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Dr. Gerald Zamponi

Dr. Gerald Zamponi is a Professor in the Department of
Clinical Neurosciences at the University of  Calgary. He
received his undergraduate training in Engineering Physics,
followed by a PhD in Neuroscience and Postdoctoral
training at the University of  British Columbia. He previously
served as the Head of  the Department of  Physiology and
Pharmacology and as Senior Associate Dean (Research)
in the Cumming School of  Medicine. He is cofounder and
CSO of  Zymedyne Therapeutics.
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Dr. Gerald Zamponi

Determinants of chronic pain – from calcium
channels to brain circuits 

Chronic pain affects approximately

20 percent of adults and remains

difficult to treat. It is thus essential

important to develop new avenues

for pain intervention. T-type

calcium channels regulate the

excitability of afferent nociceptive

fibers and spinal cord interneurons.

Levels of the Cav3.2 T-type

channel isoform are increased in

chronic pain states in these

neurons and blocking these

channels mediates analgesia. 

Dr. Zamponi will present how post translational modification of these channels

by the ubiquitin system can be targeted for the development of novel small

organic pain therapeutics. Ascending nociceptive information is transmitted to

the brain, where it is processed into an unpleasant experience. During

neuropathic pain conditions, the pain matrix in the brain undergoes plasticity

changes that alter processing of nociceptive information and can contribute to

enhanced pain perception. He will discuss work from his lab that strives to

unravel how brain circuits process pain related information in conditions of

chronic pain with the use of opto- and chemo-genetic approaches. 
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WELCOME ADDRESS

Dear esteemed colleagues, students, and faculty,

It is our great pleasure to welcome you all to the University of Toronto for the 45th annual
Frontiers in Physiology (FIP) Research Symposium. We are thrilled to have participants from all
four Physiology Department research platforms––Endocrine & Diabetes, Neuroscience,
Cardiovascular & Respiratory, Reproduction & Development––joining us today.

First, we would like to extend a warm welcome to our keynote speaker, Dr Gerald Zamponi,
student presenters, and distinguished guests. Your presence makes this conference not just a
gathering, but a vibrant forum for the exchange of ideas and knowledge.

Today’s agenda is filled with insightful talks, engaging poster sessions, and ample opportunities
for networking. Our goal is to foster community building, inspire innovation, and encourage
collaboration among students and faculty who share a common interest in physiology research.

As we kick off the proceedings, we would like to express our sincere gratitude to our department
Chair, Dr. Scott Heximer, hosting platform leader, Dr. Zhengping Jia, and department members
Paula Smellie, Kathy Ostaff, Angela Ho, Dr. Helen Miliotis, Julia Tausch, Victor Lee, Mya Barnes,
and their colleagues. We also want to recognize all of those who generously volunteered their
time to review abstracts and judge oral and poster presentations. We appreciate all of the
trainees involved in FIP, from attendees and presenters to the FIP organizing committee. Thank
you for sharing your work and contributing to the success of FIP.

A special thank you to our sponsors and partners, without whom this event would not be
possible. Their support has been invaluable in bringing this vision to life.

We encourage each of you to take full advantage of the sessions, ask questions, and connect
with your peers. This is a unique opportunity to expand your horizons and take back new ideas
and solutions to your organizations.

Thank you for choosing to be part of FIP. We hope you find the experience enriching and
rewarding.

Daniel Davoudpour, Ankit Roy, Febby Pandya
FIP Co-Chairs and GASP Vice Presidents 2024-2025
University of Toronto

Message from the Vice-Presidents
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As Chair of the Department of Physiology, I am very pleased to welcome everyone to our 45th Annual
Frontiers in Physiology (FIP) Conference. This event, driven by the commendable leadership and
dedication of our graduate trainees for the past forty-five years, serves to highlight their remarkable
research that is carried out in the Department.

Our day ahead is brimming with presentations that illustrate the innovative work undertaken by our
trainees, who are shaping the future of Physiology in Canada and worldwide. Their unwavering
commitment to science and research is a testament to their achievements, of which we are immensely
proud.

This year, we are very honored to welcome Dr. Gerald Zamponi to the Department of Physiology. As a
leader in the field of chronic pain research, Dr. Zamponi has made significant strides in understanding
the role of voltage-gated calcium channels in the regulation of the brain circuits that sense and process
pain-related information.

On behalf of the entire Department, I would also like to thank Daniel Davoudpour, Ankit Roy, and
Febby Pandya, the hard-working FIP Co-Chairs and Vice-Presidents of the Graduate Association of
Students in Physiology (GASP). Their exceptional efforts have resulted in the stellar scientific program
we have lined up today. A special note of thanks also goes out to Mr. Raphael Chan, GASP President,
and everyone else who has tirelessly worked behind the scenes to bring this year’s research day to
fruition.

As we embark on a day filled with insightful presentations and productive discussions, I urge you to
seize this unique opportunity for cross-platform engagement and collaboration within our extraordinary
scientific community.

Thank you for contributing to the success of this event. We hope you enjoy the day and look forward to
the stimulating exchange of ideas that lies ahead.

Best regards,

Scott P. Heximer, PhD
Ernest B. and Leonard B. Smith Chair
Department of Physiology
Temerty Faculty of Medicine
University of Toronto

Message from the Chair

Dr. Scott Heximer 
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azrielifoundation.org

The Azrieli Foundation
is proud to support the
University of Toronto’s
Frontiers in Physiology
Research Symposium.

Learn more about the Azrieli Foundation:

We applaud your
dedication to fostering
collaboration in research
and knowledge
translation in physiology.
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Jooyeong Kwak, Sara Qubisi, Norman Rosenblum

O1-1: Investigating the role of KMT2D in kidney development
using Kabuki Syndrome patient-derived kidney organoids

Helen Jiang

O1-2: Preoperative anemia in cardiac surgery: Transfusions,
worse outcomes, and the case for sex-independent definitions

Anuradha Baishnob, Joseph Park, Oksana Shynlova, Mrinalini Balki

O1-3: The effect of somatostatin and somatostatin receptor
type 2 (SSTR2): a new perspective on myometrial contractility

Shinwon Kang

O1-4: From kinase to cognition: paralog-specific roles of GSK-
3 in synaptic plasticity and behaviour

ORAL PRESENTATION SESSION 1
8:45 - 10:00 AM   Great Hall

Christopher Yat Yan CHAN, Lu-Yang WANG

O1-5: Contributions of local protein synthesis to the membrane
abundance of P/Q-type calcium channels at a central synapse
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Michelle Morgovsky

3MT-1: Diabetic Myopathy: The Hidden Curveball of Type 1
Diabetes

Maya Biswas

3MT-2: The Hidden Cost of Loneliness: How Social Isolation
Rewires the Growing Brain

Jasmin Malhi

3MT-4: Could Treating Anemia Clear the Fog of Postpartum
Depression (PPD)?

