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Division of Neurodegenerative Disorders 2023 Activity Report

1. Message from the Director

The Division of Neurodegenerative Disorders (DND) is housed within the Dr. John Foerster Centre for
Health Research on Aging, located in the St. Boniface Hospital Albrechtsen Research Centre. DND was
established in 1999 through a major funding initiative “Age of Discovery” by the St. Boniface Hospital
Foundation. | am pleased to provide you with a copy of the Division of Neurodegenerative Disorders’
2023 Activity Report.

| am pleased to report that during 2023, the Division’s total active grant funding held by our researchers
was just over $4.8 million. Some major new funding in 2023 includes; Dr. Miyoung Suh awarded a
Canadian Institutes of Health Research grant totaling over $560,000 over span of five years. These funds
will be used towards Dr. Suh’s research on the study perinatal nutrition strategy with omega-3
docosahexaenoic acid to protect brain in fetal alcohol spectrum disorders. Dr. Henry Dunn was awarded
a Future Leaders in Canadian Brain Research from Brain Canada valued at $100,000 to study the Atypical
neuronal communication mechanisms disrupted in neurodevelopmental disease. Dr. Renée Douville
received a grant from ALS Canada-Brain Canada valued at over $120,000 to study the DNA damage driven
motor disturbance in ALS. Dr. Douville also received a 3yr extension and an additional $93,000 on her
existing NSERC Discovery grant entitled “RetroExplorer: An interactive database of endogenous
retroviruses in the human genome”.

In the summer of 2023, our Principal Investigator Dr. Renée N Douville joined the Department of
Pharmacology and Therapeutics at the University of Manitoba. She was formerly a Professor in the
Department of Biology at the University of Winnipeg. 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). 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.

In 2023, our investigators published a total of 10 full length publications. Dr. M. Aliani authored/edited a
book ‘Functional Foods and Chronic Diseases: Sensory, Chemical and Nutritional Effects’ published by
Elsevier.

There were 10 invited speakers through the Manitoba Neuroscience Network (MNN) jointly funded
‘Visiting Speaker Program’. MNN also teams up with the local Neurology Rounds program and participates
with local speakers. Our Speaker Program is funded jointly by: Manitoba Neuroscience Network, the
Division of Neurodegenerative Disorders at St. Boniface Research Centre, the Department of
Pharmacology & Therapeutics, University of Manitoba and the Neuroscience Research Program at the
Kleysen Institute for Advanced Medicine. We continue to coordinate and funnel all neuroscience-related
talks from these partners through the Manitoba Neuroscience Network and this has worked very well in
preventing overlap of visits, talks, etc. The Division also participates in the Department of Pharmacology
& Therapeutics Weekly Seminar Program. The Manitoba Neuroscience Network’s administrative office
continues to operate out of the Division’s administration office.
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DND investigators continue to provide a broad array of teaching to University of Manitoba
undergraduate and graduate students. Our graduate students and trainees attracted an outstanding
number of awards in 2023. A total of 68 awards were given to our trainees! Some significant trainee
awards include; M.Sc. student Breanne Semenko received a Prairie Improvement Network Graduate
Fellowship valued at $30,000; M.Sc. student Joanna Candas received a Canada Graduate Scholarship —
Masters valued at $17,500; PhD student Bradley Feltham is currently on his 5-yr CIHR CGS-D Program
valued at $35,000/year; M.Sc. student Chantel Perchotte received a $10,000 bursary from the
Implementing Smart Cities Interventions to Build Healthy Cities (SMART) Training Platform. Full list of
awards can be found

In spite of difficult funding times with cut backs at CIHR the DND group continues to prosper and with
hopes of further expansion in the future.

Respectfully Submitted,

/54’/ ™
N N\

Paul Fernyhough, Ph.D.
Director, Division of Neurodegenerative Disorders at St. Boniface Hospital Albrechtsen Research Centre
Professor, Department of Pharmacology & Therapeutics, University of Manitoba
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2. Our Staff (71)

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

Aliani, Michel

Douville, Renée

Dunn, Henry

Glazner, Gordon

Smith, Darrell

Suh, Miyoung

Graduate Students (19)
Amiri, Shayan

Asfa, Seyedehsadaf
Asrshinchi Bonab, Reza
Baskerville, Kaden
Britton, Karmen
Candas, Joanna
Chauhan, Sanjana
Dhaliwal, Simran

Fan, Yingxuan
Feltham, Bradley
Goertzen, Alex

Kloss, Olena

Mishra, Pranav
Perchotte, Chantal
Semenko, Breanne
Senadhiraja, Shanella
Siribaddana, Rashmi
Smith, Hayley
Walchuk, Chelsey

Undergraduate Students (19)
Anand, Amika

Anderson, Jodi

Bird, Sasha

Cameron, Sarah

Dhaliwal, Simran

Dhaliwal, Simret K.

Eini Keleshteri, Marzieh
Esporlas, Carla

McEachern, Liam

2023 Activity Report

Moreno, Taira

Muldarh, Jaspal

Nanda, Heenal

Nguyen, Nick

Mudalige, Chathuri
Sharma, Sniggda

Smith, Brooke

Tadele, Hanok
Vandenakker, Alex
Wengappuliarachchi, Thara

Postdoctoral Fellows & Research Associates (9)

Adlimoghaddam, Aida
Clark, Jaime

Di Curzio, Domenico
Dordevic, Jelena
Dunn, Lorena
Mirzaeian, Soheila
Naznin, Farhana
Nandasiri, Ruchira
Waise, TM Zaved

Technicians (13)
Enno, Terry
Esfahani, Ehsan
Goldberg, Erin

Le, Khuong
Niedermayer, April
Nandha, Heenal
Nguyen, (Terra) Thi Anh Thu
Odero, Gary

Olson, Nancy

Perez, Claudia
Shariati-levari, Shiva
Tessler, Lori
Thomas, Nikita

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 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 (AR) 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

Page 5 -
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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) determine 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.

Clinical Trials Manager Nancy Olson (Supervisor: Dr. Ben Albensi)

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
l | 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 -
PhD Student Pranav Mishra tangles. Their studies focused on safety, CSF

(Supervisors: Drs. Ben Albensi & Paul Fernyhough) ) ) )
biomarkers of PD, dopamine levels, blood-brain
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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.

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
activity contributes to cellular
respiration, mitochondrial
Complex (IV) expression and
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.

Research Associate Dr. Aida Adlimoghaddam (Supervisor Dr. Ben Albensi)
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B. Dr. Michel Aliani

Principal Investigator - Nutritional Metabolomics Research,
Division of Neurodegenerative 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.

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

1, - ) ) Page 8
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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.
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C. Dr. Renée Douville

Principal Investigator

RetroFIND Laboratory, Division of Neurodegenerative
Disorders

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

Endogenous retroviruses (ERVs) are genomic fossils from retroviral infections of our human ancestors and
comprise over 8% of our DNA. We share a long-standing symbiosis with these viruses that inhabit our
genome. Current research indicates that not all ERVs remain silent passengers within our DNA, as their
reactivation is associated with several cancers, inflammatory diseases and neurological disorders. It is
crucial to consider ERV expression as a potential driving force in disease pathology.

We propose a unique perspective regarding the origin of viral pathology in ALS — it stems from select
viruses within our DNA. Human endogenous retrovirus-K (ERVK / HERV-K) is a genomic viral symbiont
that contributes towards ALS neuropathology.

Left to right: Alex Vandenakker, Sarah Milne, Renée Douville, Dom Di Curzio, Sadaf Asfa, Reza Arshinchi Bonab, Terry Enno.

1, - ) ) Page 10
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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.

Dom Di Curzio (left), Alex Vandernakker (top right) and Terry Enno (bottom right).

Page 11 -
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D. Dr. Henry Dunn

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

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

-

Dr. Henry A. Dunn is the newest recruit to the Division of Neurodegenerative Disorders, opening his lab
in October of 2022. 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.

Dunn lab team: Back Row L-R Liam McEachern, Shayan Amiri, Hanok Tadel, Dr. Henry A. Dunn;
Front Row L-R Simran Dhaliwal, Carla Ysabel Esporlas, Thara Wengappuliarachchi

1, - ) ) Page 12
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E. Dr. Paul Fernyhough
Director - Division of Neurodegenerative
Disorders

Principal Investigator - Cell Biology of
Neurodegeneration Lab, Division of
Neurodegenerative 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.

