,000.00
Manitoba Studies Research
Completion Scholarship
Candas Joanna St. Boniface Research  Alfred E Deacon Research S 12,835.00
Foundation Studentship
Page 23
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2024 Activity Report

Dhaliwal Simran University of Poster Award — ENRRICH -
Manitoba Research Day: Focus on
Autism
Dhaliwal Simran University of Donald Vernon Snider 12,000.00
Manitoba Memorial Fellowship
Dhaliwal Simran University of Dr. Mark Nickerson 8,350.00
Manitoba Graduate Entrance
Studentship
Dhaliwal Simran University of Clarence Bogardus Sharpe 7,500.00
Manitoba Memorial Scholarship
Dhaliwal Simran University of University of Manitoba 20,000.00
Manitoba Graduate Fellowship
Dhaliwal Simran CIHR Canada Graduate -
Scholarship - Masters
(CGS-M) declined
Dhaliwal Simran Research Manitoba Research Manitoba 20,000.00
Graduate Studentship —
Masters
Dhaliwal Simran University of Dr. Mark Nickerson 5,650.00
Manitoba Graduate Entrance
Studentship
Esporlas Carla Biotalent Student Work Placement 7,000.00
Program
Feltham Bradley University of Graduate Enhancement of 5,000.00
Manitoba Tri-Agency (GETS)
Feltham Bradley CIHR Canada Graduate
Scholarship - Doctoral
Scholarship
Feltham Bradley ISSFAL ISSFAL Travel Award 300.00
Feltham Bradley University of Faculty Graduate Studies 1,500.00
Manitoba Travel awards (x2)
Mishra Pranav University of Ed Kroger Travel Award for 2,500.00
Manitoba the International Congress
on Academic Medicine
Mishra Pranav University of Bioscience Assoc. MB 200.00
Manitoba Poster Award
Mishra Pranav St. Boniface Nick Shepel Travel Award 700.00
Foundation
Mishra Pranav India Canada Culture  Dr. Jagmit Arneja 1,000.00
& Heritage Assoc. University Student Award
for Academic Excellence
Mishra Pranav University of Deer Lodge Hospital Staff 400.00
Manitoba Association Memorial
Fund Travel Award
Page 24
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2024 Activity Report

Nandasiri Ruchira MacMaster McCall MacBain S 10,000.00
University Postdoctoral Leadership
and Teaching Program
Nandasiri Ruchira IC-IMPACTS IC IMPACT HQP Leadership  $ 5,000.00
Grant - International
Trainee Symposium in
Agri-Food, Nutrition and
Health
Nandasiri Ruchira Research Manitoba Empowering S 6,500.00
Communities: The
Collaborative Journey to
Health Equity
Semenko Breanne University of Prairie Improvement S 26,200.00
Manitoba Network Graduate
Fellowship
Senadhiraj  Shanella University of Graduate Enhancementof  § 8,000.00
a Manitoba Tri-Agency (GETS)
Siribaddan  Rashmi University of Graduate Enhancementof §$ 8,500.00
age Manitoba Tri-Agency (GETS)
Sharma Snigdda Biotalent Student Work Placement S 7,000.00
Program
Smith Brooke NSERC Undergraduate Student S 6,500.00
Research Award
Tadele Hanok NSERC Undergraduate Student S 6,500.00
Research Award
Tadele Hanok Manitoba Poster Award at Scientific S 25.00
Neuroscience Research Symposium
Network
Walchuk Chelsey St. Boniface Hospital ~ Mark G. & Patricia N. S 8,957.00
Foundation Smerchanski Endowed
Studentship Grant
Walchuk Chelsey University of Holmfridur Kristjansson S 4,175.00
Manitoba Graduate Award
Walchuk Chelsey University of Janet Fabro McComb S 2,050.00
Manitoba Award
TOTAL TRAINEE FUNDING: $§ 277,097.00
Page 25
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Joanna Candas (M. Suh) received
1st Place at the Ma Thése en 180
Secondes (French 3 MT Thesis
Competition)

Postdoctoral fellow
Dr. Ruchira Nandasiri

Sanjana Chauhan, a PhD student in
pharmacology and therapeutics at the Max Rady College of Medicine, will
attend the online Leadership in the 21st Century course offered by the
Wharton School at the University of Pennsylvania.

“l am constantly motivated to improve my leadership skills by looking for
new challenges and approaches,” said Chauhan, whose field is
neuropharmacology. “This course will broaden my confidence and ability

to speak in public.”
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6. Teaching Activities

A. Dr. Michel Aliani

University of Manitoba

e HNSC2150
e AGRI2002
e AGRI3002
e AGRI4002
e AGRI2002
e AGRI3002
e AGRI4002

Composition, Functional and Nutritional Properties of Foods

2024 Activity Report

Agricultural and Food Sciences Co-operative Education Work Term 1
Agricultural and Food Sciences Co-operative Education Work Term 2
Agricultural and Food Sciences Co-operative Education Work Term 3
Agricultural and Food Sciences Co-operative Education Work Term 1
Agricultural and Food Sciences Co-operative Education Work Term 2
Agricultural and Food Sciences Co-operative Education Work Term 3

Indigenous Teaching Collaborations/Activities

Dr. Aliani was invited to participate in a fruitful discussion with the Vice president of the ‘University
College of the North’ to help securing potential instructors willing to offer short/intensive courses in

Thompson area.

B. Dr. Renée Douville

University of Manitoba 2024-2025: Lectures for Pharmacology & Therapeutics and MNeuro program

PHAC4030 Drugs and Human Disease

Fall 2024: T/Th 8h30-9h45 Date
Drug for neuroinflammation Oct 8
Drugs in neurovirology Oct 10
Invigilate Final exam Dec 12

DMN Neuroimmunology (IMMU7800)

Fall 2024: T/Th 9h00-10h30 Date
Complement Sept 26
Tolerance Oct1
CNS infections Nov 12
Retroviral infections Dec5
Proteinopathies Dec 10
Open session with student (+ Ghia) Dec 12
DMN Neuropharmacology (PHAC7165)

Winter 2025: M 10h00-13h00 Date
Drug for neuroinflammation March 24
Advancements in March 31

Neurodegenerative Disease

Hours
1.25
1.25

Hours
1.5
1.5
1.5
1.5
1.5

Hours
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Antimicrobials in Neurological

April 7
Disease pri

University of Manitoba 2023-2024: Lectures for Pharmacology & Therapeutics

PHAC4030 Drugs and Human Disease

Fall 2023:: T/Th 8h30-9h45 Date Hours
Drugs in neurovirology Sept 19 1.25
Drug for neuroinflammation Sept 28 1.25

C. Dr. Henry Dunn

IMED 1440 — Fundamentals in Cellular Neurobiology,
University of Manitoba, Winnipeg, Canada 2024 — present
Lecturer, Undergraduate Studies

e A quarter-year undergraduate course averaging ~12 students per year, outlining fundamentals
in neurobiology

e Providing 1.25 contact hours every second year within the theme of signal transduction.

e Designed and performed all lecture materials and exam questions.

RESP 1440 - Pharmacology, University of Manitoba, Winnipeg, Canada 2024 — present
Lecturer, Undergraduate Studies

e A half-year undergraduate course averaging ~30 students per year, outlining mechanisms of
pharmacokinetics.

e Providing 2 contact hours per year within the theme of pharamacokinetics.

e Designed all performed lecture materials and exam questions.