Natasha Camacho

3MT-3: Unlocking the Power of the Body’s Hidden Fuel Gauge:
Revolutionizing Metabolic Health

3 MINUTE THESIS
10:00 - 10:20 PM   Great Hall

18



Haorui Zhang, Haiwang Zhang, Dongju Lee, Yiyang Lv, Zhengping Jia

O2-1: Mechanism of Rac1 in contributing to LTP and social memory
impairment in Alzheimer's disease

Febby Pandya, Allen Volchuk, Benjamin Steinberg, Neil Goldenberg
O2-2: Targeting NINJ1 to prevent tumor lysis syndrome

Sachin Matadeen, Martin Post, Isabella Caniggia

O2-3: Analysis of lipid cargo in small extracellular vesicles from
preeclamptic and small for gestational age pregnancies

Ankit Roy, Wei Wei, James Ellis, Steve Prescott

O2-4: Homeostasis regulation of intrinsic excitability is
asymmetrically compromised in Rett syndrome

Ishnoor Singh, Jia Nuo Feng, Natalie Fang, Le Wang, Kacey Prentice,
Zhiping Pang, Michael Wheeler

O2-5: Role of Arcuate GLP-1R Neurons in Energy and Glucose
Homeostasis

ORAL PRESENTATION SESSION 2
10:30 AM - 11:45 PM   Great Hall
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POSTER PRESENTATION SESSION 1
14:20 - 15:00 AM    EAST COMMON ROOM

Maya Cameron, Christopher Casciaro, Alisa Kostaki, Stephen Matthews
P1-1: Mechanisms by which glucocorticoids modify miRNA levels in sperm

Angela Zolis

P1-3: Interaction of plasticity paradigm and social isolation in mouse
prefrontal cortex

X Chen, S Srinivasan, J Wo, Y Liu, P Frankland

P1-4: Investigating the function of microglia, a non-neuronal cell type, in
memory formation

Jane Lee
P1-5: Exploring the role of NDPK in adipocyte differentiation and lipogensis

P1-6: Auditory Spatial Attention in Cochlear Implant Users: Relation to Neural
Correlates of Speech Perception and Quality of Life

Anupama Bhadwal, Jorge Castillo-Prado, Ian Rogers

P1-7: Recellularizing the vasculature of decellularized mouse kidneys using
human stem cells

Howell Fang, Dian-Shi Wang, Connor T.A. Brenna, Beverley A. Orser

P1-8: Surgery increases α5GABAA receptor expression and dysregulates
inhibitory neurotransmission in mouse hippocampus 

Garene Matossian, Andrew Dimitrijevic, Claude Alain

Wenyuan He

P1-2: IGF1 signaling regulates neuropeptide expression in hypothalamic
neurons under physiological and pathological conditions
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POSTER PRESENTATION SESSION 1

Cindy X. Zhang, Calvin V. Lieu, Denise D. Belsham

P1-10: Elucidating the novel anti-obesity mechanisms of a plant
phytohormone that regulates neuropeptide Y in hypothalamic neurons

Sofiya Zbaranska, Paul W. Frankland, Sheena A. Josselyn

P1-11: Contributions of the Medial Amygdala to Social Memory

Calvin V. Lieu, Cindy X. Zhang, Juliette. Lee, Denise D. Belsham

P1-12: A plant hormone that suppresses appetite to cause weight loss in HFD-
fed mice

Yihan Luo, Anthony Piro, Esther Siu, Kaylie Seo, and Kacey J. Prentice

P1-13: Investigating the role of Nucleoside Diphosphate Kinase (NDPK) in
beta cell function 

Olivia Ruffolo, Denise Belsham

P1-14: Differences in miRNA expression and response in hypothalamic
kisspeptin arcuate and rostral periventricular models

Jiaoyang Wo, Yunlong Liu, Xiaoyu Chen, Sheena A. Josselyn, Paul W. Frankland
P1-15: CD47’s regulation of memory processes

P1-16: Linking Variants in beta-tubulin genes to brain development
Sydney Steiman, Antonio Mollica, Evgueni A. Ivakine

Yue Ying Yao, Lianet Lopez, Andrée Gauthier-Fisher, Clifford Librach

P1-9: Investigating the safety and mechanisms of human umbilical cord
mesenchymal stromal cells as a new fertility preservation treatment in breast
cancer
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Nikola Ivanovski, Phetcharawan Lye, Enrrico Bloise, Stephen G. Matthews

O3-1: Glucocorticoid modifies drug transporter function in
human fetal brain endothelial cells

Eric Kim

O3-2:  Lipopolysaccharide effects on the mouse brain - a
model of acute neuroinflammation

Tabina A. Ahmed, Myrtha E. Reyna, Maria Medeleanu, Mohammad Kaviul
Anam Khan, Marija Pajdakovska, Martin Post, Indra Narang, Piush Mandhane,
Elinor Simons, Theo Moraes, Padmaja Subbarao

O3-3: The healthcare burden of pediatric cough and its
associations with preschool asthma – Findings from The CHILD
Cohort Study

Sophie Nie, Li Xie, Liujun Chen, Timothy Jackson, Allan Okrainec,
Johane P Allard, Katherine JP Schwenger, Herbert Gaisano

O3-4: Investigating the action of SGLT2 inhibitors on various
processes of metabolic dysfunction-associated steatotic liver
disease

Ruizhe (Nicole) Liu, Isabella Caniggia

O3-5: Unravelling iron and oxygen control of extravillous
trophoblast differentiation during early placental development

ORAL PRESENTATION SESSION 3
15:10 PM - 16:25 PM   Great Hall
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POSTER PRESENTATION SESSION 2
16:35 - 17:05 PM    EAST COMMON ROOM

Barbara Gundi, Amanda He, Danielle Xin, Ana Flávia F. Ferreira, Luiz Roberto Britto,
Zhong-Ping Feng, Hong-Shuo Sun

P2-17: Therapeutic Potential of KATP Channels in the Attenuation of
Parkinson’s Disease Pathogenesis and Progression – A Review

CH Chow, M Huang, A Regmi, OL Rojas, and S Sugita

P2-18: SNAP-23 mediated vesicular trafficking in oligodendrocytes is
necessary to maintain adult myelin integrity

Young-June Kim

P2-19: Continuous Modelling of X-Chromosome Inactivation Escape Across
Eutherian Species

Angel Hsieh, Angela Zolis, Sridevi Venkatesan, Rachael Ingram, John Georgiou,
Tarek K. Rajji, Graham L. Collingridge, Evelyn K. Lambe

P2-20: Optophysiological imaging of theta burst stimulation-induced calcium
signals in mouse prefrontal cortex 

Kristen E. Li, Cedar R. Davidson, Melissa Hazen, Karen A. Gordon, Elizabeth W.
Pang, Darren S. Kadis

P2-21: Atypical network supporting prosodic processing in children with
autism spectrum disorder

Yasaman Mostafaie

P2-23: Identifying novel intracellular interactions driving membrane-bound
tumour necrosis factor reverse signalling

Daniel Davoudpour, Cristine J. Reitz, Uros Kuzmanov, Kateleen Jia, Omar Hamed,
Anthony O. Gramolini

P2-22: Elucidating the Mechanisms and Functional Impact of αT-Catenin
Phospho-Regulation at the Cardiomyocyte Intercalated Disc

Claire J Hur, Anna E Foley, Daria Taskina, Irma E Stowe, Nobuhiko Kayagaki, Allen
Volchuk, Neil M Goldenberg, Benjamin E Steinberg