Page 13
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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
Stanley Kim is the CEO. The company has been funded by

Phd Students Sanjana Chauhan & Pranav Mishra
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

i, - ) ) Page 14
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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-kappaB. “NF-kappaB is a stressed-induced anti-stress response,”
Dr. Glazner explains. “In neurons, NF-kappaB 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.”

Research Associate Dr. Jelena Dordevic
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G. Dr. Miyoung Suh

Principal Investigator - Nutrition and Neurological
Diseases, Division of Neurodegenerative
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.

Back (L-R): Shanella Senadhiraja, Chantal Perchotte, Nick Nguyen, Brad Feltham, Jaime Guennette, Jaspal Mudharh, Heenal
Nandha, Ruchira Nandasiri ~ Front (L-R): Chelsey Walchuk, Joanna Candas, Dr. Miyoung Suh, Soheila Mirzaeian, Breanne Semenko

1, - ) ) Page 16
|.7] Hopital St-Boniface Hospital
<



Division of Neurodegenerative Disorders 2023 Activity Report
—— oo = e - S = Eme—

Nutrition and Fetal Alcohol Spectrum Disorder: 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 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

(L-R) Dr. Miyoung Suh, Rashmi Siribaddanage, Shenella Senadhiraja, Chelsey Walchuk,
Shivani Thiwari, Jaspal Mudharh, Ruchira Nandasiri
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Division of Neurodegenerative Disorders 2023 Activity Report

H. Dr. Darrell Smith

Research Scientist

Neurodegenerative Drug Discovery Lab,
Division of Neurodegenerative Disorders

The goal of the lab is to advance the development
and screening of agents that could be used to = )
treat neurodegenerative problems, particularly —/ (f

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.

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.

“.! ; : 2 : "
Qﬂ ‘ Vi " b al B *, |
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.

MANITOBA @' NSERC
T ¥ CRSNG
So&
C ~

Socidté CIHR IRSC ) Research

. | . Manitoba
Canadian Institut f  Instituts de recherch
Alzheimer crsdnue of s deeonerche
Society

e 0 Manitoba

Egg Farmers

ASSOCIATION

CANADIAN i' Hépital St-Boniface Hospital
== AGRICULTURAL L7/I ' ;

s PARTNERSHIP

N

FONDATION » FOUNDATION

University
o«Manitoba
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Division of Neurodegenerative Disorders

Academic Active Funding in DND: $ 4,801,202.00

2023 Activity Report

The following is a breakdown of active funding held by each of our principal investigators in 2023.

ALBENSI
DATE AGENCY TITLE TOTAL AWARD AMOUNT/YR
04/2019 - Canadian Institutes for Operating Grant Role: PI S 725,985.00 S 145,197.00
03/2024 health Research (CIHR) Title: Sex-based differences
Project CIHR/PJT 162144 associated with mitochondrial
F321894 dysfunction in Alzheimer's
disease.
Total Funding - Albensi S 725,985.00 S 145,197.00
ALIANI
DATE AGENCY TITLE TOTAL AWARD AMOUNT/YR
2022/2024  St. Boniface Foundation  Role: Pl CIBC: Urinary 100,000.00 $  50,000.00
R510868 #2205-31-50  Biomarkers of Lung Cancer
2019/04- National Sciences and Discovery Individual | Role: PI 200,000.00 S 25,000.00
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
04/2021 - National Research Role: Pl Title: Flavouromics 249,975.00 S 124,988.00
03/2023 Council (NRC)SPP 128 for pulses studies.
F324322
Total Funding - Aliani 549,975.00 $ 199,988.00
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.”
Page 20
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Division of Neurodegenerative Disorders

2023 Activity Report

DOUVILLE
DATE AGENCY TITLE TOTAL AWARD AMOUNT/YR
2022 - St. Boniface Hospital Alzheimer's & Dementia S 150,000.00 $§  75,000.00
2024 Foundation 2303-3152a  Research (Douville)
Effectiveness of antivirals
against endogenous retroviruses
in taupathies.
04/2016 —  National Sciences and Discovery Individual | Role: PI S 145,000.00 S 29,000.00
03/2023 Engineering Research Discovery grant:
Council of Canada RETROEXPLORER: An Interactive
(NSERC)F326732 Database of Endogenous
Retroviruses in the Human
*COVID-19 one-year extension
until 2023
04/2023 - National Sciences and Discovery Individual | Role: PI S 93,000.00 $  31,000.00
03/2026 Engineering Research RetroExplorer: An interactive
Council of Canada database of endogenous
(NSERC) F326732 retroviruses in the human
genome extension (yrs 8-10)
01/2023 -  ALS Canada / Brain Role: PI Title: DNA damage S 122,255.00 S 61,127.00
12/2024 Canada F327071 driven motor disturbance in ALS:
An ERVK integrase transgenic
mouse model
2023 University of Manitoba Martha Donovan Women'’s S 11,000.00 S 11,000.00
Leadership Development Award
2023 St. Boniface Hospital Equipment Award S 20,400.00 $  20,400.00
Foundation 2311-3152
Total Funding - Douville $ 541,655.00 $ 227,527.00
Undergraduate student Nhat (Nick)
Nguyen (Supervisor: Dr. Miyoung Suh)
Page 21
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Division of Neurodegenerative Disorders

DUNN
DATE

2023 -

2024

2022-2024

2022-2024

AGENCY TITLE
Brain Canada Future Leaders in Canadian
F326850 Brain Research Program Title:

“Atypical neuronal
communication mechanisms
disrupted in
neurodevelopmental disease’

4

St. Boniface Hospital Kali Dyck Award
Foundation #2210-3247

St. Boniface Hospital Kali Dyck Award - Salary
Foundation #2210-

3247a

2023 Activity Report

TOTAL AWARD

100,000

425,000

75,000

AMOUNT/YR

50,550

250,000

15,000

Total Funding - Dunn

$ 600,000.00

$ 315,550.00

Research Technician Terra Nguyen on
the Zeiss Axioskop 2 fluorescent
microscope

Research Associate Shiva Shariati-levari
(Supervisor: Dr. Michel Aliani)

I_L] Hopital St-Boniface Hospital
4
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Division of Neurodegenerative Disorders

2023 Activity Report

FERNYHOUGH
DATE AGENCY TITLE TOTAL AWARD AMOUNT/YR
04/2019 - Canadian Institutes for Role: PI: Fernyhough, P.; Co-Pls: S 1,090,125.00 S 218,025.00
03/2024 health Research (CIHR) DeKoninck, Y., UofLaval &
PJT-162172 F321839 Calcutt, N.A., UCSD Title:
Muscarinic receptor
antagonism as a novel
mechanism for sensory nerve
repair.
2018-2023 St Boniface Foundation  Bank of Montreal Award Role: S 250,000.00 $ 50,000.00
#2106-3215 Pl  Title: Energy failure in
nerve fibers: its detection and
therapeutic reversal in
neurological disease.
2023 CONTRACT: Novo Role: PI Contract; To examine S 75,971.00 S 75,971.00
Nordisk Inc. #2023- the effects of different insulin
003939 analogues and other anti-
diabetes proteins on nerve
function
Total Funding - Fernyhough $ 1,416,096.00 S 343,996.00
GLAZNER
DATE AGENCY TITLE TOTAL AWARD AMOUNT/YR
2023 St. Boniface Foundation  Alzheimer’s research. S 100,000.00 S 100,000.00
#2112-3215
R510365
Total Funding - Glazner $ 100,000.00 $ 100,000.00
Postdoctoral fellow Dr. Ruchira Nandasiri
Page 23
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Division of Neurodegenerative Disorders