PHAC 7222 - Molecular Pharmacology, University of Manitoba, Winnipeg, Canada 2023 — present
Lecturer, Graduate Studies

e A half-year graduate course averaging 5 students per year, outlining mechanisms of action of
therapeutic and recreational drugs with a focus on G protein-coupled receptors (GPCRs).

e Providing 4 contact hours per year within the theme of G protein-coupled receptors.

e Designed all lecture materials and exam questions.

PHAC 3000 - Foundations of Pharmacology, University of Manitoba, Winnipeg, Canada 2023 — present
Lecturer, Undergraduate Studies

e A half-year undergraduate course averaging ~40 students per year, providing basic
pharmacology principles that prepare a strong foundation for future studies in pharmacology,
toxiocology and health science with a focus on G-protein coupled receptors (GPCRs).

e Providing 2 contact hours per year within the GPCR theme.

e Designed all lecture materials and exam questions.
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D. Paul Fernyhough

University of Manitoba - Dept. of Pharmacology and Therapeutics

Lectures

Drugs and human disease (PHAC 4040) graduate level
Molecular Pharmacology (PHAC 7222)

Neuroscience (IMED 7112 and 7114)

Pharmacology (PHAC 2100)

Pharmacology (PHAC7230/7240)
Neuropharmacology (PHAC 7162)

Pharmacology (ORLB3320)

Pharmacology (RESP1440)

Pharmacology (PHAC3000)

E. Dr. Gordon Glazner

University of Manitoba, Department of Pharmacology & Therapeutics

Undergraduate research student Liam ‘
McEachern performs protein visualizations via

2024 Activity Report

PHAC 2100: Pain Physiology, Opioids/NSAIDs, Migraine/Gout, Autonomic Nervous System
PHAC 7230: Autonomic Nervous System Addiction and Drugs of Abuse

PHAC 7240: Adrenal & Thyroid

Western Blotting.
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F. Dr. Miyoung Suh

University of Manitoba, Department of Food & Human Nutritional Sciences

e HNSC4500 Clinical Nutrition |

e HNSC4550 Clinical Nutrition Il

e ANSC7460 Lipid Nutrition and Metabolism
e HNSC7110 Method Café

| P - & M\ 7
Left panel: PhD Student Shayan Amiri; Right panel: Sanjana Chauhan (both supervised by Dr. Paul Fernyhough)
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7. Publications (including Book Chapters)

A. Benedict Albensi

"Monitoring inflammatory, immune system mediators, and mitochondrial changes related to
brain metabolism during space flight". Tocci D, Ducai T, Stoute CAB, Hopkins G, Sabbir MG,
Beheshti A, Albensi BC. Front Immunol. 2024 Oct 1;15:1422864. doi:
10.3389/fimmu.2024.1422864. eCollection 2024.PMID: 39411717

Age- and sex-associated alterations in hypothalamic mitochondrial bioenergetics and
inflammatory-associated signaling in the 3xTg mouse model of Alzheimer's disease.
Adlimoghaddam A, Fontaine KM, Albensi BC .Biol Sex Differ. 2024 Nov 25;15(1):95. doi:
10.1186/513293-024-00671-7.PMID: 39587693

Sex and Region-Specific Disruption of Autophagy and Mitophagy in Alzheimer's Disease: Linking
Cellular Dysfunction to Cognitive Decline. Adlimoghaddam A, Fayazbakhsh F, Mohammadi M,
Babaei Z, Behrooz AB, Tabasi F, Guan T, Beheshti I, Aghaei M, Klionsky DJ, Albensi BC, Ghavami
S.bioRxiv [Preprint]. 2024 Oct 31:2024.10.30.621097. doi: 10.1101/2024.10.30.621097.Update
in: Cell Death Discov. 2025 Apr 26;11(1):204. doi: 10.1038/s41420-025-02490-

0.PMID: 39554142

Correction: Mitochondrial Transfusion Improves Mitochondrial Function Through Up-regulation
of Mitochondrial Complex Il Protein Subunit SDHB in the Hippocampus of Aged Mice.
Adlimoghaddam A, Benson T, Albensi BC.Mol Neurobiol. 2024 Oct;61(10):8483-8485. doi:
10.1007/s12035-024-04021-x.PMID: 38381298

A. Adlimoghaddam, F. Fayazbakhsh, M. Mohammadi, Z. Babaei, A. Barzegar Behrooz, F. Tabasi,
T. Guan, I. Behshti, M. Aghaei, D. J Klionsky, B.C. ALBENSI, S. Ghavami. Sex and Region-Specific
Disruption of Autophagy and Mitophagy in Alzheimer's Disease: Linking Cellular Dysfunction to
Cognitive Decline. bioRxiv. Oct. 2024.

. Michel Aliani

Comparison of Dry Bean Bell RC, Zahradka P, Aliani M, Liang Y, Jarman M, MacKenzie M, Chan C,
Ozga J, Proctor S, Wishart D, Taylor CG. A Comparison of Dry Bean and Pea Consumption on
Serum Cholesterol: A Randomized Controlled Trial in Adults with Mild Hypercholesterolemia. J
Nutr. 2024 Sep 30;154(11):3375-3387. doi: 10.1016/j.tjnut.2024.09.011. PMCID: PMC11600120

Potential urinary volatile organic compounds as screening markers in cancer - a review.
Goertzen A, Kidane B, Ahmed N, Aliani M. Front Oncol. 2024 Nov 25;14:1448760. doi:
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10.3389/fonc.2024.1448760. PMCID: PMC11626232

3. Aflavoromics approach to investigate the effect of Saskatoon berry powder on the sensory
attributes, acceptability, volatile components, and electronic nose responses of a low-fat frozen
yogurt. Ryland D, Thoroski J, Shariati-levari S, McElrea A, Goertzen A, Dowling GM, Aliani M.
Front Nutr. 2024 Dec 6;11:1488413. doi: 10.3389/fnut.2024.1488413. PMCID: PMC11659779

4. Muscarinic acetylcholine type 1 receptor antagonism activates TRPM3 to augment
mitochondrial function and drive axonal repair in adult sensory neurons. Chauhan S, Smith DR,
Shariati-levari S, Srivastava A, Dhingra S, Aliani M, Fernyhough P. Mol Metab. 2024 Dec
16;92:102083. doi: 10.1016/j.molmet.2024.102083. PMCID: PMC11732569

C. Dr.Renée Douville

1. The Atomwise AIMS Program Al is a Viable Alternative to High Throughput Screening: a 318-
Target Study. Nature Scientific Reports; 14: 7526. PMID: 38565852

D. Dr. Paul Fernyhough

1. Casselini, C.M., Parson, H.K., Frizzi, K.E., Marquez, A., Smith, D.R., Nemmani, R., Tayarani, A.,
Jolivalt, C.G., Weaver, J., Fernyhough, P., Vinik, A.l., and N.A. Calcutt (2024). A muscarinic
receptor antagonist reverses multiple indices of diabetic peripheral neuropathy: preclinical and
clinical studies using oxybutynin. Acta Neuropathologica. 147: 60. (if 11).