P2-24: Ninjurin-1 deletion prevents pulmonary hypertension in the
monocrotaline rat model of pulmonary arterial hypertension

23



Wenyue Ye, Alpana Bhattacharjee, Kaitlyn Rodricks, Michael B Wheeler

P2-25: The discovery of links between type 2 diabetes risk and the ceramide
synthase 2 gene

Daniel Henao Lopez, Carlos Anibal Restrepo Bravo, Adriana Lopez Rios, Suneil Kalia, 
Andres Lozano, Milad Lankarany, and William Hutchison

P2-26: Neuronal Activity in Human Basal Ganglia during a Synchronization-
Continuation Hand Tapping Task in Patients with Parkinson’s Disease  

Arvin Khoshboresh, Jesse Gillis

P2-27: Mapping Cells in Space: Evaluating tradeoffs in Spatial
Transcriptomics Mappings

Anna E. Foley, Ghazal Goodarzi, Sonja Sulstarova, Federico Perez, Allen Volchuk,
Jennifer Zhang, Matteo Ponzoni, Irma Stowe, Usman Asghar, John Granton,
Suzanna Mak, Marc de Perrot, Mark K Friedberg, Nobuhiko Kayagaki, Jason T
Maynes, Benjamin E Steinberg, Neil M Goldenberg

P2-28: Loss of Pore-Forming Gasdermin D Protects against Pulmonary
Arterial Hypertension

Cyntia Duval, Brandon A. Wyse, Victoria Pruneau, Shruti Pathak, Shivani Dhanani,
Andrée Gauthier-Fisher, Clifford L. Librach

P2-29: Cannabinoids alter luteotropic functions of primary human granulosa cells

Tian Kong, J Arsenault, T Du, D Lee, OY Weng, LY Wang

P2-30: The rescue of neurodevelopmental disorders (NDDs) with novel
potassium channel modulators

Frances Ford, Yvonne Ping, Marwa Sadat, Chun Tat Lui, Ian Rogers
P2-31: Investigating type 1 diabetes using ex vivo mouse pancreas perfusion

POSTER PRESENTATION SESSION 2

Richter Gorey, C.L., Lambe, E.K

P2-32: New insights into cholinergic transmission in the interpeduncular
nucleus

MeiFeng Yu, Dianshi Wang, Beverley Orser

P2-33: Sevoflurane enhances the clustering of GABA-A receptors at synapses
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ORAL PRESENTATION ABSTRACTS

O1-1: Investigating the Role of KMT2D in Kidney Development Using Kabuki
Syndrome Patient-Derived Kidney Organoids
Jooyeong Kwak, Sara Qubisi, Norman Rosenblum

Kabuki syndrome (KS) is a congenital disorder caused by mutations in Histone N-methyltransferase 2D (KMT2D), a
major regulator of  histone 3 lysine 4 mono-methylation (H3K4me1). While KS is known to affect multiple organ systems,
its role in kidney development remains poorly understood. To investigate this, we generated induced pluripotent stem
cells (iPSCs) from urine-derived cells of  KS patients and differentiated them into kidney organoids to model
nephrogenesis in vitro.
Immunostaining revealed that KMT2D is normally expressed ubiquitously in the intermediate mesoderm (IM), then
becomes restricted to the SIX2+ nephron progenitors but is absent in PBX1+ renal stroma, suggesting a nephron-
specific function. Histologic analysis of  KS-derived organoids revealed a dysplastic phenotype, with a complete absence
of  nephrogenic structures. qPCR revealed a delay in SIX2 expression, indicating impaired nephron progenitor
specification. Additionally, there was abnormal expression of  nephron segment differentiation markers and upregulation
of  stromal markers, suggesting a disrupted balance between the nephrogenic and stromal progenitor pools.
Furthermore, global levels of  H3K4me1 were disrupted in the IM, indicating broad epigenetic dysregulation.
These findings suggest that KMT2D is required for proper nephrogenesis and kidney development. The observed
dysplasia, as well as the transcriptional and epigenetic abnormalities, indicate that epigenetic dysregulation in KS
disrupts kidney patterning, possibly contributing to congenital anomalies of  the kidney and urinary tract (CAKUT)
observed in patients. Our study highlights the utility of  iPSC-derived kidney organoids as a model for investigating
CAKUT and provides insight into the epigenetic mechanisms regulating human kidney development.

O1-2: Preoperative Anemia in Cardiac Surgery: Transfusions, Worse Outcomes, and
the Case for Sex-Independent Definitions
Helen Jiang, Kyle Chin, Nadine Shehata, Gregory MT Hare, C David Mazer

Preoperative anemia, associated with postoperative morbidity in cardiac surgery, disproportionately affects women partly
due to its sex-specific definitions. Red blood cell (RBC) transfusions are potential treatments but are associated with
risks. Using data from the Transfusion Requirements in Cardiac Surgery (TRICS) III database, we investigated how
different anemia definitions influence transfusion and clinical outcomes, hypothesizing higher risks for preoperatively
anemic patients and women. The TRICS III trial (NCT02042898) included adult cardiac surgery patients. Outcomes
included perioperative RBC transfusion incidence and a six-month composite of  death, stroke, myocardial infarction, and
dialysis-dependent renal failure. Cohorts were propensity score matched and logistic regression models were used to
determine anemia-outcome associations. Analyses were conducted using the sex-dependent WHO definition (female
hemoglobin &lt;120g/L, male &lt;130g/L) and a sex-independent universal definition (hemoglobin &lt;130g/L) of  anemia.
Preoperative anemia was associated with increased risk of  RBC transfusion (adjusted odds ratio [aOR], 3.59; 95%CI,
3.06–4.21), as well as increased risk of  the six-month composite outcome (aOR, 1.68; 95%CI, 1.38–2.06), driven by
increased death (aOR, 1.97; 95%CI, 1.45–2.67) and new-onset renal failure (aOR, 3.58; 95%CI, 2.46–5.21). These
associations persisted across different definitions of  anemia in women. Preoperatively anemic patients face increased
risk of  perioperative RBC transfusion, death, and renal failure at six months, possibly due to iron deficiency impairing
ATP synthesis in hypoxic organs like the kidney. Women with preoperative hemoglobin 120–130g/L face similar risks to
more anemic women, suggesting that a sex-independent anemia definition may improve care by identifying at-risk
women more equitably.
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O1-3: The effect of somatostatin and Somatostatin Receptor Type 2 (SSTR2): A New
Perspective on Myometrial Contractility
Anuradha Baishnob, Joseph Park, Oksana Shynlova, Mrinalini Balki