2023 Activity Report

SUH
DATE AGENCY TITLE TOTAL AWARD AMOUNT/YR
2020-2023 Egg Farmers of Canada Role: Pl Title: Egg as a strategy S 128,146.00 S  42,049.00
F322968 to maintain retina health in
diabetes
2023-2028 Canadian Institute in Role: PI Title: Perinatal S 566,100.00 S 113,220.00
Health Research (CIHR)  nutrition strategy with omega-3
Project Grant docosahexaenoic acid to protect
202209PJT-487107- brain in fetal alcohol spectrum
NUT-CDAA-134789 disorders
F326735
2022-23 University of Manitoba ~ Small Research Equipment S 15,200.00 $  15,200.00
UMP# 57434 Grant (SREF) Role: PI Title:
Determining the effects of
nutritional interventions in
urban and northern rural
communities on diabetes risk
factors using non-invasive,
portable devices (Pl)
2022-2025 CIHR CGS-D Doctoral CIHR CGS-D Doctoral Rch Award S 15,000.00 S 5,000.00
Rch UMP# 57493 (Bradley Allan Feltham)
F325721
2021-2027 CIHR-NSERC-SSHRC Healthy Cities Research Training S 402,600.00 S 134,200.00
DH-2024-00076 Platform (HCRTP): Training grant
F325123 Role: Pl 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
2023-2025  University of Manitoba Role: PI University Indigenous $24,675.00 $12,337.50
F326110 Research Program (UIRP) Title:
A pilot study to examine the
health benefits of a traditional
diet and lifestyle in a northern
Manitoba Indigenous
community
Page 24



Division of Neurodegenerative Disorders 2023 Activity Report

2021 -24 Manitoba Liquor & Role: PI Title: Global S 225,00000 S 75,000.00
Lotteries Corp. UMP# leadership in reducing the
55381 (#55201) RG-003- impacts of FASD: The role of
21 PROJECT 3 F324540 nutrition in the prevention of
FASD (PHASE I1) Hick G (Lead
for molecular Fmechanisms) Suh
M (Lead for Nutrition), Eskin M,
Chudley (FASD Consortium
team, Hicks G, Davie J, Elias B)
Total award for team: 1.35M

2020-23 Canadian Agricultural Role: PI Title Smart Vertical S 85,112.00 S  28,370.00
Partnership (CAP) Farm for Health in Northern
F324231 Communities Ag Action

Manitoba Program Research
and Innovation Activity Ag
Action Manitoba Program
Strategic Initiatives Opaskwayak
CN Suh M (P1) and Opaskwayak
Cree Nations (The Pas) Wijekoon
C, House J, Clair L

2023 University of Manitoba ~ Equipment: Faculty of S 5,658.00 §$ 5,658.00
Agriculture and Food Sciences
Endowment. Role: PI Title: An
update of software for the
lipidome analysis

Total Funding - Suh $ 1,467,491.00 $ 431,034.50

DND Total Active Academic Funding Held in 2023 S 4,801,202.00 $1,447,742.50

Fluorescence image showing M1R and pERK
expression in HEK293 cell.
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OTHER ACADEMIC FUNDING (no funding to DND PI)

DATE

ALIANI
2019-2025

2022-2024

2023-2025

2023-2028

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)

2023 Activity Report

TOTAL AWARD

$ 210,430.00

S 25,642.00

S 24,675.00

$ 566,100.00

$ 573,751.00
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5. Trainee Funding/Awards

2023 Activity Report

Congratulations to our trainees on receiving the following awards during 2023 that supported their
salary and/or travel to international conference to present their scholarly work they are conducting at
St. Boniface Research Centre.

STUDENT NAME

Amiri, Shayan
(Supervisor: Dr. P.
Fernyhough)

AGENCY

University of Manitoba

Canadian Society of
Pharm. &
Therap.(CSPT)

TITLE/AMOUNT

Graduate Student Association Travel Award ($750)
Graduate Student Association Travel Award ($500)
Graduate Student Association Travel Award ($500)
Faculty of Graduate Studies Travel Award for
attending International Conference ($1,000)

CSPT Scientific Meeting Travel Award ($1,000)

Arshinchi Bonab, Reza
(Supervisor: Dr. R.
Douville)

University of Manitoba

Graduate Enhanced Tri-Council Scholarship
(510,500)

Asfa, Sadaf
(Supervisor: Dr. R.
Douville)

University of Manitoba

Alumni Association Graduate Fellowship ($18,000)

Baskerville, Kaden
(Supervisor: Dr. H.
Dunn)

St. Boniface Hospital
Foundation

University of Manitoba

The Dr. Alfred E. Deacon Research Studentship
($5,000)

1%t Place Health Sciences Poster - Undergraduate
Research Showcase ($500)

Bird, Sasha
(Supervisor: Dr. R.
Douville)

Biotalent Canada

Biotalent Canada Student Work Placement
Program ($7,000)

Candas, Joanna
(Supervisor: Dr. M.
Suh)

Canadian Institute in
Health Research (CIHR)

University of Manitoba

Canada Graduate Scholarship — Masters: Effects
of DHA and lutein enriched eggs on retina health
and metabolic and physiological parameters in
type 2 diabetes: a strategy for diabetic
retinopathy ($17,500)

Graduate Enhancement of Tri-Agency (GETS)UM
Top-up CIHR-CGS-M (S5,000)

Manitoba Scholarship and Bursary Initiative
(MSBI)Diabetic retinopathy for type 2 DM ($3,000)
Stewart Pugh Travel Award ($750)
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2023 Activity Report

University of Manitoba Graduate Student Award
($1,000)

St. Boniface Hospital e Dr. Alfred E Deacon Studentship Grant (51,000)
Foundation
Bourse d’Etudes e Diet strategies for diabetic retinopathy ($1,000)
Postsecondaire
Francofonds
Chauhan, Sanjana  University of Manitoba e Faculty of Graduate Studies - Research Completion
(Supervisor: Dr. P. Scholarship ($5,000)
Fernyhough) e Emergent leader award (NIL)
e Faculty of Graduate Studies International Travel
Award ($1,000)
e Faculty of Graduate Studies National Travel Award
($750)
e Faculty of Graduate Studies - Research Completion
scholarship ($5,000)
e Department of Pharmacology & Therapeutics - Dr.
lan R. Innes Memorial Award ($1,175)
Dhaliwal, Simran K  University of Manitoba e Clarence Bogardus Sharpe Memorial Scholarship
(Supervisor: Dr. H. ($7,500)
Dunn) e Faculty of Graduate Studies Fellowship ($14,000)
Biotalent Canada e Biotalent Canada Student Work Placement Program
(57,000)
Esporlas, Carla Biotalent Canada e Biotalent Canada Student Work Placement Program

(Supervisor: Dr. H.
Dunn)

(57,000)

Feltham, Bradley
(Supervisor: Dr. M.
Suh)

CIHR/NSERC/SSHRC CGS-D o
Program

St. Boniface Hospital .

Foundation

University of Manitoba °
[ ]

International Society for .

the Study of Fatty Acids
and Lipids (ISSFAL)

A preclinical examination of omega-3 DHA for the
prevention of FASD ($30,000)

The Dr. Alfred E Deacon Research Studentship
Grant ($3,000)

Faculty of Human Nutritional Sciences Leadership
Award ($500)

Graduate Student Association Conference grant
($500)

New Investigator Travel and Research Awards
(51,400)
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Canadian Centre for Agri-
Food Research in Health
and Medicine

Children’s Health
Research Institute

2023 Activity Report

2023 CCARM Leadership Award ($1,000)

19th Annual Child Health Research Days - Gold
Prize Award PhD poster presentation ($250)

McEachern, Liam
(Supervisor: Dr. H.
Dunn)

Milne, Sarah
(Supervisor: Dr. R.
Douville)

Biotalent Canada

Biotalent Canada

St. Boniface Hospital
Foundation

Biotalent Canada Student Work Placement Program
($7,000)

Biotalent Canada Student Work Placement Program
($7,000)

The Dr. Alfred E Deacon Research Studentship
Grant ($5,000)

Mishra, Pranav
(Supervisors: Drs.