2. Mishra, P., Esfahani, E., Fernyhough, P. and B.C. Albensi (2024). Drug development. Alzheimer’s &
Dementia. 20: e091551. (if 13).

E. Dr. Miyoung Suh

1. Nandasiri R, Semenko B, Siribaddanage R, Wijekoon C, Suh M (2024) Air-frying improves the
bioactive compounds of thermally processed Brassica oleraceae vegetables. ACS Food Sci &
Technol: fs-2024-00996t): https://doi.org/10.1021/acsfoodscitech.4c00996

(L-R) Shivani Thiwari, Jaspal Mudharh, Shenella
Senadhiraja, Taira Moreno, Chelsey Walchuk,
Ruchira Nandasiri, Bradly Feltham, Miyoung Suh,
Joanna Candas
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8. Conference Contributions

A. Dr.

10.

11.

Benedict Albensi

Mishra, P., Fernyhough, P. ALBENSI, BC. 17-beta estradiol increases nerve regeneration of adult
DRG sensory neurons through the AMPK/ATF3 signaling pathway. 3rd Annual South Florida
Translational Research Symposium, April 11-12. Port St. Lucie, FL.

Mishra, P., Fernyhough, P. ALBENSI, BC. 17-beta estradiol in inflammation and mitochondrial
function in Alzheimer’s disease. Alzheimer’s Association International Conference (AAIC), July
28-Aug. 1st. Philadelphia, PA, USA

B. ALBENSI, T. Benson, and A. Adlimoghaddam. Mitochondrial transfusion—a novel therapeutic
strategy for treating mitochondrial dysfunction. Mitochondrial Medicine Therapeutic
Development Conference, March 18-20. Wellcome Genome Campus, UK and Online.

T. Benson, B. ALBENSI, and Aida Adlimoghaddam. Mitochondrial transplantation as a novel
promising approach for the treatment of mitochondrial dysfunction in aging. Alzheimer’s
Association International Conference (AAIC), July 28-Aug. 1st. Philadelphia, PA, USA.

Mishra, P., Fernyhough, P. ALBENSI, BC. 17-beta estradiol improves mitochondrial function and
increases neurite outgrowth in adult DRG sensory neurons. Mitochondrial Medicine Therapeutic
Development Conference, March 18th-20th, Hinxton, UK.

Eini Keleshteri, M., Cadonic, C., Ghafourian, T., Thomson, T., Snow, W. M., McAllister, D.,
Djordjevic, J., Chowdhury, S. R., Fernyhough, P., Fiege, J. D., Portet, S., and ALBENSI, B.C,,
Unveiling Complex IV Dynamics: Advancements in Modeling Mitochondrial Bioenergetics within
the Electron Transport Chain, Mitochondrial Medicine - Therapeutic Development, March 18-20.
Wellcome Genome Campus, UK and Online.

Eini Keleshteri, M., Cadonic, C., Ghafourian, T., Thomson, T., Snow, W. M., McAllister, D.,
Djordjevic, J., Chowdhury, S. R., Fernyhough, P., Fiege, J. D., Portet, S., and ALBENSI, B.C.,
Advanced modeling of bioenergetics in the mitochondrial electron transport chain with emphasis
on complex IV, Alzheimer's Association International Conference (AAIC), Philadelphia, USA, and
Online.

Mishra, P., Fernyhough, P. ALBENSI, BC. 17-beta estradiol increases neurite outgrowth in adult
DRG sensory neurons through the AMPK/ATF3 signaling pathway. 17th Canadian Neuroscience
Meeting, May 19th-22, Vancouver, BC, Canada.

P. Mishra, E. Esfahani, P. Fernyhough, B.C. ALBENSI. Investigating the effects of 17-beta
estradiol on NF-kB mediated inflammation and mitochondrial function in Alzheimer’s disease.
Soc. For Neuroscience poster-in person and virutal, Chicago, IL

M.E. Keleshteri, C. Cadonic, T. Ghafourian, W. Snow, J. Djordjevic, S.R. Chowdhury, P.
Fernyhough, A. Adlimoghaddam, B.C. ALBENSI (co-senior author) Unraveling mitochondrial
bioenergetics: Advanced modeling of Complex IV dynamics., St. Portet. Soc. For Neuroscience
poster-virtual, Chicago, IL

Oct. 4. Effects of dietary flax beverage on memory and cognition (clinical trial). International
Conference on Advances in the Health Benefits of Agri-Foods. Winnipeg, MB, Canada
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12.

13.

Dr.

Dr.

June 7. Targeting Mitochondrial Function to Treat Alzheimer’s Disease, Inst. for Neuro-
Immune Medicine (INIM), Nova Southeastern Univ. Virtual.
Mar. 28th. Clinical Trials on Alzheimer’s Disease: Challenges and Opportunities. George and
Fay Yee Ctr. for Healthcare Innovation and SOCRA. Virtual.

Renée Douville

André-Delambre ALS Research Symposium, Montréal (Dec 4, 2024). Selected oral - Claudia Cortés-
Pérez (Douville lab): ERVK integrase within CD14+CD11b+ myeloid cells as an ALS blood biomarker

Canadian Centre for Agri-Food Research in Health and Medicine (CCARM) Pl meeting (Nov 21,
2024) Invited speaker: Biology of Endogenous Retroviruses

35" International Symposium on ALS/MND, Montréal (Dec 6-8, 2024) Poster #1: ERVK integrase
within CD14+CD11b+ myeloid cells as an ALS blood biomarker. Poster #2: ERVK integrase-driven
DNA damage leads to motor deficits. André-Delambre ALS Research Symposium, Montréal (Dec
4-5, 2024)

Canadian Society of Pharmacology and Therapeutics, Ottawa (June 17-19, 2024) Poster:
Therapeutic Implications of Viral Signature within Calcium Channel-Associated Transcription
Regulators (Presented by PhD students S. Asfa and R. Arshinchi Bonab)

Manitoba Neuroscience Network meeting, Winnipeg (June 4, 2024) Poster: Therapeutic
Implications of Viral Signature within Calcium Channel-Associated Transcription Regulators
(Presented by PhD students S. Asfa and R. Arshinchi Bonab)

Henry Dunn

“Atypical neuronal communication mechanisms disrupted in neurodevelopmental disease”
Invited presentation for Excellence in Neurodevelopment & Rehabilitation Research in Child
Health (ENRRICH) Research Day: Focus on Autism. Winnipeg, MB. October 1%, 2024.

“Atypical neuronal communication mechanisms disrupted in neurodevelopmental disease”
Invited presentation for 1st Neuroscience In Focus: Exploring the Frontiers of Neurological
Disorders with 3rd Health Sciences Research Symposium. Belo Horizonte, Brazil. July 24™", 2024.

“Atypical neuronal communication mechanisms disrupted in neurodevelopmental disease”
Invited presentation for Manitoba Student Health Research Forum. Winnipeg, Manitoba. June
19t 2024.

“Trans-synaptic allosteric modulators of group Ill mGIuRs in glutamatergic signalling and
neurological disease.” Invited presentation for Neuroscience Grand Rounds: Discovery
Neuroscience — Manitoba Neuroscience Network and Online. Winnipeg, Manitoba. February
16", 2024.
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5. “Trans-synaptic allosteric modulators of group lll mGIuRs in glutamatergic signalling and
neurological disease.” Invited presentation for Department of Pharmacology & Therapeutics —
University of Manitoba and Online. Winnipeg, Manitoba. February 9%, 2024.