Background: Myometrial contractility (uterine smooth muscle) is essential to facilitate labour, but myometrial
dysfunction, characterized by inadequate or excessive contractions, underlies major obstetric complications, including
postpartum hemorrhage (PPH) and preterm birth (PTB). PPH is the leading cause of  global maternal mortality, while
8.3% of  infants in Canada are born prematurely, increasing neonatal morbidity. Current treatments are often ineffective
with adverse side effects, necessitating new therapeutic strategies. Somatostatin and its receptor, SSTR2, have been
shown to regulate contractility in inflamed pig myometrium, yet their role in human pregnancy remains unknown.
Notably, the Broad-Spectrum Chemokine Inhibitor (BSCI) prevents inflammation-induced PTB in animal studies by
targeting SSTR2. Rationale & Hypothesis: This study investigates the role of  somatostatin and SSTR2 in myometrial
contractility and evaluates BSCI as a potential therapeutic intervention in control and inflamed tissue. We hypothesize
that inflammation upregulates SSTR2 expression in myocytes, enhancing contractility in response to somatostatin,
while BSCI mitigates this effect. Methods: Ex-vivo myometrial biopsies from term non-labouring women were
pretreated with IL-1α, BSCI, or BSCI followed by IL-1α for 24 hours. Organ bath experiments assessed the dose-
response effect of  somatostatin-14 on the motility index (frequency x amplitude). Results: Current data show a
significant increase in the motility index of  IL-1α-treated tissues compared to control and BSCI groups, suggesting that
exogenous somatostatin-14 enhances contractility in inflamed myometrium. Significance: This research provides
insights into the molecular mechanisms of  somatostatin and SSTR2 in myometrial contractility and the preventative
effects of  BSCI, potentially leading to new therapeutic strategies for PPH and PTB. 

O1-4: From Kinase to Cognition: Paralog-Specific Roles of GSK-3 in Synaptic
Plasticity and Behaviour
Shinwon Kang

Glycogen synthase kinase-3 (GSK-3), a serine/threonine kinase, plays a critical role in synaptic signaling and has been
implicated in neurological disorders, including Alzheimer’s disease. However, the distinct and overlapping functions of
its paralogs, GSK-3α and GSK-3β, remain poorly understood. This study investigates the paralog-specific roles of
GSK-3 in the adult hippocampus using conditional knockout (cKO) mouse models with postnatal, excitatory neuron-
specific Cre-lox recombination and GSK-3 paralog-specific inhibitors. Electrophysiological recordings from acute
hippocampal slices demonstrated that both GSK-3α and GSK-3β are essential for DHPG-induced long-term
depression (LTD), but dispensable for NMDA-induced LTD, indicating a mechanism-specific role in mGluR- and protein
synthesis-dependent synaptic depression. Interestingly, only GSK-3α cKO mice or treatment with a GSK-3α-selective
inhibitor led to enhanced protein synthesis-dependent long-term potentiation (LTP), highlighting a paralog-specific
modulatory effect on synaptic strengthening. Subcellular fractionation of  wild-type hippocampus revealed differential
localization and activity: GSK-3α was enriched in cytosolic and nuclear compartments, while GSK-3β was predominant
in nuclear and synaptic fractions. Further, synaptoneurosome analysis identified GSK-3β as the specific kinase
responsible for phosphorylating synaptic tau at Ser396, implicating GSK-3β in local tau regulation. Behavioral assays
revealed that both GSK-3α and GSK-3β cKO mice exhibited reduced anxiety and improved executive functions.
Notably, only GSK-3β cKO mice showed impaired novel object recognition memory, indicating a role for GSK-3β in
memory processing. Overall, these findings uncover distinct contributions of  GSK-3α and GSK-3β to synaptic plasticity,
subcellular signaling, and behaviour. The paralog-specific roles of  GSK-3 provide a nuanced framework for targeting
these kinases in brain disorders with greater precision.

ORAL PRESENTATION ABSTRACTS
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O1-5: Contributions of Local Protein Synthesis to the Membrane Abundance of P/Q-
Type Calcium Channels at a Central Synapse
Christopher Yat Yan Chan, Lu-Yang Wang
 
Protein synthesis plays a crucial role in neuronal development and maturation. To investigate whether and how
protein synthesis regulates neuronal activity, particularly the regulation of  Ca²⁺ entry into neurons, we employed a
combination of  immunohistochemistry and electrophysiology to analyze the current mediated by voltage-gated
calcium channels (VGCCs) at the calyx of  Held-MNTB synapse in the mouse auditory brainstem. Puromycin labeling
revealed active protein translation, with newly synthesized proteins enriched along the edge of  the postsynaptic cell.
Electrophysiological recordings showed that younger principal MNTB neurons (P8-12) had a higher proportion of
P/Q-type VGCCs than older ones (P17-21). When brain slices were incubated with cycloheximide, a eukaryotic
protein synthesis inhibitor, a selective decrease in Ca2+ currents mediated by P/Q-type VGCCs was observed in
postsynaptic cells of  both age groups, suggesting constitutionally active protein translation is required for maintaining
the setpoint of  P/Q-type abundance on postsynaptic membrane and Ca²⁺ homeostasis. Transient application of  the
mGluR1/5 agonist DHPG (10 min) on brain slices, followed by fixation after 3 hours, disrupted the correlation between
presynaptic (calyceal) and postsynaptic P/Q-type VGCC abundance observed in control slices. Electrophysiological
data further confirmed that transient DHPG exposure did not affect the number of  P/Q-type VGCCs on the principal
cell membrane. These findings suggest that the distribution of  P/Q-type VGCCs in pre- and postsynaptic domains is
differentially regulated by mGluR-dependent signaling pathway known to activate protein synthesis. These findings
implicate P/Q-type VGCCs are constitutionally regulated by protein synthesis in postsynaptic loci and potentially
contribute to developmental plasticity of  central synapses.
 

O2-1: Mechanism of RAC1 in Contributing to Ltp and Social Memory Impairments in
Alzheimer’s Disease
Haorui Zhang, Haiwang Zhang, Dongju Lee, Yiyang Lv, Zhengping Jia
 
Alzheimer's disease (AD) is a neurodegenerative disorder characterized by memory loss, including social memory
deficits. This memory impairment is believed to result from synaptic dysfunction caused by amyloid-beta (Aβ)
accumulation. Long-term potentiation (LTP), a fundamental mechanism of  synaptic plasticity, is widely reported to be
impaired in AD, but how Aβ leads to synaptic dysfunction and memory loss remains unclear. Rac1, a Rho family small
GTPase, regulates actin cytoskeleton dynamics and plays a crucial role in LTP and memory formation. Here, we
demonstrate that aberrant Rac1 hyperactivation in the hippocampus of  APP/PS1 mice impairs LTP and social
memory, which can be rescued by overexpressing a dominant-negative Rac1 mutant. Whole-cell patch-clamp
recordings further revealed reduced AMPA receptor (AMPAR) currents in hippocampal neurons, which were restored
upon Rac1 inhibition, suggesting Rac1-mediated AMPAR dysfunction as a key mechanism underlying LTP deficits. To
identify dysregulated upstream regulators of  Rac1 in AD, we engineered a Rac1–biotin ligase fusion protein and
performed mass spectrometry-based interactome screening in the APP/PS1 mouse hippocampus. This approach
revealed several novel Rac1 regulators that may contribute to its hyperactivation in AD. Overall, our findings provide
new mechanistic insights into Rac1-mediated synaptic dysfunction in AD and highlight Rac1 as a potential therapeutic
target for mitigating memory impairments.
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O2-2: Targeting NINJ1 to Prevent Tumor Lysis Syndrome
Febby Pandya, Allen Volchuk, Benjamin Steinberg, Neil Goldenberg
 