University of Manitoba

Graduate Enhanced Tri-Council Scholarship (GETS)
(510,500)

B.Albensi/ P. Department of Pharmacology & Therapeutics -
Fernyhough) Deepak and Ratna Bose Prize ($300)
Research Completion Scholarship ($5,000)
Multidisciplinary Health Research Experience
(MHRE) Recognition Award for Ranking as 2nd
Overall Instructor ($150)
Deer Lodge Hospital Staff Memorial Fund Award ($400)
Association
Canadian Association of Bright Focus Travel Award, to attend the Canadian
Neuroscience Association for Neuroscience Meeting.
Mudharh, Jaspal St. Boniface Hospital Frank & Jeanne Plett Endowed Studentship ($500)
Singh Foundation

(Supervisor: Dr. M.
Suh)

Nandasiri, Ruchira
(Supervisor: Dr. M.
Suh)

Canadian Centre for Agri-
Food Research in Health
and Medicine

American Oil Chemistry

2023 CCARM Leadership Award ($1,000)

2023 American Qil Chemistry Travel Award
(51000 USD)

Nguyen, Nhat Anh
(Supervisor: Dr. M.
Suh)

St. Boniface Hospital
Foundation

The Dr. Alfred E. Deacon Research Studentship
($5,000)
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2023 Activity Report

Perchotte, Chantal Implementing Smart Cities

(Supervisor: Dr. M.  Interventions to Build

Suh) Healthy Cities (SMART)
Training Platform

Bursary ($10,000)

Semenko, Breanne
(Supervisor: Dr. M.
Suh)

University of Manitoba

Sustainability in Canadian
Agriculture Conference

St. Boniface Hospital
Foundation

Canadian Centre in Agri-
Food Research in Health
and Medicine

Association of Korean
Women Scientists and
Engineers

Food and Human Nutritional Sciences Graduate
Student Association FHNS Infographic Competition
— 3" place ($50)

Faculty of Agriculture Prairie Improvement
Network Graduate Fellowship ($30,000)

Faculty of Grad Studies FGS Research Completion
Scholarship ($5,000)

Faculty of Agriculture Orval Caldwell & Ruth
Gardner Caldwell Fellowship in Sustainable
Agriculture ($7,325)

2" place on video presentation competition and
People’s Choice ($300)

The Dr. Alfred E. Deacon Research Studentship
($1,000)

International Trainee Symposium in Agri-Food,
Nutrition and Health - 1% place (5200)

2023 Young Woman Scientist Webinar Research
Competition — 2" place ($500)

Senadhiraja, Shanella
(Supervisor: Dr. M. Suh)

University of Manitoba

St. Boniface Hospital
Research Foundation

e Faculty of Graduate Studies International
Graduate Student Entrance Scholarship
(56,200)

e Faculty of Grad Studies Graduate Enhancement
of Tri-Agency (GETS) $8,000)

e TD Bank Group Graduate Student Award
(54,471)

Tadele, Hanok

(Supervisor: Dr. H. Dunn)  Network

St. Boniface Hospital
Research Foundation

Biotalent Canada

Manitoba Neuroscience

e Poster Award — Research Symposium ($25.00)

e The Dr. Alfred E. Deacon Research Studentship
($5,000)

e Biotalent Canada Student Work Placement
Program ($7,000)
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2023 Activity Report

Walchuk, Chelsey University of Manitoba
(Supervisor: Dr. M. Suh)

Canadian Centre for
Agri-Food Research in
Health and Medicine

St. Boniface Hospital
Research Foundation

Graduate Fellowship - Prostate Hyperplasia in
metabolic syndrome ($12,000)

UMGSA Conference Grant ($500)
Holmfridur Kristjansson Graduate Award in
Nutrition ($8,475)

Janet Fabro McComb Award ($2,025)

Service Recognition Award ($1,000)

Frank and Jeanne Plett Endowed Studentship
Grant ($6,405)

Wengappuliarachchi, Biotalent Canada
Thara
(Supervisor: Dr. H. Dunn)

Biotalent Canada Student Work Placement
Program ($7,000)

Zich, Evelyn NSERC
(Supervisor: Dr. M. Suh)

Undergraduate Summer Research Award
(510,500)

Shanella Senadhiraja, Chelsey Walchuk, Jaspal Singh Mudharha

GHFFEREITE ap

Page 31

l_l] Hépital St-Boniface Hospital



Division of Neurodegenerative Disorders

6. Teaching Activities

A. Michel Aliani

University of Manitoba

e HNSC2150 Composition, Functional and Nutritional Properties of Foods

2023 Activity Report

e AGRI2002 Agricultural and Food Sciences Co-operative Education Work Term 1
e AGRI3002 Agricultural and Food Sciences Co-operative Education Work Term 2
e AGRI4002 Agricultural and Food Sciences Co-operative Education Work Term 3
e AGRI2002 Agricultural and Food Sciences Co-operative Education Work Term 1
e AGRI3002 Agricultural and Food Sciences Co-operative Education Work Term 2
e AGRI4002 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:

e PHACA4030 Drugs and Human Disease
e Drugs in neurovirology
e Drug for neuroinflammation

C. Dr. Henry Dunn

University of Manitoba

e PHAC 7222 — Molecular Pharmacology
e PHAC 3000 - Foundations of Pharmacology
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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

2023 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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Division of Neurodegenerative Disorders 2023 Activity Report

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

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

1.

R. Lathe, N. M. Schultek, B. J. Balin, G. D. Ehrlich, L. Alberi Auber, G. Perry, E. B. Breitschwerdt, D.
Corry, R. L. Doty, R. A. Rissman, R. Izhaki, W. Eimer, R. Tanzi, and the Intracell Research Group
Consortium Collaborators-D. L. Hahn (Intracell Research Group, USA), B.C. ALBENSI, J. St John, J.
Ekberg, M. L. Nelson, G. McLaughlin, C. Hammond, G. Sacco, A. Konig, B. P. Imbimbo, N. Linz, N.
D. Bell, J. G. Haas. Establishment of a consensus protocol to explore the brain pathobiome in
patients with mild cognitive impairment and Alzheimer's disease. Research outline and call for
collaboration. Alzheimers & Dementia. June 7 online ahead of print. 2023

M. Sabbir, M. Swanson, and B.C. ALBENSI. Loss of Chrm1 cortical mitochondrial structure and
function: Implications in Alzheimer’s disease. Frontiers in Cell and Devel. Bio. 11:1158604. 2023

S. Mirkin, B.C. ALBENSI. Should Artificial Intelligence Be Used in Conjunction with Neuroimaging
in the Diagnosis of Alzheimer’s Disease? Frontiers in Aging Neuroscience. 15:1094233. 2023

P. Mishra, D.A. Davies, B.C. ALBENSI. The Interaction between NF-kB and Estrogen in Alzheimer’s
Disease. Molecular Neurobiology. 60(3):1515-1526. 2023

B.C. ALBENSI. Are Mitochondrial Therapeutics the next Disruptor in Molecular Healthcare?
Molecular Neurobiology. 2023

T. Benson, Samir P Patel, B.C ALBENSI, V. B Mahajan, A. Adlimoghaddam, H. Saito.
Mitochondrial transplantation and its impact on infectious disease progression: a pilot
study. bioRxiv, Sept 2023.

. Michel Aliani

Bhowmik, P., Yan, W., Hodgins, C., Polley, B., Warkentin, T., Nickerson, M., Ro, D.K., Marsolais,
F., Domoney, C., Shariati-levari, S. and Aliani, M. (2023) CRISPR/Cas9-mediated lipoxygenase
gene-editing in yellow pea leads to major changes in fatty acid and flavor profiles. Front Plant Sci
14, 1246905.

Surendran, A., Ismail, U., Atefi, N., Bagchi, A.K., Singal, P.K., Shah, A., Aliani, M. and Ravandi, A.
(2023) Lipidomic Predictors of Coronary No-Reflow. Metabolites 13.

Page 35

I_l/']



Division of Neurodegenerative Disorders 2023 Activity Report
e e = T e

Books and Monographs Authored/Edited*

https://shop.elsevier.com/books/functional-foods-and-chronic-disease/aliani/978-0-323-91747-6
Aliani, M. and Eskin, M.N.A. Functional Foods and Chronic Diseases: Sensory, Chemical and
Nutritional Effects: Elsevier.

C. Dr. Miyoung Suh

1. *Nandasiri R, Semenko B, Wijekoon C & Suh M (2023) Thermal processing via air frying improves the
antioxidant properties of Brassica vegetables. Antioxidants 12(2): 490-508. (Feb)
https://doi.org/10.3390/antiox12020490

2. *Wang, Feltham BA Louis X, Eskin NAM & Suh M (2023) Maternal diets affected ceramides and
fatty acids in brain regions of neonatal rats with prenatal ethanol exposure. Nutr Neuro Sci,
26(1):60-71. https://doi.org/10.1080/1028415X.2021.2017661

3. **Kloss O, Perchotte C, Potter F, Jiang D, Chudyk A, Chudley A, & Suh M (2023) "Direct sampling of
pregnant First Nations women to identify interrelationship of nutrient intake and risk exposures in a
Manitoban community: A pilot study for FASD." Public Health, PUHE-D-23-02802.