6. “Trans-synaptic allosteric modulators of group Ill mGluRs temper glutamatergic signalling and
neuropsychiatric manifestations.” Invited presentation for Department of Neuroscience —
University of Ottawa and Online. Ottawa, Ontario, Canada. January 23", 2024.

D. Paul Fernyhough

1. Amiri, S., Lao, Y., Zahedi, R.P. and P. Fernyhough (2024). M1 muscarinic receptor antagonists signal
via casein kinase 2 and beta-arrestin to drive neurite outgrowth in sensory neurons. Neurodiab
34" Annual Meeting. September 5-8'", Rome, ltaly, 2024.

2. Chauhan,S., Smith, D.R., Shariati-levari, S., Srivastava, A., Dhingra, S., Aliani, M. and P. Fernyhough
(2024). Muscarinic antagonists raise axonal Ca** and augment neuronal metabolism via TRPM3
activation. Neurodiab 34 Annual Meeting. September 5-8", Rome, Italy, 2024.

3. Mishra, P., Esfahani, E., Fernyhough, P., and B.C. Albensi (2024). Investigating the effects of 17-
beta estradiol on NF-kB mediated inflammation and mitochondrial function in Alzheimer’s
disease. Society for Neuroscience. Oct 2024, Chicago, US.

4. Amiri, S., Lao, Y., Zahedi, R.P. and P. Fernyhough (2024). B-arrestin recruitment and biased
agonism at the M; muscarinic receptor. Canadian Society of Pharmacology & Therapeutics. June
16-19™, Montreal, 2024.

5. Mishra, P., Albensi, B.A. and P. Fernyhough (2024). 17-beta estradiol increases neurite outgrowth
in adult DRG sensory neurons through the AMPK/ATF3 signaling pathway. 17 Canadian
Association for Neuroscience. May 19-22™, Vancouver, 2024.

6. Britton, K. and P. Fernyhough (2024). Opening of Karp channels augments neurite outgrowth and
AMPK activity in adult DRG sensory neurons: Implications in peripheral neuropathy. 17t Canadian
Association for Neuroscience. May 19-22"%, Vancouver, 2024.
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L-R: Graduate Students Karmen Britton,
Sanjana Chauhan, Pranav Mishra, Shayan
Amiri (Supervisor: Dr. Paul Fernyhough)

PhD Student Bradley Feltham (Supervisor: Dr.
Miyoung Suh)

Research Associate Shiva Shariati-levari
(Supervisor: Dr. Michel Aliani)
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9. Invited Presentations, Scholarly & Outreach Activities

A. Dr. Michel Aliani

University of Manitoba Committees

e Research Committee Start year - end year: 2023-2024
Role: Working on the changes related to available equipment/prices on the Department
website

e  FHNS Curriculum Committee

e FHNS Tenure and Promotion Committee

e FHNS Undergraduate and Graduate Awards Committee

e Associate Deans of Academics Committee

Professional Service

Reviewer on the following Journals:

Food Science

PLOS ONE

Metabolomics

Journal of Food Science

Journal of foods and Agricultural Chemistry

Memberships

Other

Institute of Food Technology (IFT) 2014 to present

Metabolomics Society 2014 to present

Analytical Chemistry 2014 to present

Canadian Centre for Agri-Food Research in Health and Medicine (CCARM) 2014 to present

Advisor to Health Canada: At their request, | have been in several online discussion with
Health Canada representatives in Ottawa which were mainly related to sensory evaluation
and flavour chemistry studies of several health products (Confidential discussion). On a
positive note, there will be a possibility for a potential collaboration with Health Canada to
conduct some of these evaluations at the U of M once the COVID 19 restrictions will permit
proper sensory studies.
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B. Dr. Renée Douville

Text and Media Interviews
St. Boniface Hospital Foundation Radiothon interview (Nov 15, 2024)
Tri-Lottery Radio Interview on CJOB (May 9, 2024)

Editorial Services
Editor, Journal of Neuroimmunology
2021/03 — Present

Departmental (Biology) and University of Winnipeg committees

e Departmental Curriculum committee (2022 — Present)

Departmental (Immunology/DPT) and University of Manitoba committees

e UM Internal Research Grants Committee (2023 — 2026)
e Department of Physiology and Pathophysiology, Tenure and Promotion, Faculty representative (2024)

Research committees

e  Chair Scholarships and Fellowships, NSERC Committee for Discovery Research (CDR) (2022-2025)
e Resources committee, Canadian Brain Research Strategy (2023-Present)

e ALS Society of Alberta and Campus Alberta Neuroscience, Backlund Fellowship review (2024)

e External Reviewer, NSERC Discovery Grant competition (2018, 2019, 2024)

e Student committees

e Master’s Thesis Committee for Delaram Jebreili Rizi (2024 — 2026)

e Supervisor: Dr. Paul Macrogliese, Department of BMG, University of Manitoba

Training Certificates

e Yale School of Management, Executive Education, Women's Leadership Program (completed 2024-
04-17, 99%)

e Yale School of Management, Executive Education, Women's Leadership Program: Leading With
Power and Influence (completed 2024-05-29, 94%)

e Yale School of Management, Executive Education, Women's Leadership Program: Leading Teams
(completed 2024-12-10, 100%)

e Anti-racism workshop for Managers

e St. Boniface Hospital (Sept 2024)

Society Memberships
e ALS Canada
e Society for Neuroscience (Manitoba Chapter)
e (Canadian Society for Virology (CSV)
e Canadian Society for Immunology (CSl)
e Schizophrenia Society of Canada
e Rady Faculty of Health Sciences Graduate Studentships reviewer (2024)
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C. Dr.Henry Dunn

1. “Atypical neuronal communication mechanisms disrupted in neurodevelopmental disease”
Invited presentation for Excellence in Neurodevelopment & Rehabilitation Research in Child
Health (ENRRICH) Research Day: Focus on Autism. Winnipeg, MB. October 1%, 2024.

2. “Atypical neuronal communication mechanisms disrupted in neurodevelopmental disease”
Invited presentation for 1st Neuroscience In Focus: Exploring the Frontiers of Neurological
Disorders with 3rd Health Sciences Research Symposium. Belo Horizonte, Brazil. July 24™", 2024.

3. “Atypical neuronal communication mechanisms disrupted in neurodevelopmental disease”
Invited presentation for Manitoba Student Health Research Forum. Winnipeg, Manitoba. June
19, 2024.

4. “Trans-synaptic allosteric modulators of group lll mGluRs in glutamatergic signalling and
neurological disease.” Invited presentation for Neuroscience Grand Rounds: Discovery
Neuroscience — Manitoba Neuroscience Network and Online. Winnipeg, Manitoba. February 16,
2024.

5. “Trans-synaptic allosteric modulators of group Il mGIuRs in glutamatergic signalling and
neurological disease.” Invited presentation for Department of Pharmacology & Therapeutics —
University of Manitoba and Online. Winnipeg, Manitoba. February 9', 2024.