Tumor Lysis Syndrome (TLS) is a major metabolic complication of  cytotoxic chemotherapy that arises from cytolysis of
dead tumor cells. Following rupture, metabolites are released into circulation, resulting in renal impairment, cardiac
arrhythmias and seizures.2 Currently, definitive treatments are lacking for patients at risk of  developing TLS.2 Recent
work from our lab and others has shown that ninjurin1 (NINJ1) is a necessary initiator of  plasma membrane rupture
(PMR) and is suspected to act as a terminal ‘control switch’ for various lytic cell death pathways.3,Additionally, multiple
studies have shown that the loss of  NINJ1, through either genetic knockout4 or inhibitory agents such as glycine5,
reliably protects cells against PMR.
The objective of  this project is to identify whether NINJ1 can act as a therapeutic target for TLS prevention without
compromising the effectiveness of  cancer treatments themselves. We hypothesize that the loss of  NINJ1 activity will
prevent PMR following cytotoxic chemotherapy without altering rates of  cell death.
Using both genetic and pharmacological strategies to silence NINJ1, clinically relevant human leukemia and lymphoma
cell lines were treated with relevant chemotherapeutics. Our current data suggest that PMR can be ameliorated up to
50% in the presence of  glycine (50mM) or through our genetic knockouts. Furthermore, cell death remains unaffected
by NINJ1 inhibition, as indicated by unchanged TUNEL and MTT assays, as well as levels of  cleaved caspase 3.
Overall, our in vitro observations indicate that NINJ1 inhibition can reduce PMR without preventing cell death. Future in
vivo experiments will aim to identify NINJ1 inhibition as a targeted strategy for preventing TLS.

O2-3: Analysis of Lipid Cargo in Small Extracellular Vesicles From Preeclamptic and
Small for Gestational Age Pregnancies 
Sachin Matadeen, Martin Post, Isabella Caniggia
 
Background: Preeclampsia (PE) and/or intrauterine growth restriction (IUGR) have a 10 to 15% global prevalence, and
have high maternal and fetal mortality and morbidity rates. Emerging evidence indicates that maternal circulating small
extracellular vesicles of  placenta origin (p-sEVs) and their cargo are culprits of  the systemic effects. Notably,
polyunsaturated fatty acids (PUFAs) are substrates in a cell death pathway known as ferroptosis, which we found to
occur in placentae from PE and IUGR. We hypothesize that circulating p-sEVs from disease conditions will contain
more maladaptive PUFAs and their precursors.
Methods: Untargeted lipidomics data was obtained through liquid chromatography and tandem mass spectrometry of
p-sEVs isolated from maternal plasma samples belonging to the Ontario Birth Study (OBS), and the Research Centre
for Women’s and Infants’ Health BioBank. The concentrations of  900 lipid species were obtained, and data analysis
was performed by way of: fold change, and orthogonal-partial least squares discriminant analysis (O-PLSDA).
Results: We demonstrated significantly increased polyunsaturated lipid species in placental sEVs from PE and IUGR
pregnancies compared to controls. These species were able to separate these conditions from the control cases using
an O-PLSDA. Finally, through a heatmap, we were able to visualize possible unique polyunsaturated lipid signatures of
PE and IUGR pregnancies compared to controls. 
Conclusions: Our study shows multiple polyunsaturated lipid species that are upregulated in placental sEVs from
pregnancy disorders compared to control pregnancies. Identified unique signatures for PE and SGA seen through the
heatmap has implications for differential diagnostic potential. 
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O2-4: Homeostasis Regulation of Intrinsic Excitability Is Asymmetrically
Compromised in Rett Syndrome
Ankit Roy, Wei Wei, James Ellis, Steve Prescott

Homeostatic mechanisms allow neural circuits to maintain average firing rates close to a set point over long timescales
despite disruptive perturbations. These mechanisms primarily involve adjusting synaptic strength (synaptic scaling) or
intrinsic excitability, by modulating density of  synaptic receptors or ion channels, respectively. However, such
mechanisms might be disrupted in neurodevelopmental disorders (NDDs). Experimentally, neurons are subjected to
perturbations that reduce firing rate, which trigger a compensatory increase in synaptic strength and/or excitability, or
to perturbations that increase firing rate, which trigger opposite compensatory changes. This suggests that
homeostatic mechanisms are bidirectional in nature. Although failure of  synaptic scaling is extensively studied in
various NDDs, some factors remain elusive like: (i) if  excitability regulation is disrupted, (ii) if  similar disruptions occur
in human neurons, and (iii) if  compensatory mechanisms are affected asymmetrically. We address all three questions
by testing bidirectionality of  synaptic scaling and excitability regulation in human iPSC-derived neurons containing a
large deletion in the MeCP2 gene (a leading cause of  Rett syndrome) and in isogenic control neurons. Our results
suggest that homeostatic regulation of  synaptic scaling is completely compromised whereas intrinsic plasticity is
asymmetrically compromised in human neurons with MeCP2 deletion. We further checked whether chronic
perturbations lead to differentially expressed genes (DEGs) within different treatment group. We found that although
there were significant number of  DEGs between the two genotypes but within each genotype different treatment
groups had negligible number of  DEGs. This suggests that homeostatic changes are not regulated by transcriptional
mechanisms. 

O2-5: Role of Arcuate GLP-1R Neurons in Energy and Glucose Homeostasis
Ishnoor Singh, Jia Nuo Feng, Natalie Fang, Le Wang, Kacey Prentice, Zhiping Pang, Michael Wheeler
 
Background: The central nervous system (CNS) regulates metabolism, with glucagon-like peptide 1 (GLP-1) playing a
crucial role in energy and glucose homeostasis. GLP-1 is produced by nucleus tractus solitarius (NTS) neurons and
modulates feeding behavior. However, the mechanisms underlying its effects on glucose regulation remain unclear. The
arcuate nucleus (ARC), a key hypothalamic region, receives GLP-1 projections and expresses GLP-1 receptors (GLP-
1R), suggesting a potential role in metabolic control.
Objectives: This study investigated the effects of  acute activation and inhibition of  ARC GLP-1R neurons on feeding
behavior and glucose homeostasis.
Methods: Using a chemogenetic approach, Cre-dependent AAVs encoding excitatory (hM3Dq) or inhibitory (hM4Di)
DREADDs were injected into the ARC of  GLP-1R-Cre mice. Neuronal activation or inhibition was induced via
clozapine-N-oxide (CNO), followed by assessments of  food intake, glucose tolerance, and insulin secretion.
Results: Activation of  ARC GLP-1R neurons suppressed food intake, while inhibition increased feeding, supporting
their anorexigenic role. Inhibition also impaired glucose tolerance and insulin signaling, whereas activation enhanced
insulin secretion without altering blood glucose levels.
Conclusions: ARC GLP-1R neurons regulate both appetite and glucose homeostasis, influencing pancreatic function.
While acute activation enhances insulin secretion, chronic activation may offer metabolic benefits. Future studies will
explore the long-term impact of  central GLP-1 signaling on pancreatic function and energy balance.
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O3-1: Glucocorticoid Modifies Drug Transporter Function in Human Fetal Brain
Endothelial Cells
Nikola Ivanovski, Phetcharawan Lye, Enrrico Bloise, Stephen G. Matthews