(L-R) Shivani Thiwari, Jaspal Mudharh, Shenella
Senadhiraja, Taira Moreno, Chelsey Walchuk,
Ruchira Nandasiri, Bradly Feltham, Miyoung Suh,
Joanna Candas
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https://doi.org/10.1080/1028415X.2021.2017661

Division of Neurodegenerative Disorders 2023 Activity Report

8. Conference Contributions

A. Dr. Benedict Albensi

1. Mirkin, S and ALBENSI BC. The Future of Alzheimer’s Disease: Artificial Intelligence and
Neuroimaging. Florida Radiological Society, Sarasota, FL July 14-16, 2023.

2. Mishra, P., Fernyhough, P., ALBENSI B.C. 17-beta estradiol activates AMPK and ATF3 and promotes
neurite outgrowth of adult sensory neurons. 16th Canadian Neuroscience Meeting (CAN) May 28-
31, Montreal, QC, Canada.

3. Sabbir MG, Swanson M, ALBENSI BC. Loss of cholinergic receptor muscarinic 1 disrupts mouse
cortical mitochondrial structure and function by affecting supramolecular assembly of oxidative
phosphorylation-associated proteins: Implications in Alzheimer's disease. Sunposium; Max Planck
Inst. for Neuroscience. March 6-8; West Palm Beach, FL

4. M.G. Sabbir, P. Morelund, R.C. Speth, B.C. ALBENSI. Cholinergic Receptor Muscarinic 1 (Chrm1)
colocalized with mitochondria in cultured dorsal root ganglion neurons and deletion of Chrm1
disrupted mitochondrial ultrastructure in mouse peripheral neurons: Implications in Alzheimer’s
disease. Sunposium. Max Planck Inst. for Neuroscience. West Palm Beach, FL, Mar 6-8, 2023.

5. L.S. Robison, N. Paleati, N. Kozar, N. Noto, Y. Restropo, B. Tamiya, N. Dundigalla, R. Bodicherla, A.
Mupoor, R. Speth, B.C. ALBENSI, W.R. Kochen. Repeated mild traumatic brain injuries and increase
dementia risk: A pilot study of investigating cerebral amyloid angiopathy as a mechanistic link.
Soc. for NeuroSports. Deerfield Beach, FL, Feb 17-18 2023.

6. P. Mishra, P. Fernyhough, B.C. ALBENSI. 17 Beta estradiol enhances neurite outgrowth by
activating AMPK, PGClalpha, and ATF3 in adult dorsal root ganglion neurons. Soc. Neurosci.
Abstr., Washington, DC. Nov. 2023.

7. M. Sabbir and B.C. ALBENSI. Expression of NF-kB Family transcription factors in the Temporal
Cortex: Implications for Neuroinflammation in Alzheimer's Disease. SENDCon, Atlanta, GA. Oct.
2023.

8. Adlimoghaddam, A. Andreazza, B.C. ALBENSI. Neuroprotective effects of lithium using an in vitro
mouse model of Alzheimer’s Disease. SENDCon, Atlanta, GA. Oct. 2023.

9. P. Mishra, P. Fernyhough, B.C. ALBENSI. 17-beta estradiol increases neurite outgrowth through
the activation of AMPK, PGC-1a and ATF3 in adult DRG sensory neurons. SENDCon, Atlanta, GA.
Oct. 2023.
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10. How Alzheimer’s Disease Research Can Inform and Improve Astronaut Health. Univ. Central
Florida., Virtual Nov. 8%. 2023.

11. Sex-Specific Mitochondrial Dysfunction in Alzheimer’s Disease. Florida Atlantic University, Boca
Raton, FL2023 Oct. 17 2023.

12. The Forgotten Ones: New Views on Alzheimer’s Disease. Ambassadors Board Breakfast Meeting,
Nova Southeastern University. Jan 12 2023.

B. Michel Aliani

1. Ashish H Shah, Arun Surendran, Pedram Hassan-Tash, C. Nolan Turnbull, Duhamel,
N.J.J.H.R.D.J.W.T.E.R.T. and Krasuski, M.A.A.R.R.A. (2023) FONTAN PATHOPHYSIOLOGY AND
PLASMA BILE ACIDS.

2. Lipids Conference, Nantes, France June 2023. Comparative analysis of the lipidomic and fatty
acid profile of the prostate in lean and obese JCR:LA-cp rats consuming a flax enriched diet:
(Chelsey Walchuk, Michel Aliani, Grant Pierce, Miyoung Suh)

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

Kaden R. Baskerville, and Henry A. Dunn. Alternative splicing-dependent interaction between
presynaptic neurexin-16 and postsynaptic mGIluR5. Undergraduate Research Showcase.
Winnipeg, Canada. October 31, 2023.

Hanok Tadele, Shayan Amiri and Henry A. Dunn. Neuroligin 1 interaction and modulation of
mGIuR2 in trans. 2023 Manitoba Neuroscience Network Scientific Meeting. Winnipeg, Canada.
June 23, 2023.

Hanok Tadele, Shayan Amiri and Henry A. Dunn. Neuroligin 1 interaction and modulation of
mGIuR2 in trans. 2023 UM Undergraduate Research Showcase. Winnipeg, Canada. October 31,
2023.

Carla Ysabel F. Esporlas, Simran K. Dhaliwal, Thara Wengappuliarachchi and Henry A. Dunn.
Investigating the trans-synaptic relationship between mGIuR8 and human ELFN1 variants
identified in neurodevelopmental disorders. 2023 UM Undergraduate Research Showcase.
Winnipeg, Canada. October 31, 2023.

Simran K. Dhaliwal and Henry A. Dunn. Modulation of trans-synaptic interaction between
mGluR7 with pathogenic ELFN1 variants identified in neurodevelopmental disease. 2023 UM
Undergraduate Research Showcase. Winnipeg, Canada. October 31, 2023.

Thara Wengappuliarachchi and Henry A. Dunn. Trans-synaptic binding capacity of
mGluR4 to identified neurodevelopmental disease-causing variants of ELFNI.
2023 UM Undergraduate Research Showcase. Winnipeg, Canada. October 31,
2023.

D. Paul Fernyhough

1. Zaved Waise, T.M. and P. Fernyhough (2023). Choline acetyltransferase regulates the neuritogenic
phenotype of adult sensory neurons. Peripheral Nerve Society (PNS). June 2023, Copenhagen,
Denmark.

2. Chauhan, S., Shariati-levari, S., Aliani, M. and P. Fernyhough (2023). Muscarinic receptor
antagonism activates TRPM3 to augment mitochondrial function and neurite outgrowth in sensory
neurons. Peripheral Nerve Society (PNS). June 2023, Copenhagen, Denmark.

3. Naznin, F. and P. Fernyhough (2023). Opening of Kv7 channels activates AMPK and mimics aspects
of antimuscarinic drug action in adult sensory neurons. Peripheral Nerve Society (PNS).

June 2023, Copenhagen, Denmark.
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4. Amiri, S. and P. Fernyhough (2023). Mechanism of B-arrestin-biased agonism at the M1 muscarinic
receptor of adult sensory neurons: role in neuritogenesis. Peripheral Nerve Society (PNS). June
2023, Copenhagen, Denmark.

5. Smith, D.R., Gauvin, E., Nemmani, R., Frizzi, K.E., Calcutt, N.A. and P. Fernyhough (2023). The
muscarinic receptor antagonist oxybutynin is a therapeutic candidate for diabetic sensory
neuropathy. Peripheral Nerve Society (PNS). June 2023, Copenhagen, Denmark. Amiri, S. and P.
Fernyhough (2023).

6. Amiri, S. and P. Fernyhough (2023). Muscarinic acetylcholine type 1 receptor antagonists possess
B-arrestin-biased agonism. 19th World Congress of Basic & Clinical Pharmacology. July 2023,
Glasgow, Scotland.