6. “Trans-synaptic allosteric modulators of group Ill mGluRs temper glutamatergic signalling and
neuropsychiatric manifestations.” Invited presentation for Department of Neuroscience —
University of Ottawa and Online. Ottawa, Ontario, Canada. January 23", 2024.

RFHS Studentships — Reviewer November 2024-Present

Peer reviewer of Rady Faculty of Health Sciences Studentships supporting high-caliber graduate
students: providing scoring and written feedback to candidates to highlight the strengths and
weaknesses of their grant applications.

Brain Canada: Future Leaders Awards — Reviewer October 2024-Present
Peer reviewer of Brain Canada: Future Leaders in Canada Brain Research Awards letters of intent and full
applications supporting early-career neuroscience investigators with $100,000 grants.

UMFA Board of Representatives August 2024-Present
Department of Pharmacology & Therapeutics Representative (Alternate)
University of Manitoba Faculty Association

The Board adopts policy, appoints committees and the Executive Council (except for the President and
Vice-President who are elected by the membership), considers recommendations to general meetings,
and oversees the work of the Executive Council.

Max Rady College of Medicine Executive Council July 2024-Present
Department of Pharmacology & Therapeutics Representative

Committee dedicated to act and recommend on matters of an academic character,
from the Rady Faculty of Health Sciences Bylaw.

Faculty Search Committee July 2024-Present
External member for College of Pharmacy position focused on pharmaceutics.
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Co-Chair ENRRICH Conference Planning Committee June 2024-October 2024

Excellence in Neurodevelopment and Rehabilitation Research in Child Health

Organizing of first-ever ENRRICH academic symposium hosting Manitoba-focused oral and poster
presentations and an external keynote speaker.

Chair Scientific Conference Planning Committee March 2024-July 2024

Manitoba Neuroscience Network Scientific Retreat

Organizing of academic symposium hosting Manitoba-focused oral and poster presentations and
supplements MNN annual budget.

Manitoba Neuroscience Network

Graduate Studies Committee February 2024-Present

Department of Pharmacology & Therapeutics

Committee responsible for updating and maintaining graduate studies’ regulations and award processes
for graduate students.

Distinguished Master’s Thesis Prize — Reviewer February 2024

Peer reviewer of Distinguished Master’s Thesis Prize supporting high-calibre graduate student theses:
providing rankings and written feedback to candidates to highlight the strengths and weaknesses of
their prize applications.

CBRS Resources Subcommittee October 2023-Present

Canadian Brain Research Strategy

Planning and securing resources for pan-Canadian initiatives to advance brain research activities and
national collaboration.

Met STEM Collective Committee & Mentor September 2023-Present

Network of students, teachers, researchers, engineers, science entrepreneurs, computer scientists,
mathematicians, health care professionals, graduate students and professors supporting the Seven Oaks
School Division. | have participated in being interviewed by students, interviewing students, and
providing both formal and informal mentorship of students as supplement to their high school
education. I've formally mentored 4 high school student placements using project-based learning to
supplement their high school education. Students were immersed in academic research 2 days a week
for 10 months and presented their results at local and provincial conferences.

Chair of MNN Communications Committee July 2023-Present
Leading a committee of graduate students organizing and advertising province-wide neuroscience news
and events. Manitoba Neuroscience Network

Faculty Search Committee January 2023-Present
Department of Pharmacology & Therapeutics position focused on pharmacology of
cardiovascular/metabolic disease.

CIHR Reviewer (NSB) in Training January 2023-June 2023

Candian Institute of Health Research

Peer reviewer for CIHR Operating Grants within Neurosciences B (NSB): providing scoring and written
reviews to Pls in conjunction with mentor and contributing to discussion to highlight the strengths and
weaknesses of grant applications.
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Scientific Conference Planning Committee Representative January 2023-Present
Manitoba Neuroscience Network Scientific Retreat. Organizing of academic symposium hosting
Manitoba-focussed oral and poster presentations and supplements MNN annual budget.

Research Manitoba Studentships — Reviewer January 2023-Present

Peer reviewer of Basic Biomedical Trainee Awards supporting high-calibre graduate students: providing
scoring and written feedback to candidates to highlight the strengths and weaknesses of their grant
applications.

MNN Seminar Series Committee Representative December 2022-Present
Participating in the planning, execution, and hosting of MNN seminar series, including Local Speakers,
Visiting Speakers, Grand Rounds, and Lab Highlights.

Manuscript Reviewer July 2020-Present

Independently reviewed manuscripts relevant to molecular neuroscience, GPCR and G protein signaling.
Journal of Neuroinflammation; Scientific Reports; ACS Pharmacology & Translational Science; Molecular
Neurobiology; Frontiers in Cell and Developmental Biology; Basic & Clinical Pharmacology & Toxicology

Teaching Development

Universal Design for Learning (TLCNO1)

The Centre for the Advancement of Teaching and Learning
University of Manitoba

May 15, 2024

Teaching Dossier (TLCNO6)

The Centre for the Advancement of Teaching and Learning
University of Manitoba

May 15, 2024

Simran Dhaliwal & Thara Wengappuliarachchi
(supervisor Dr. H. Dunn)
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D. Dr. Paul Fernyhough

Professional Activities

Director of Division of Neurodegenerative Disorders, St Boniface Hospital Albrechtsen Research
Centre (2004 onwards). As director of the Division of Neurodegenerative Disorders my remit
has been to build a neuroscience-focused research group with a major neuropharmacological
bias.

Chair of Promotion and Tenure committee (2023 onwards) | review and oversee all faculty
applications for promotion and/or tenure

Professional advisory or consultancy work

International Diabetic Neuropathy Consortium (IDNC) — Special Interest Group (SIG) of
Peripheral Nerve Society. Board member from May 2022 onwards.

Consultant for Sangamo Biotech Ltd, San Francisco, Ca, USA. Started July 2005.

Consultant for Savient Pharmaceuticals, Inc., One Tower Center, 14th Floor East Brunswick, New
Jersey 0881. Started Sept 2005.

Editorial boards

Current Diabetes Reviews (Bentham Science Publishers Ltd) — started June 2005.

Service as grant or journal referee

Journals:

Acta Neuropathologica e Intl. J. of Biochemistry and Cell Biology
Brain e Journal of Pain
Brain Research e Journal of Neuroscience
British Journal of e Journal of Neurochemistry
Pharmacology
Canadian Journal of Neurol. e Journal of Neurophysiology
Sci.
Diabetes e Journal of the Peripheral Nervous System
Diabetologia e Molecular Brain Research
e Molecular and Cellular Neuroscience
Experimental Neurology e Nature Communications
e Neurobiology of Disease
European Journal of e Neuron
Neuroscience
European Journal of e PNAS
Pharmacology e Science Translational Medicine
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Grant bodies:

BBSRC (UK) Motor Neurone Disease Association (UK)
CIHR (NSB and CBM) MRC (UK)

Dept. of Defense (USA) NHMRC (Australia)

Diabetes UK NIH (USA)

HSFC NSERC

JDRF (USA) Wellcome Trust (UK)

CRC Canada

CFl Canada

Faculty or University level Committees
University of Manitoba

Member of University of Manitoba, Pharmacology Dept. graduate committee
(Feb 2004 until 2015 and 2023-2024 — as graduate chair).