BACKGROUND: The human brain undergoes rapid development during gestation. The blood-brain barrier (BBB)
protects the developing brain from xenobiotics, including pharmaceutical drugs. P-glycoprotein (P-gp; ABCB1) and
breast cancer resistance protein (BCRP; ABCG2) are the two most prominent drug transporters at the fetal BBB.
Synthetic glucocorticoid (sGC) is clinically administered when preterm labour is imminent (~11% of  pregnancies
worldwide). Our group demonstrated that sGC alters drug transporter function in guinea pig fetal BBB, but effects on
human fetal BBB have not been explored. We hypothesise that exposure to sGC modulates the function of  P-gp and
BCRP in the human fetal BBB. 
METHODS: Primary human fetal brain endothelial cells (hfBECs), isolated at mid-gestation (~18 weeks; N=6) (REB 18-
0057-E), were treated with the sGC dexamethasone (DEX) at 10-9M-10-7M or with vehicle (VEH). Transporter function
was assessed after 4h, 24h, and 48h using P-gp- and BCRP-specific fluorescent substrates Calcein-AM and Ce6,
respectively.
RESULTS: P-gp function in hfBECs was increased by 10-9M (P<0.02) and 10-8M (P<0.02) DEX after 24h, and 10-9M
(P<0.01) DEX after 48h, compared to VEH; 10-7M DEX decreased P-gp function (P<0.03) after 48h. BCRP function
was increased by 10-8M (P<0.04) DEX after 24h compared to VEH. 
SIGNIFICANCE: This is the first study to investigate the effects of  sGC on P-gp and BCRP function in an in-vitro model
of  the human fetal BBB. We conclude that sGC exposure has important consequences for neuroprotection at the
developing human BBB. This research may lead to novel strategies for encouraging neuroprotection in vulnerable
premature infants.

O3-2: Lipopolysaccharide Effects on the Mouse Brain - A Model of Acute
Neuroinflammation
Eric Kim
 
Lipopolysaccharide (LPS) is a cell wall component of  Gram-negative bacteria that acts as an antigen and is commonly
used in medical research as a model of  systemically induced neuroinflammation. Multiple brain cell and fluid-balance
effects of  LPS have been described, occurring due to peripheral immune cell activation, the influx of  fluid into the brain
parenchyma, and increased cerebrospinal fluid (CSF) production. These could alter the volumetric macrostructure and
cellular microstructure of  the brain, assessable with magnetic resonance imaging (MRI). Additionally, some of  the
described effects exhibit sex differences. Here, we employed an established mouse model of  LPS-induced acute
neuroinflammation (4 daily intraperitoneal injections of  LPS) and performed multimodal in-vivo and ex-vivo brain MRIs
in adult male and female mice. The results demonstrated that (i) LPS increased volumes of  white matter and
subcortical regions in in-vivo imaging of  LPS-injected female mice in an increasing ventral-to-dorsal trend, (ii)
eliminated volumetric differences were observed between fluid-drained brains of  LPS- and saline-injected mice ex-vivo,
and (iii) reduced brain microstructural parameter in gray matter. These suggest interstitial edema due to the outflow of
CSF from ventricles into brain parenchyma in females and microstructural alterations suggestive of  reduced dendritic
arbour in both sexes. These new findings enhance our understanding of  systemically induced neuroinflammation and
how it can be applied to human conditions resembling this pathophysiology.
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O3-3: The Healthcare Burden of Pediatric Cough and Its Associations With
Preschool Asthma – Findings From the Child Cohort Study
Tabina A. Ahmed, Myrtha E. Reyna, Maria Medeleanu, Mohammad Kaviul Anam Khan, Marija Pajdakovska, Martin
Post, Indra Narang, Piush Mandhane, Elinor Simons, Theo Moraes, Padmaja Subbarao
 
Asthma is the most common chronic airway disease in preschool-aged children, contributing to high healthcare burden
through unplanned visits, medication use, and reduced quality of  life. While cough is a clinically relevant asthma
symptom, prediction tools prioritize wheeze, and the burden of  cough remains unclear. This study examines
associations between cough features, asthma, and general healthcare burden in Canadian preschool-aged children
with/without wheeze using data from the CHILD Study, a prospective, general-population, birth cohort. Parent-reported
and clinical questionnaires captured cough duration, severity, and frequency, wheeze, unscheduled doctor visits
(UDVs), hospital visits (HVs), and use of  bronchodilators (BD), inhaled corticosteroids (ICS), and oral corticosteroids
(OCS) from infancy (0-12 months) to preschool-age (>12 months-5 years). Longitudinal associations were analyzed
using generalized estimating equations, adjusting for breastfeeding duration, sex, smoke exposure, maternal asthma,
study site, ethnicity, household income and preschool asthma diagnosis. Among 3,042 infants, 10.6% had cough
without cold, and 24.2% had wheeze; among 2,822 preschoolers, 10.2% had cough, and 24.9% had wheeze. In
infancy, cough was associated with increased UDVs, HVs, and OCS use, though wheeze showed stronger
associations with UDVs, HVs, ICS, and BD use. Infants with cough ≥4 days had 74% higher odds of  UDVs, and
moderate-severe cough doubled the risk of  UDVs, HVs, and OCS use. Among preschoolers, cough independently
increased the odds of  UDVs, HVs, ICS, and BD use. Cough without cold, excluding wheeze, carries a high healthcare
burden from infancy through preschool-age, warranting reconsideration of  treatment strategies for cough ≥4 days or
moderate-severe cough.

O3-4: Investigating the Action of SGLT2 Inhibitors on Various Processes of
Metabolic Dysfunction-Associated Steatotic Liver Disease
Sophie Nie, Li Xie, Liujun Chen, Timothy Jackson, Allan Okrainec, Johane P Allard, Katherine JP Schwenger, Herbert
Gaisano
 
Metabolic dysfunction-associated steatotic liver disease (MASLD), characterized by excessive lipid accumulation in the
liver, is commonly associated with obesity, type 2 diabetes (T2D), and metabolic syndrome. The complexity of  MASLD
pathogenesis involves multiple disease processes; beginning with simple steatosis and metabolic dysfunction-
associated steatohepatitis (MASH) causing inflammation and mitochondrial damage, leading to fibrosis and ultimately
cirrhosis and cancer. The heterogeneity of  MASLD pathogenesis and inability to assess each process independently
in human livers present a challenge in developing targeted therapies. Sodium-glucose co-transporter 2 inhibitor
(SGLT2i)s, which block renal tubular absorption of  glucose, are commonly used for T2D treatment. SGLT2is also
improved MASLD, including liver steatosis and fibrosis, attributed to the better glycemic control and some weight loss
rather than by direct effects on the liver. Rodent models suggest that SGLT2is may exert therapeutic effects
independent of  SGLT2 receptor activity, however, these effects on human MASLD remain unclear. This study aims to
investigate the direct effects of  SGLT2i ipragliflozin on MASLD processes using precision-cut liver slices (PCLS) from
C57BL/6J mice and liver samples obtained from consented obese patients (BMI > 35 kg/m2) undergoing bariatric
surgery. PCLS were cultured and treated with ipragliflozin [40 μM] for independent assays on de novo lipogenesis,
mitochondrial dysfunction, and fibrogenesis. Preliminary findings suggest that ipragliflozin reduces lipid accumulation,
promotes mitochondrial biogenesis, and ameliorates fibrosis. The mechanistic actions of  SGLT2is on human MASLD
continue to be examined with SGLT2-selective empagliflozin and non-selective canagliflozin. This study provides
critical insights to the direct effects of  SGLT2is on MASLD pathogenesis.
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O3-5: Unravelling Iron and Oxygen Control of Extravillous Trophoblast
Differentiation During Early Placental Development
Ruizhe Liu, Isabella Caniggia
 