7. Chauhan, S., Amiri, S., Naznin, F. and P. Fernyhough (2023). Muscarinic receptor antagonism for
treatment of peripheral neuropathy: molecular mechanisms of drug action targeting
mitochondria. Mitochondrial dysfunction and neurodegeneration. Biochemical Society. April 20-
21%t, 2023, Nottingham, UK.

8. Amiri, S. and P. Fernyhough (2023). B-arrestin recruitment and biased agonism at the M1
muscarinic receptor. 16" Canadian Association for Neuroscience. May 28-31°%%, Montreal, 2023.

9. Chauhan, S., Shariati-levari, S., Aliani, M. and P. Fernyhough (2023). Antagonism of the muscarinic
acetylcholine type 1 receptor activates TRPM3 to augment mitochondrial function and drive
sensory neuron regeneration. 16 Canadian Association for Neuroscience. May 28-31%', Montreal,
2023.

L-R: Graduate Students Karmen Britton, Sanjana Chauhan, Pranav Mishra, Shayan Amiri
(Supervisor: Dr. Paul Fernyhough)
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E. Dr. Miyoung Suh

1. *Semenko B, Nandasiri R, Cook S, Ross G, Wijekoon C, Suh M (2023) Optimization of Growing
Conditions to Improve the Antioxidant Status of Broccoli Sprouts in a Vertical Farm System. The
2" Annual Healthy Cities Conference (Virtual), Nov 1-3, 2023.

2. *Nandasiri R, Semenko B, Cook S, Ross G, Wijekoon C, Suh M (2023) Smart controlled and
thermally processed brassica vegetables demonstrate protective properties against non-
communicable diseases: an in-vitro study. The 2" Annual Healthy Cities Conference (Virtual), Nov
1-3,2023.

3. Semenko B. (2023) Accessible Fresh Food Production and Processing to Address Diet-Related
Disease in Remote Canada,” 2023 Young Woman Scientist Webinar (2023 YWS Webinar
Competition). Organized by the Association of Korean Woman Scientists and Engineers (KWSE),
Semenko won 2nd place on video presentation competition and People’s Choice

4. *Kloss, O., Suh, M. (2023). Direct sampling of pregnant First Nations women to identify the
association between alcohol consumption and maternal metabolic and immune markers in a
Manitoban community: A Pilot Study for Implications for Fetal Alcohol Spectrum Disorder. The
17th Annual Charles Lieber & 1st Peter Ferenci Memorial Satellite. Washington, United States.
(Oral presentation).

5. Feltham BA, Candas J, Le K, Eskin MA, Suh M (2023) Does prenatal EtOH reduce placental lipid
droplet and n-3 fatty acids content? A potential link with negative fetal developmental outcomes.
The 18th Annual Child Health Research Day Symposium, Winnipeg, MB._(Feltham won Gold Prize).

6. *Kloss O and Suh M (2023) Direct sampling of pregnant First Nations women to identify
interrelationship of alcohol consumption and maternal metabolic and immune markers in a
Manitoban community: A Pilot Study for Implications for Fetal Alcohol Spectrum Disorder; 46"
Annual Research Society on Alcohol Scientific Meeting, June 24-28, 2023, Bellevue, Washington,
USA

7. *Feltham BA, Candas J, Le K, Eskin MA, Suh M (2023) Prenatal EtOH reduces placental lipid droplet
mobilization and n-3 fatty acids. A potential link with negative fetal developmental outcomes.
15™ International Society for the Study of Fatty acids and Lipids (ISSFAL, 2023), Nantes, France,
July 2-5, 2023 (Feltham received the New Investigator Travel Awards, sponsored by AlaskOmega

and N.LH).

8. *Walchuk C, Aliani M, Pierce P, Suh M (2023) Comparative analysis of the lipidomic and fatty acid
profile of the prostate in lean and obese JCR:LA-cp rats consuming a flax enriched diet. 15"
International Society for the Study of Fatty acids and Lipids (ISSFAL, 2023), Nantes, France, July 2-
5, 2023
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9.

10.

11.

12.

13.

14,

15.

16.

17.

18.

*Mirzaeian S, Clark JL, Vagianos K, Suh M (2023) Associations between lifestyle factors and
perceived satisfaction with body weight and shape among the University of Manitoba students: a
cross-sectional study. Canadian Nutrition Society Meeting, Quebec City, Quebec, May 4-6, 2023.

*Kloss O, Perchotte C, Chudley A, Suh M (2023) Direct sampling of pregnant First Nations women
to identify interrelationship of nutrient intake, risk exposures, and maternal health in a Manitoban
community: Implications for FASD. Canadian Nutrition Society Meeting, Quebec City, Quebec,
May 4-6, 2023.

*Feltham BA, Candas J, Le K, Eskin MA, Suh M (2023) Does placental lipid metabolism play a role
in fetal development during chronic ethanol exposure? Canadian Nutrition Society Meeting,
Quebec City, Quebec, May 4-6, 2023.

*Fan Y, Nandasiri R, Le K, Suh M, Myrie S (2023) Mushrooms especially Chaga as a complementary
and alternative medicine to treat non-communicable diseases with advanced antioxidant
properties. Canadian Nutrition Society Meeting, Quebec City, Quebec, May 4-6, 2023.

*Kloss O, Perchotte C, Jebb M, Chudley A, Suh M (2023) Investigation of nutritional status of
pregnant First Nation women residing in a Northern Manitoba reserve. Canadian Nutrition Society
Meeting, Quebec City, Quebec, May 4-6, 2023.

*Semenko B, Nandasiri R, Nandha H, Wijekoon C, Cook SR, Ross G, Suh M (2023) Improved
antioxidant properties of Brassica vegetables via air frying technology: Implications for diabetes
in Northern Communities. Canadian Nutrition Society Meeting, Quebec City, Quebec, May 4-6,
2023.

Nandasiri R, Semenko B, Wijekoon C, Cook SR, Ross G, Suh M (2023) Green processing and related
technologies in creating functional vegetables via sustainable agricultural practices and smart
vertical farming. Green Food Technology 2023, Montreal, Quebec, May 18-19, 2023.

Semenko B, Nandasiri R, Wijekoon C, Cook SR, Ross G, & Suh M (2023). Smart Farming Technology
to Address Fresh Food and Nutrition Associated Health Inequities in Northern Manitoba. Canadian
Sustainability of Canadian Agriculture Conference, Winnipeg, MB, March 2023. Semenko won 2nd
place on video presentation competition and People’s Choice

Semenko B, Nandasiri R, Nandha H, Wijekoon C, Cook SR, Ross G, Suh M (2023) Vegetable
processing to improve anti-diabetic properties for northern communities. International Trainee
Symposium in Agri-Food, Nutrition and Health — CCARM, Rapid Fire Research Symposium, Jan 19-
20, 2023, Winnipeg, MB (Semenko won 1st place for an oral presentation in the Health Section,
Graduate Student and Trainee Competition).

Fan Y, Nandasiri R, Le K, Ramjiawan B, Suh M, Myrie S (2023) Mushrooms as future therapeutics
with advanced antioxidant properties. International Trainee Symposium in Agri-Food, Nutrition
and Health — CCARM, Rapid Fire Research Symposium, Jan 19-20, 2023, Winnipeg, MB
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e

19. Mirzaeian S, Clark JL, Vagianos K, Kim S, Suh M (2023) Association of regular meal consumption
frequency with being overweight or obese among university students. International Trainee
Symposium in Agri-Food, Nutrition and Health — CCARM, Rapid Fire Research Symposium, Jan 19-

20, 2023, Winnipeg, MB.

L]

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

A. Dr. Benedict Albensi

Intellectual Property

e Nrf2 activators. Patent submission pending. Nova Southeastern University and Long Island
University.

Invited Presentations

e Keynote Address. Are we Missing the Boat on Alzheimer’s Research and Care? Fourth Annual
Aging Well Summit. Organized by Cairasu All Things Alzheimer’s and Cairasu Home Care. Madison,
WI. In person meeting but Keynote presented via zoom. Nov. 11, 2023.

e Challenges in Alzheimer’s Research and Care. Deer Lodge Centre, Winnipeg, MB, Canada, virtual.
Sept 22, 2023.