Symposia at International Conferences:

Peripheral Nerve Society Annual Meeting. Montreal, Quebec, Canada. Muscarinic receptors of sensory
neurons modulate axonal outgrowth and nerve repair via multiple complementary mechanisms. (Peter
J. Dyck Lecture). (June 22 to 25, 2024).

Current teaching in Dept. of Pharmacology and Therapeutics, University of Manitoba.

Lectures

e Drugs and human disease (PHAC 4040) (2 x 3 credit hr 3/4th year undergraduate and 1st yr
graduate level). | present 2 lectures on diabetes and 1 lecture on antiviral pharmacology.

e Molecular Pharmacology (PHAC 7222) (3 credit hr - 2nd year or above graduate level) — 12
lecture unit — | present 2 lectures on growth factor receptors, tyrosine kinases and associated
receptors and one tutorial on critique of manuscript.

e Neuroscience (IMED 7112 and 7114) (6 credit hr - 1st/2nd yr graduate level) — coordinator of
neurobiology of disease segment (ended 2020). Deliver 3 lectures on neurotrophins,
transcription factors and peripheral neuropathy and mark dissertations.

e Pharmacology (PHAC 2100) (6 credit hr — Pharmacy course) — | deliver 3 lectures each year
covering diabetes (2 hr) and Gl tract (1 hr).

e Pharmacology (PHAC7230/7240) (6 credit physician assistant course) — | deliver 4 lectures each
year on antivirals, antifungals, Gl tract and diabetes. Ended 2024.

o Neuropharmacology (PHAC 7162) (1.5 credit hr — 2nd yr and above graduate level) — deliver 2
lectures on neuronal growth factors and PNS disease. Ended 2020.

e Pharmacology (ORLB3320) — 3™ year undergraduate dentistry course — | deliver 1 lecture.

e Pharmacology (RESP1440) — 1°t year respiratory medicine course — | deliver 1 lecture.

e Pharmacology (PHAC3000) — undergraduate fundamental course — | deliver 1 lecture.
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E. Dr. Gordon Glazner

Editorial

Ad Hoc reviewer: Journal of Neuroscience, Journal of Neurochemistry, Brain Research,
Experimental Neurology

Membership

Member, Society for Neuroscience 1994-present

F. Dr. Miyoung Suh

Honors

Dr. Miyoung Suh Excellence in Teaching Award in the Faculty of Agricultural and Food Sciences, University
of Manitoba (nominee)

Abstracts

1.

Semenko B, Nandasiri N, Nandha H, Wijekoon C, Cook SR, Ross G, Suh M (2024) Senadhiraja S,
Feltham B & Suh M (2024) Prenatal alcohol exposure induced maternal and fetal hepatic lipid
abnormalities. International Conference on the Advances in Health Benefits of Agri-Foods,
Winnipeg (Oct 2 - 4)

Semenko B, Nandasiri N, Nandha H, Wijekoon C, Cook SR, Ross G, Suh M (2024) Enriching anti-
diabetic bioactives in Brassica vegetables in an indoor vertical farm system. International
conference on the Advances in Health Benefits of Agri-Foods. Winnipeg, Canada. Oral
presentation. Oct 2-4

Siribaddanage R, Nandasiri R, Semenko B, Wijekoon C, Suh M (2024). Thermal processing
improves the phytosterol levels in Brassica vegetables. RCTFR food technology and research day,
Winnipeg. Poster presentation. Nov 14

Invited Presentations

1.

Nutritional Strategies in Pregnancy to Counteract Fetal Alcohol Spectrum Disorder: Insights from
Preclinical Model The Korean Association for Canadian Studies (KACS) 2024 International
Conference. Seoul National University of Science and Technology, Seoul Dec 7 (Hybrid)
Committees

Transforming Indigenous Communities through Smart Farm Technology: Advancing Sustainable
Agriculture AKCSE & KOFST Special Form, Burnaby, BC, Nov 16

Public Forum on Nutrition and Food Trends (Panelist), Institute of Food Science and Technology-
MB Chapter, Winnipeg, MB Sept 14

Food as an entry point in building healthy cities: SMART Training Platform. Canada-Korea
Conference, Banff, Alberta, June 16-20
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5. Nutrition Strategies for Mitigating Neural Cell Dysfunction Deacon Family, St. Boniface Hospital
Foundation, Dec 12
6. The future of vertical farming in Manitoba Science First Lecture, Winnipeg, Dec 4

Academic Teaching

HNSC7560 Experiential Learning in Advanced Lipid Metabolism (co-teaching with Dr. M Aliani)
HNSC7110 Method Café, Food and Human Nutritional Sciences (co-offer with U of Guelph)
HNSC4500 Clinical Nutrition |, Food and Human Nutritional Sciences

HNSC4500 Clinical Nutrition I, Food and Human Nutritional Sciences

Service

Graduate Student Committees

PhD

Ellery Burton, Biomedical Engineering

MSc

Yingxuan Fan, Food & Human Nutr Sci

Reihane Khorasaniha, Medical Microbiol & Infectious Diseases
Chamali Kodikara, Food & Human Nutr Sci

Qasim Bin Saeed, Civil Engineering

Academic Committees and Related Administrative Duties

1. University of Manitoba CIHR-PhD Review Committee
¢ Department of FHNS Dietetics Committee
¢ Advisory Board Member, The Association of Korean-Canadian Scientists and Engineers-
Manitoba Chapter
¢ Reviewer, Nutrients and Internal J Food Properties
2. Professional Service
Winnipeg Regional Health Authority, Liaison between HNS and WHRA policy updates
¢ Board Member, Canadian Nutritional Societies
* Management Team, CIHR SMART Training Platform for Healthy Cities, (https://smart-
training.ca/)

Outreach Activity

¢ OCN Indian Days, Aug 13-16, 2024
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10. Visiting Speaker Program & Seminar Series

The Division of Neurodegenerative & Neurodevelopmental Disorders, the Neuroscience Research
Program located within the Kleysen Institute for Advanced Medicine at the Health Sciences Centre, and
the Department of Pharmacology & Therapeutics, University of Manitoba, conjointly participate in
funding the Manitoba Neuroscience Networks’s Seminar Series/Visiting Speaker Program. The Manitoba
Neuroscience Network’s administrative office is located within the Division of Neurodegenerative &
Neurodevelopmental Disorders.

January 19, 2024 Dr. Zahra Moussavi
Dept. of Biomedical Engineering, University of Manitoba

February 14, 204 Dr. Henry Dunn
Department of Pharmacology & Therapeutics, University of Manitoba

February 18, 2024 Dr. Alfonso Abazaid
Carleton University

March 15, 2024 Dr. Soheila Karimi
Physiology & Pathophysiology, University of Manitoba

March 17, 2024 Dr. Zhengping Jia
Sick Kids, University of Toronto

April 15, 2024 Dr. Wataru Inoue
Associate Professor
Department of Physiology and Pharmacology, Western University

April 19, 2024 Dr. Dalia Rostein
University Health Network, Toronto

May 17, 2024 Dr. Mark Fry
Dept of Biological Sciences, University of Manitoba

June 14, 2024 Dr. Sanoji Wijenayake
Dept. of Biology, University of Winnipeg

May 16, 2024 Dr. Jaewon Ko
Professor, Department of Brain Sciences, Daegu Gyeongbuk Institute of
Science and Technology, Daegu, South Korea

May 27, 2024 Dr. Nader Ghasemlou
Queens University

May 31, 2024 Dr. Karum Singh
University Health Network, Toronto
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11. Manitoba Neuroscience Network

The Manitoba Neuroscience Network (MNN) is an organization of academic faculty, physicians, research
professionals and trainees dedicated to advancing networking, outreach and education in the
neurosciences in Manitoba. Over 60 primary research investigators from four University of Manitoba
Faculties, five research institutes and the University of Winnipeg are unified by the activities of the MNN
in a virtual institute model, showcasing world-class interdisciplinary neurosciences research being
conducted in Manitoba, recruiting and training highly qualified research personnel and creating new
opportunities to inform the public of the value of research in the neurosciences.