INTRODUCTION: Successful pregnancy depends on proper extravillous trophoblast (EVT) differentiation, migration,
and invasion into maternal spiral arteries. This process is regulated by a rise in placental oxygen from 2–3% at 5–
8weeks to 8% at 10–13weeks of  gestation. Iron, essential for fetal development and placental function, helps
orchestrate this oxygen gradient. Iron homeostasis relies on glutathione peroxidase 4 (GPx4), an antioxidant enzyme
that prevents iron-induced lipid peroxidation and mitigates oxidative stress. However, the precise role of  iron and
GPx4 in EVT differentiation remains unclear. 

HYPOTHESIS: GPx4 regulates EVT function in an iron/oxygen-dependent manner during placentation.

METHODS: Iron, GPx4, and lipid peroxidation were compared in 5–8 and 10–13-week human placentae using
Western blotting(WB), immunofluorescence(IF), and colorimetric assays (n=12/group). To examine iron/oxygen
regulation of  GPx4, EVT differentiation was initiated under iron supplementation (3,10,50μM) with/without increased
oxygen (2%–8%) using trophoblast organoids. Changes in GPx4, lipid peroxidation, EVT markers, migration, and
invasion were assessed using these methods and 3D invasion assays.

RESULTS: Iron assays showed higher iron levels in 10–13-week placentae than in 5–8-week placentae, mirroring
the placental oxygen gradient. WB and IF indicated increased GPx4 in placental EVT columns. EVT organoid
differentiation revealed that 8%O₂ and low-dose iron(3μM) upregulated GPx4, while high-dose iron (10,50μM) and
2%O₂ suppressed it. GPx4 attenuation correlated with reduced EVT markers, migration, invasion, and increased lipid
peroxidation.

CONCLUSION: Excess iron and hypoxia suppress GPx4, impairing EVT function. This study underscores the critical
role of  iron/oxygen in regulating antioxidants during early placental development.
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P1-2: IGF1 signaling regulates neuropeptide expression in hypothalamic neurons
under physiological and pathological conditions 
Wenyuan He

Insulin-like growth factor 1 (IGF1) plays a critical role in metabolism and aging, but its role in the brain remains
unclear. This study examined whether hypothalamic neurons respond to IGF1 and how its actions are modulated. RT-
qPCR and single cell RNA sequencing indicated that Igf1r mRNA is expressed in NPY/AgRP neurons but has higher
expression in POMC neurons. IGF1 binding proteins Igfbp3 and Igfbp5 were significantly expressed, whereby Igfbp5
levels were modulated by fasting, nutrient availability, and circadian rhythms, implying that IGF1 signaling can be
controlled by multiple mechanisms. In mouse and human models, IGF1 regulated Agrp, Npy, Pomc, Cartpt, Spx, Gal,
and Fam237b expression, producing an overall anorexigenic profile. Hyperinsulinemia induced IGF1 resistance,
accompanied by reduced IGF1R protein, as well as Igf1r and Irs2 mRNA expression via over-activation of PI3K-
FOXO1 signaling. Thus, hypothalamic neurons respond to IGF1 under physiological conditions, and hyperinsulinemia
is novel mechanism that drives cellular IGF1 resistance.

P1-1: Mechanisms by which glucocorticoids modify miRNA levels in sperm
Maya Cameron, Christopher Casciaro, Alisa Kostaki, Stephen Matthews

Background: Synthetic glucocorticoids (sGCs), such as dexamethasone, are widely prescribed for their anti-
inflammatory effects. However, our lab has determined that males exposed to dexamethasone showed modified
miRNA levels in sperm, which may be linked to negative developmental outcomes in offspring. Key targets for
glucocorticoids are epididymal epithelial cells (EECs), which secrete exosomes (called epididymosomes) containing
altered miRNA that interact with sperm. However, the mechanisms by which glucocorticoids alter EEC function and
miRNA levels are not known. I hypothesize that glucocorticoids signal through the glucocorticoid receptor (GR),
pregnane X receptor (PXR) and the mineralocorticoid receptor (MR) to regulate EEC function and miRNA production. 
 
Methods: Primary EEC cultures from male guinea pigs will be treated with cortisol or dexamethasone. GR, MR, PXR,
and glucocorticoid responsive gene mRNA levels, as well as candidate miRNA, will be quantified with qRT-PCR.
Specific GR, PXR and MR antagonists will be used to investigate receptor-specific roles in miRNA regulation. 
 
Results: It is expected that glucocorticoid treatment will alter EEC miRNA levels, and that receptor antagonism will
result in a modified miRNA profile compared to control cells. Preliminary data found higher mRNA levels of  the
enzyme 11β-hydroxysteroid dehydrogenase 2 (11-βHSD2) in cauda EECs than caput, potentially contributing to
regional differences in GC response. 
 
Discussion: This study provides novel insights into how glucocorticoid exposure influences sperm miRNA profiles via
EECs, which contributes to our understanding of  the mechanism behind paternal transgenerational transmission of
acquired traits. This knowledge may contribute towards prevention of  adverse offspring outcomes associated with
glucocorticoid exposure.
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P1-3: Interaction of plasticity paradigm and social isolation in mouse prefrontal
cortex
Angela Zolis

Theta burst paradigms are increasingly applied to prefrontal cortex (PFC) in mood disorder treatments. These
protocols originated in hippocampal preclinical research, where it reliably induces robust long-term potentiation
(LTP). However, theta burst stimulation results in lower amplitude outcomes in the PFC and may benefit from
paradigm refinement. Here, we developed a wide-field calcium imaging approach to observe and refine plasticity
experiments in prefrontal cortical brain slices from male and female Thy1-GCaMP6f mice. This approach offers a
novel window into the spatial spread of  potentiation. In these experiments, we conduct real-time monitoring of
calcium dynamics before, during, and after plasticity induction protocols, including low-frequency test pulses and
theta burst stimulation aimed at eliciting LTP. By capturing both the magnitude and a spatial map of  potentiation, our
approach elucidates PFC plasticity dynamics. We use this method to contrast a typical theta burst paradigm used in
patients with a reduced stimuli spaced paradigm. Interleaving gaps between theta burst episodes has been shown to
boost LTP in other brain regions. We pursue these experiments in group-housed mice and prolonged social isolation
stress littermate controls. Both clinical and spaced paradigms elicit LTP of  modest amplitude in PFC brain slices, but
only the spaced theta burst protocol yields consistent area-based LTP in slices from socially isolated mice. This
research indicates that a spaced approach with relatively few stimulation episodes may be effective in the prefrontal
cortex.