RADIO, TELEVISION, NEWSPAPER, & YOUTUBE INTERVIEWS

e 2023 Nov. 16™, Dateline Heath — Interview by Dr. Fred Lippman. BECON TV, Channels 63 & 10,
South Florida. Recorded to YouTube.

e 2023 Feb. 1%, 2 pm eastern. Alzheimers Advancements and Diagnostics — Interview by Jim Toth.
Global News.

International and National Committees and/or Workgroups

e 9/2021- Active member of Genelab’s Multi-Omics AWG, Virtual
https://genelab.nasa.gov/awg/members

e 4/2022- External Advisor, Toronto Dementia Research Alliance, Toronto, ON, Canada

e 7/2021-23 Chair - ISTAART-Alzheimer’s Association, Nutrition, Metabolism, & Dementia PIA
Executive Committee, Chicago, IL, USA

e 10/2020-21 Vice Chair - Chair-elect (elected by international online ballot), ISTAART-Alzheimer’s
Association, Nutrition, Metabolism, & Dementia PIA Executive Committee, Chicago, IL, USA

e 9/2018- Co-Chair Systems Integrity Team (SASI Leadership Team) - ACRES (Alliance for Clinical
Research  Excellence and Safety) Global, HQ-Boston, MA, USA https://sasi-
accreditation.org/pdf/SASI-Team-1-1.pdf

e 2017- Dementia Journal Club Host - monthly club using a zoom format

International and National Grant Review Committees

e 4/2023 Minority University Research and Education Project (MUREP)/Space Technology Mission
Directorate (STMD) MUREP Space Technology Artemis Research(M-STAR) Implementation
Funding NNH23ZHAOO1N-MSTAR. NASA. External grant reviewer, USA.

e 1/2023 Canada Research Chair. Government of Canada. External grant reviewer.
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Community Outreach

2023  Executive Committee Member for Walk to Alzheimer’s Disease. Florida Southeast Chapter

and Nova Southeastern Univ.

Editorial Boards

2020- Editor-in-Chief, Molecular Neurobiology, Springer-Nature Pub., NY, USA

Journal Reviewer

2023 Activity Report

2019- Expert Review of Proteomics

2018- Journal of Psychiatric Research

2017- Scientific Reports (Nature Pub Group)

2016- Molecular Brain

2016- Oncotarget

2016- NeuroMolecular Medicine

2015- Pathophysiology

2015- Frontiers (several journals within their family of journals)
2014- Annals of Biomedical Engineering

2013- British Journal of Medicine & Medical Research
2013- Molecular Neurobiology

2013- Biochimica et Biophysica Acta (BBA) — Molecular Basis of Disease
2012- Alzheimer’s & Dementia

2012- BMC Biochemistry

2012- Journal of Comparative Neurology

2012- NeuroSignals

2012- Neuroscience Letters

2011- Neuropeptides

2011- Acta Neurologica Scandinavica

2010- PloS ONE

2009- CNS & Neurological Disorders — Drug Targets
2009- Drug News and Perspectives

2009- British Journal of Pharmacology

2009- Molecular and Cellular Biochemistry

2008- BMC Neuroscience

2008- Canadian Journal of Physiology and Pharmacology
2007- Cerebral Cortex

2005- Neuromolecular Medicine

2004- Neurobiology of Aging

2004- Epilepsia

2002- Brain Injury

2002- Journal of Neuroscience

2001- Journal of Molecular Neuroscience

2000- Journal of Neurochemistry

1999- Investigative Radiology

1999- Journal of Neuroscience Research

1998- Hippocampus
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B. Dr. Michel Aliani

Invited Meeting

e | attended the Deans of Agricultures Council meeting (Oct 23-25) which was held in Ottawa (I
replaced Dean Scanlon) with meetings with Member of Parliaments, deputy ministers, NSERC
representatives.

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:
e Food Science
e PLOS ONE
e Metabolomics
e Journal of Food Science
e Journal of foods and Agricultural Chemistry

Memberships

e Institute of Food Technology (IFT) 2014 to present

e Metabolomics Society 2014 to present

e Analytical Chemistry 2014 to present

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

Other

e 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.

Page 46



Division of Neurodegenerative Disorders 2023 Activity Report
C. Dr. Renée Douville

Research committees

e  Chair Scholarships and Fellowships, NSERC Committee for Discovery Research (CDR) (2022-2025)

Editorial Service

e Editor, Journal of Neuroimmunology  2021/03 — Present
e Volunteer Reviewer for MDPI Cells, Microorganisms, Viruses journals
2022/05 — Present

Consulting Services

e Science Advisory Council VINEX initiative 2020/05/26 — Present
Coordination by Inez Jabalpuwala from Rocket Science Health
Advisement for studies on COVID-19 and other viral neurological conditions

Society Memberships

e ALS Canada
e Society for Neuroscience (Manitoba Chapter)
e International Society for Neurovirology

;} Dr. Douville’s staff:

L-R Techncian Clauda Perez, Technician Terry Enno,
Research Assistant Sasha Bird, Masters student Hayley
Smith and Research Assistant Alex Vandenakker

Page 47 -
l_l] Hopital St-Boniface Hospital



Division of Neurodegenerative Disorders 2023 Activity Report

D. Dr. Henry Dunn

Awards
e 2023 Future Leader in Canada Brain Research  Brain Canada
Invited Lecture

e “Trans-synaptic allosteric modulators of group Ill mGIuRs temper glutamatergic signalling and
neuropsychiatric manifestations.” Invited presentation for Department of Pharmacy — University
of Manitoba and Online. Winnipeg, Manitoba, Canada. November 8th, 2023.

Committees
e CBRS Resources Subcommittee October2023-Present
e Manitoba Neuroscience Network Chair Communications July 2023-Present
e (Canadian Institute of Health Research Reviewer (NSB) in Training January 2023-June 2023
e Scientific Conference Planning Committee Representative January 2023-Present
e Manitoba Neuroscience Network Scientific Retreat January 2023-Present
e Research Manitoba — Reviewer January 2023-Present
e MNN Seminar Series Committee Representative December 2022-Present

Journal Referee

July 2020-Present: Independently reviewed manuscripts relevant to molecular neuroscience, GPCR and
G protein signaling.

e Scientific Reports;

¢ ACS Pharmacology & Translational Science;
¢ Molecular Neurobiology;

¢ Frontiers in Cell and Developmental Biology;
¢ Basic & Clinical Pharmacology & Toxicology

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

Invited Talks:

e 33 Annual Neurodiab Meeting. Thessaloniki, Greece. Treatments from animals to humans: the
limitations and prospects of translational research. (Sept 28" to 1° Oct, 2023).

Other current activities:

2007 — present College of Medicine Promotions Committee, Basic Sciences Representative

2012 — present Canadian Institutes of Health Research (CIHR) — Cell Biology and Mechanisms of
disease panel

2015 — present Head of Department of Pharmacology & Therapeutics, University of Manitoba

2015 — present Member, Faculty of Health Sciences (FHS) Executive Council

2015 — present Member, College of Medicine Research Advisory Committee

2015 - present Member, College of Medicine Research Support Fund (RSF) Adjudication
Committee

2015 — present Member, College of Medicine Department Head’s Council

2015 — present Member of FHS core platform review committee2015 - present International

Diabetic Neuropathy Consortium, Universities at Aarhus and Copenhagen in
Denmark and Oxford, UK and Ann Arbor, USA. Funded by Novo Foundation,
Denmark. Member of advisory board.
2018 — present Member of University of Manitoba Tricouncil bridge funding review panel
2005 — present NIH research study section — NINDS Clinical Neuroplasticity and
Neurotransmitters (CNNT) Study Section — March 2005 to 2010 and then Oct
2014 onwards as ad hoc reviewer.