MNN outreach is accomplished by a rich and growing series of activities including extensive participation
in International Brain Awareness Week, public presentations, Café Scientifique public forums on current
topics, creation and curation of neurosciences-based art, and funding awards for aspiring research
neuroscientists.

The role of the MNN is to organize Manitoban neuroscientists with a unified voice for promotion of
research networking, outreach and education. There is no singular representative neuroscience
department or institute in Manitoba. Rather, MNN’s strength is drawn from multiple component
departments, centres, faculties and institutes in Manitoba.

The general office for the Manitoba Neuroscience Network is located within the Division of
Neurogenerative & Neurodevelopmental Disorders, St. Boniface Hospital Research Centre.

MNN’s Annual Scientific Meeting was held on June 4, 2024 at the University of Manitoba’s Smart Park.
Attended by approximately 180 neuroscientists, trainees, clinicians the event included keynote speakers
and a trainee poster session where approximately 68 trainees were on site showcasing their research.
The Keynote Speaker was Dr. Viviane Poupon, President & CEO of Brain Canada.

e Location:

A% manitoba . PR . SMARTPARK
neuroscience P
network er-u:\-.'qq. ME

RESEARCH 7%
SYMPOSIUM 524
JUNE 4,2024

Manitoba's Ultimate Neuroscience Event of the Year:

Join us for a day filled with axciting presentations and discussions on
the lalest advancements in Maniloba neuroscience research! Be
prepared for the vibrant poster session of ~70 presenters and suppert
your colleagues selected for oral presentations and those in pursuit
of poster awards! Lunch, snacks, and a closing reception will be
provided. Expect an enthusiastic and collegial almosphere where
researchers, students, and industry professionals can network and
collaborate. Don't miss this opportunity to learn from leading experts

and expand your knowledge in neuroscience!

manitobaneuroscience.ca
Tuesday, June 4, 2024
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Each year, the Manitoba Neuroscience Participates in the National Brain Awareness Week that

was held March 11 —17 2024 across Canada.

MNN held a

‘Brain Bee’

competition on March 9th

MARCH 9

- 2024 .

For more information
please visit:
... httpsi//manitobaneu
.. brain-bee-regis

All Manitoba
students in grades
9-12 are eligible to

compete and

registration is

L
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12. News Releases and Other Misc. Announcements

Dr. Miyoung Suh, Principal Investigator,
Division of Neurodegenerative &
Neurodevelopmental Disorders (DND) &
Canadian Centre for Agri-Food Research in
Health and Medicine (CCARM) has received
a Discovery Horizon Grant, placing her
among the top 15 selected across Canada.
The grant supports Al upgrades to the
community-driven SMART-VF vertical
farming  initiative in Opaskwayak Cree
Nation.

Started as a pilot project in 2016 with just seven plants, the high-tech northern farm now occupies 830
square feet, with capacity for more than 5,000 plants. This new funding of $250,000 over 5 years for Suh
and her UM colleagues Dr. Young Jin Cha, Civil Engineering, Dr. Qiang Zhang, Biosystems Engineering and
Dr. Champa Wijekoon, Agriculture Agri-Food Scientist.

Suh is a co-lead of the SMART Training Platform, funded by the Tri-Agency Council Healthy Cities Research
Initiative alongside Dr. David Ma (University of Guelph) and Dr. Laurette Dube (McGill University). Suh’s
UM project aims to address the high rates of diabetes in the northern Manitoba with improved year-round
access to fresh produce. SMART-VF produces more than 40 types of vegetables and herbs which can be
further enhanced with nutrient-enrichment with bioactive compounds, known for their anti-diabetic and
anti-inflammatory properties.

“Food is a basic entry point for building healthy communities and locally grown herbs and vegetables are
a simple solution that’s having far reaching impacts,” says Suh. “The vertical farming beds currently use
computer-monitored lighting to optimize growing conditions and with new deep learning-based control,
informed by air, moisture and nutrient sensors, we can maximize nutritional benefits for diabetes
management.”

Overall, Smart-VF has the potential to supplement the diets of more than 98,000 people living in northern
or rural communities in Manitoba and across the North. Investigating the long-term health effects of fresh
vegetables also contributes to the Truth and Reconciliation Commission’s 19th Call to Action by seeking to
close gaps in health outcomes between Indigenous and non-Indigenous communities.

“The SMART-VF project has demonstrated remarkable growth over the past eight years,” says Dr. Mario
Pinto (Vice-President Research & International). “This working model for Northern First Nations
communities across Canada is an exciting example of research by, for, and with Indigenous Peoples, which
is a key strategic priority at UM. | congratulate Dr. Suh and the many other researchers on achieving this
competitive federal funding.”

“Canada’s science and research sector is solving some of the world’s greatest challenges, all while driving
innovation, growth and productivity,” says Frangois-Philippe Champagne, Minister of Innovation, Science
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and Industry. “Research programs like Discovery give researchers the flexibility to explore the most
promising avenues of research as they emerge, to ensure Canada remains a world leader in science and
new technologies.”

Source: UM Today

Douville Among Seven Martha Donovan Leadership Development
Awardees

Congratulations to Dr. Renée Douville, Principal Investigator, RetroFIND
Laboratory, Division of Neurodegenerative & Neurodevelopmental Disorders
and Associate Professor Department of Pharmacology and Therapeutics,
University of Manitoba, for receiving a Martha Donovan Women's Leadership
Development Award. Dr. Renée Douville, associate professor of
pharmacology and therapeutics, is taking online courses through the Yale
School of Management in the areas of Women’s Leadership, Leading Teams
and Leading with Power and Influence.

Douville has been tasked with co-developing a joint master’s
program in neuroscience between UM and the University of Strasbourg in
France.

“I see this training as a pathway to better manage the team supporting this program and guide its
future students,” she says. “My overarching goal is to grow as a female role model and leader by gaining
dynamic, transferable leadership skills.”

Celebrating Academic Excellence in Nutritional Sciences

Joanna Candas: A Stellar
Victory in French Thesis
Competition

Under the mentorship of Dr.
Miyoung Suh, Principal
Investigator in Nutrition and
Neurological Diseases and
CCARM, three students have
garnered notable awards and
recognition in their respective
fields. These achievements
highlight the department’s
commitment to  fostering
excellence in research and education. Joanna Candas, a Master’s student, showcased her communication
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skills by securing 1st place in the French heat of the Ma Theése en 180 Secondes (MT180) competition. The
MT180 competition, launched by the Association francophone pour le savoir (Acfas) in 2012, is inspired
by the Three Minute Thesis (3MT) competition established by The University of Queensland in 2008.
Participants are challenged to present a clear and concise explanation of their research project in French,
within three minutes.

Dr. Ruchira Nandasiri: Leadership in Canada-India Research Collaboration

Dr. Ruchira Nandasiri, a Postdoctoral Fellow under Dr. Suh’s supervision, was honored with the HQP
Leadership Award from IC-IMPACTS. This prestigious award recognizes high-quality personnel (HQP) who
have demonstrated leadership in research projects aimed at transforming and sustaining communities.

IC-IMPACTS, the India-Canada Centre for Innovative Multidisciplinary Partnerships to Accelerate
Community Transformation and Sustainability, is the only Canada-India Research Centre of Excellence
established through the Canadian Networks of Centres of Excellence (NCE). Dr. Nandasiri’'s award
underscores the importance of international research collaborations in advancing community-focused
innovations.

Chelsey Walchuk: Leading the Way in Agri-Food, Nutrition, and Health

PhD student Chelsey Walchuk achieved first place in the oral competition at the International Trainee
Symposium in Agri-Food, Nutrition and Health held in Winnipeg in January 2024. This symposium is a
significant event that brings together emerging scholars and experts to discuss the latest research and
advancements in agri-food, nutrition, and health.

Dr. Miyoung Suh’s Team
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13. 2024 Nick Shepel Neuroscience Trainee Travel Award

2024 Activity Report

In 2024, three awards of $500 each were given to students that were attending national/international

conferences to present their scientific research.

Congratulations to:

e Deanne Nixie Miao attended the Canadian Neuroscience Meeting held in Vancouver, British

Columbia from 19-22 May 2024

e Namuli Kevin Lucy also attended the Canadian Neuroscience Meeting held in Vancouver,

British Columbia from 19-22 May 2024

e Farshid Ghiyamihoor attended the FENS (Federation of European Neuroscience Societies)

Forum held in the Vienna, Austria on June 25th and June 29th, 2024

Background: The fund was established by the Division of

Neurodegenerative & Neurodevelopmental Disorders, St. Boniface
Hospital Research Centre, to honor Nick Shepel who was an outstanding
researcher, friend and leader. Nick was a true inspiration to his laboratory
partners and brought fire, humor, and a desire to always excel. His
insistence to always try better has had a permanent effect on his lab mates
and peers. Nick led by example and taught that detailed preparation and
execution of experiments ensured reliable results.

Purpose: The purpose of this fund shall be to recognize a young
investigator(s) (specifically in the neuroscience area) by providing an
annual award(s) to support travel costs associated with the applicant’s
attendance at an upcoming national/international conference where the
applicant is presenting a poster or oral presentation. This year, awards are
available with a value ranging from 5750 to S1,000.

Nick Shepel
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14. Commercialization
WinSanTor

Founded in 2011, WinSanTor Inc. is a clinical-
stage biotechnology company focused on the
discovery and development of treatments for
peripheral neuropathies, including diabetic
peripheral neuropathy, chemo- and HIV-
induced peripheral neuropathy, and others.
Visit their website: https://winsantor.com

SANTOR

During 2021, the commercialization associated with WinSanTor Inc., where Dr. Fernyhough is a co-
founder, has progress further. The Phase 2 trials in Canada are now complete and a plan to initiate Phase
3 by end of 2022.

Paul Fernyhough PhD Migel Calcutt PhD Lakshmi Kotra PhD

Founder Founder Founder

Faul is the Chairman of the Migel is the Professor of Pathaology Lakshmi is the Director at the
Department of Pharmacology & at the University of California San Center for Molecular Design and

Read more on the founders: https://winsantor.com/the-winsantor-team/

Study finds drugs that can reverse nerve damage.

People who suffer from chronic numbness or pain and
tingling in their extremities, caused by diabetes or other
conditions, might soon get relief. A study by an
international team of researchers has found that a class
of drugs prescribed for other medical issues such as
nearsightedness, incontinence or peptic ulcers may also
prevent numbness and pain in fingers, arms and legs.
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Led by Dr. Paul Fernyhough of the University of Manitoba and St. Boniface Hospital Albrechtsen Research
Centre, and Dr. Nigel Calcutt of the University of California at San Diego, the researchers found that
antimuscarinic drugs such as pirenzepine can reverse the numbness and pain, called neuropathy, often
experienced by people with diabetes, HIV, or as a side effect of cancer chemotherapy.

Fernyhough notes: “The costs of treating these diseases and associated morbidities exceed the costs for
treating breast cancer. For the first time we have identified a new class of drugs that can reverse nerve
damage in animal models of these diseases.”

In peripheral neuropathy the nerve endings of the

peripheral nerves die leading to severe impacts on Hi‘?annratiun
is key

quality of life. For example, patients suffer from
intractable pain, foot ulcers, infections and ultimately
amputations. There are presently no treatments other
than palliative care. The study found that widely-used
drugs targeted a key receptor in the neural pathway
regulating the growth of nerve fibres and stimulated
their regeneration. The drugs drive nerve fibre
regeneration and repair in disease states such as diabetes and chemotherapy where there is otherwise
irreversible nerve damage.

Calcutt, Fernyhough and Lakshmi Kotra of the University of Toronto together have founded the biotech
company WinSanTor Inc to specifically develop the therapeutic potential of this novel approach to
treating neuropathy.

“This data opens the possibility that the process of peripheral nerve degeneration may be therapeutically
reversible, and now with the potential to use existing drugs, we can rapidly translate these findings to
clinical trials,” says Stanley Kim, co-founder and CEO of WinSanTor Inc. “Peripheral neuropathy is a major
and often neglected health problem affecting hundreds of millions of people around the world, including
a majority of diabetes patients, and we can’t afford to wait any longer in advancing treatments for this
disease.”

Fernyhough adds: “An exciting aspect of the work is that these are new uses for old drugs. They have been
used in humans for over 20 years with no serious side effects and have an excellent safety profile. We
expect Phase 1 trials to progress smoothly with Phase 2 trials arranged and already funded for 2017.”

“We are proud of Dr Fernyhough’s exciting finding and the clinical implications of this discovery,” says Dr.
Grant Pierce, Executive Director of Research at St Boniface Hospital. “It is another example of the
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successful history at St Boniface Hospital of translating our lab bench findings into valuable medical
applications to benefit the health of Canadians.”

“I congratulat Drs. Fernyhough and Calcutt on their findings,” says Dr. Digvir Jayas, Vice-President
(Research and International) and Distinguished Professor at the University of Manitoba. “This research
will benefit millions of people who are affected by chronic diseases.”

The results of the study were published in 2017 in the Journal of Clinical Investigation. The research was
funded by grants from the JDRF, the Canadian Institutes of Health Research, and the National Institutes
of Health, with support from St. Boniface Hospital Foundation.

Two phase 2 clinical trials in persons with type 2 diabetes and mild-moderate peripheral neuropathy have
now been completed. The papers describing the findings are about to be submitted for publication. The
company is now using the data from these trials to discuss with the USFDA plans for instigating phase 3
clinical trials in North America and Europe.

WinSanTor Named Most Fundable Company by

Pepperdine Graziadio Business School
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