F. Dr. Gordon Glazner

Grant Review
e Panel member, CIHR neuroscience B grant review committee
Editorial

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

Membership

e Member, Society for Neuroscience 1994-present
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G. Dr. Miyoung Suh

Honors/Awards:

Merit Award for Teaching and Research, University of Manitoba (2023)

Major graduate studentship by HQPs
Name of Award: CIHR-CGS-MSc, Joanna Candis (May 2023-April 2024)

Invited talks:

‘Introduction to a high-level overview of Canadian Tri-Council EDI strategy work’
Women in Science Session; Canada-Korea Conference, Ottawa, July 20, 2023
The Korean Federation of Women’s Science and Technology Associations (KOFWST)

KWSE Korea-AKCSE Canada Technical Session: Academic-industry research
collaborations: opportunities and challenges

KWSE and AKCSE (Association of Korean-Canadian Scientists and Engineers)

Smart vertical farm to address accessible fresh food production for health inequities in
Northern Manitoba. Winnipeg, The Days for Girls National Conference, Sept 8 - 10, 2023

Committees

FHNS Graduate Program Committee Sept 2017-present
FHNS Dietetics Committee Sept 2021-present
FHNS Promotion Committee (ad hoc) 2022/2023
CIHR-PhD Internal Selection Committee 2022-present
Centre on Aging Awards Committee 2023

Service on boards

2022-present The Association of Korean-Canadian Scientists and Engineers-Manitoba Chapter
2011 — present Winnipeg Regional Health Authority

2021 — present SMART Training (https://smart-training.ca/)

2023 — present Canadian Nutritional Society, Board Member

2023 — present The Association of Korean-Canadian Scientists and Engineers-Women'’s in Science
CHAIR

2023 — present Women Scientists Global Webinar (US, Canada & Korea)

Journal Reviewer

Nutr NeuroSci
Nutrients Internal J Food Properties

Ll/']
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Outreach Activities

e 2023

e 2023

Memberships

2017-present
2016-present
2014-present
2012-present
2010-present
2007-present
2005-present
2005-present
2000-present
2000-present

Smart vertical farm to address accessible fresh food production for health inequities in
Northern Manitoba. Winnipeg, The Days for Girls National Conference, Sept 8 - 10, 2023

OCN Indian Days, Aug 15-18, 2023 (Experiential learning for HQPs)

The Canadian Centre for Agri-Food Research in Health and Medicine (PI)
American Nutrition Society (ANS)

Centre on Aging (Research Affiliate)

The Children’s Hospital Research Institute of Manitoba, (CHRIM, Scientist)
Canadian Nutrition Society

Association for Research in Vision and Ophthalmology

College of Dietitians of Manitoba

Dietitians of Canada

International Society for the Study of Fatty acids and Lipids

Association of Korean-Canadian Scientists and Engineers, Canada

Indigenous Research Collaborations/Activities

Research: ‘Smart Vertical Farm for Health in Northern Communities’

Developing functional vegetables funded by Canadian Agricultural Partnership (Co-publication)

Implementing Smart Cities Interventions to Build Healthy Cities (UM-Indigenous Focus supported by CIHR
Healthy Cities Research Training Platform)

Activities with the First Nation Community Members:

i) Opsaskwayak Cree Nation: “Indian Days “ for sharing research findings and current research activities
with the community members

-Developed an Inforgraphic on “Nutrition for Two” in OCN

ii) Chemawawin Cree Nation: “ Nutrition for Two”, research findings
reported to the community health center

Back (left to right): Dr. Aliani,
Chantal, Fan, Ruchira, Nick, Evelyn,
Jaspal, Jaime, Andrew, Chelsey
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10. Visiting Speaker Program & Seminar Series

The Division of Neurodegenerative 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 Disorders.

Manitoba Neuroscience Network

January 30, 2023 Katherine Meyer, Nationwide Children's Hospital, The Ohio State University
“Bench-to-Bedside Stories In Vitro Modelling and Therapeutic Development for
Neurological Disorders.”

March 20, 2023 Annie Ciernia, University of British Columbia
“Epigentic Regulation of Microglial Innate Immune Memory in the Brain.”

April 24, 2023 Tim Mosca, Thomas Jefferson University
“Cellular Mechanisms of Synaptic Maturation: Connecting Development and
Degeneration.”

April 20, 2023 Vincent Lelievre, University of Strasbourg
The interaction between stress and maternal VIP on nervous system
development in mice: evidence for crucial integrative functions of placenta.

”

June 12, 2023 Arkady Khoutorsky, McGill University
“Peripheral and central mechanisms of chronic pain.”

June 19,2023 Martin Hruska, West Virginia University
“Nanoscale rules of synaptic(dis)assembly: lessons from super-resolution
microscopy.”

September 29, 2023 Dr. Katinka Stecina, University of Manitoba
“Non-invasive spinal cord stimulation for improving motor function recovery”

October 16th, 2023 Mrinalini Hoon, University of Wisconsin-Madison
"Mechanisms regulating synaptic connectivity in the mammalian retina"

October 27, 2023 Dr. Lei Xing, University of Manitoba
“Placental contribution to human neocortex development and evolution”

November 24, 2023 Dr. Ke Peng, University of Manitoba
“Optical Imaging in EMU and ICU Monitoring: Shedding Light on the Epileptic
Brain”
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11. News Releases and Other Misc. Announcements

Dr. Henry A. Dunn, Principal Investigator in the Division of
Neurodegenerative Disorders at St. Boniface Hospital
Research, is poised to make significant contributions to the
field of neurobiological research. He has been honored as one

Fondation of the select recipients of the Future Leaders in Canadian Brain
Brain Canada . .
Foundation Research (FLCBR) fund. This prestigious program grants

$100,000 to support groundbreaking research aimed at finding
solutions for a range of brain disorders and diseases, including
ALS, epilepsy, and brain injuries.

Dunn Recognized as Future Leader in Canadian Brain

Research

Apr 21,2023 | CCARM News, DND News, Home News | 0 comments

‘i ") Hopital St-Boniface Hospital

Extract from: St. Boniface Research Centre
website

CIHRIRSC

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

i

Two studies led by Drs Carla Taylor and Miyoung Suh, have received over $1.5 million in funding from the
Canadian Institutes of Health Research (CIHR). This funding will support innovative research in

cardiovascular disease prevention and fetal alcohol spectrum disorders (FASD).

Page 53

RECHERCHE + RESEARCH

i' Hépital St-Boniface Hospital
L7/] Opl a onirace OSpl a

Division of Neurodegenerative Disorders


https://braincanada.ca/research/programs/future-leaders-in-canadian-brain-research-program/
https://braincanada.ca/research/programs/future-leaders-in-canadian-brain-research-program/

Division of Neurodegenerative Disorders 2023 Activity Report

The 2023 CCARM Service Award recognizes Bradley Feltham
for outstanding service to CCARM

Child Health Research Days 2023 Highlights

The 19th Annual Child Health Research Days took place last month,
welcoming more than 200 attendees entirely in person. The week
kicked off with a fascinating public event at the RBC Convention
Centre Winnipeg with Dr. Kendra Nelson Ferguson presenting

the “Teens Talk Vaping” project. We were thrilled to see everyone in
attendance in-person and online!

PhD Students

Honourable mention - Manik Chhabra & Omaymah Abulannaz
Bronze - Jigneshkumar Vaghasiya

Silver - Caitlin Menzies

Gold - Bradley Feltham

A d
KLEE Choroiyaren)aeie)
The Association of
Korean Woman Scientists & Engmeers

Extract from: St. Boniface Research Centre website

Congratulations to Breanne Semenko, MSc student under Dr. Miyoung Suh, who secured second place at
the prestigious 2023 Young Woman Scientist Webinar (2023 YWS Webinar Competition). Organized by the
Association of Korean Woman Scientists and Engineers (KWSE), this global competition aims to provide a
platform for young women scientists and engineers to present their research ideas and engage in

discussions with peers and established experts from around the world.
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12. 2023 Nick Shepel Neuroscience Trainee Travel Award

In 2023, three awards were given to students that were attending national/international conferences to
present their scientific research.

Congratulations to
e Seyed Mojtaba Hosseini (51,000): Seyed attended the 16th Canadian Neuroscience Meeting

held in Montreal, QC in May 2023 to present a scientific poster on his research project

e Shayan Amiri ($1,000): Shayan attended the 19th World Congress of Basic and Clinical
Pharmacology hosted by the British Pharmacology Society in Glasgow, Scotland in July 2023 to
present a scientific poster on his research project.

e Amir Ziaee ($785): Amir attended the 16th International Society of Neuroimmunology (ISNI)
Congress, in Montreal QC in August 2023 to present a scientific poster on his research project.

Background: The fund was established by the Division of
Neurodegenerative 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 51,000.

Nick Shepel
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13. 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

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 B‘E“‘"‘ti“"
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.”

“l congratulate 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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