P1-4: Investigating the function of microglia, a non-neuronal cell type, in memory
formation
X Chen, S Srinivasan, J Wo, Y Liu, P Frankland

Beyond their canonical role as the brain’s resident immune cells, microglia are also known to actively interact with
neurons and remodel synaptic connections in the healthy brain. However, whether these interactions and remodeling
can influence cognitive functions such as memory and learning remains unclear. Here, we propose that microglia
play a crucial role in regulating memory formation by modulating the activity of  memory cells (i.e., engrams). Using
contextual fear conditioning as the behavioral paradigm to study fear memory in mice, we found that microglia
depletion at training impaired memory recall, indicating that microglia are important for memory formation. Engram-
labeling techniques further revealed that, under microglia depletion, cells encoding the memory became less active
when memory was recalled, suggesting that the cellular basis of  memory formation is disrupted. Additionally, 1-
photon in vivo calcium imaging across multiple time points showed that microglia depletion disrupted the reactivation
of  engram neurons during the consolidation phase and, by assessing functional connectivity, impaired the
strengthening of  their connections after training, indicating the potential function of  microglia in promoting memory
consolidation via synaptic connections. These results highlight a novel function of  microglia in shaping memory
formation through modulating learning-induced neuronal activation and synaptic connection.
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P1-5: Exploring the role of NDPK in adipocyte differentiation and lipogenesis
Jane Lee
 
Nucleoside Diphosphate Kinases (NDPKs) are a ubiquitously expressed family of  histidine kinases that also function
to regulate key energy intermediates by facilitating the conversion of  ATP+GDPßàADP+GTP. As obesity is the
greatest risk factor for T2D, and Fabkin component/NDPK binding partner FABP4 is an adipocyte-secreted factor, this
research aims to study the regulatory function of  NDPK in adipocyte development and lipid metabolism. We
hypothesize that NDPK has a key role in the regulation of  adipogenesis and activation of  NDPK will potentiate lipid
storage by adipocytes, promoting insulin sensitivity.
The 3T3-L1 mouse embryonic fibroblast cell line was differentiated into adipocytes following an established
differentiation protocol. 3T3-L1 cells were treated with DMSO (vehicle control) and Small molecule NDPK activator
(NMac1) throughout differentiation (d0-d10). Total pHis levels and adipogenesis, lipogenesis, and lipolysis marker
expression were evaluated using Western blot and qPCR at d0, d4, and d10 of  differentiation. 
By d4 of  differentiation, NMac1-treated adipocytes showed increased expression of  markers of  lipogenesis and
adipogenesis, and increased lipid droplet formation, comparable to d8 differentiated vehicle-treated cells, indicating
the metabolic state associated with NDPK activation is storage-focused. 
NDPK activation and enhanced pHis suppresses lipid breakdown while promoting lipid synthesis and storage by early
activation of  differentiation in pre-adipocytes. This regulatory pattern may be adaptive in contexts of  nutrient excess,
promoting the appropriate storage of  excess nutrients in adipose depots as opposed to ectopic sites associated with
insulin resistance and metabolic dysfunction. Thus small molecule NDPK activator NMac1 may represent a
therapeutic target for the treatment of  T2D.

P1-6: Auditory Spatial Attention in Cochlear Implant Users: Relation to Neural
Correlates of Speech Perception and Quality of Life
Garene Matossian, Andrew Dimitrijevic, Claude Alain

Cochlear implants (CIs) have transformed the lives of  ~700,000 individuals with sensorineural hearing loss (SNHL).
While speech perception and quality of  life (QoL) generally improve post-implantation, there is substantial variability,
due in part to testing environment and attention. Traditional speech perception tests in quiet settings may not reflect
real-world auditory challenges. Further, attention is not considered; attention, particularly in noisy environments, plays
a crucial role in speech perception. This study examines auditory spatial attention and speech perception in CI users,
assessing their correlation with QoL and listening effort using speech neural tracking.

Nineteen CI users and twenty age-matched normal-hearing (NH) controls completed two tasks: a speech recognition
threshold (SRT) test and an EEG task measuring temporal response functions (TRFs). Participants attended to a
target speaker at 0° azimuth while ignoring distractors at ±45° or ±90°, presented in either the same (SV) or a
different (DV) voice.
SRT results revealed that NH participants benefited more from DV distractors than CI users. EEG analyses showed
that at N1, attention effects were stronger for DV than SV conditions, with no group differences. At P2, CI users
exhibited attentional modulation in the easiest condition (DV90), while NH participants showed effects in more
challenging conditions (SV90, DV45).

SSQ and CIQOL-10 scores correlated with SRT and TRF measures at SV45, but previous speech perception scores
did not. These findings suggest that attention influences real-world listening effort. Future research should refine
predictive models using SRT and EEG results to enhance speech perception and QoL in CI users.
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P1-7: Recellularizing the vasculature of decellularized mouse kidneys using human
stem cells
Anupama Bhadwal, Jorge Castillo-Prado, Ian Rogers

Chronic kidney disease affects 10% of  the global population, thus there exists a need for bioartificial kidneys to
serve as a faithful research model. This study is focused on specifically recreating a humanized vasculature within a
decellularized mouse kidney. My project assesses the ability of  the decellularized renal extracellular matrix (ECM) to
guide the adherence, differentiation, and growth of  human stem cells via site specific cues to generate a mature and
functional vasculature. Generating humanized kidney tissue holds promise for personalized 3D research models
using patient derived stem cells. Mouse kidney decellularization is achieved by perfusion with 0.05% sodium dodecyl
sulphate (SDS) at a low flow rate for 24 hours. The low concentration of  SDS and low flow rate result in effective cell
clearance while maintaining the ECM microarchitecture and glycosaminoglycan (GAG) levels. GAG retention is
crucial for recellularization given that they store site specific growth factors which will guide cell differentiation. For
recellularization human stem cells differentiated to mesoderm are introduced into the vasculature via the renal
artery. The kidneys are cultured in a bioreactor previously optimized for ex vivo kidney culture. Preliminary data
indicates cellular adhesion primarily within the cortical microvasculature. Cellular differentiation will be assessed
using immunohistochemistry and qPCR to detect for progenitor and mature endothelial cell markers (VEGFR2,
CD34, CD31, CD144). snRNA and spatial RNA sequencing will be used to analyze the variety of  endothelial
populations generated and their spatial patterning. Ac-LDL uptake and endothelial cell tube formation assays will be
used to assess cell function.

P1-8: Surgery increases α5GABA  receptor expression and dysregulates inhibitory
neurotransmission in mouse hippocampus

A

Howell Fang, Dian-Shi Wang, Connor T.A. Brenna, Beverley A. Orser

Persistent cognitive deficits following surgery are associated with poor long-term outcomes, however, their
underlying mechanisms remain poorly understood. We have previously shown that anesthesia alone increased the
expression and function of  α5 subunit-containing γ-aminobutyric acid type A receptors (α5GABAARs). Further, these
molecular changes were associated with cognitive deficits that were absent in Gabra5-/- mice and were prevented by
pharmacological inhibition of  α5GABAARs. However, the combined effects of  surgery with anesthesia on
α5GABAARs remain unknown. In this study, we investigated the effects of  surgery and anesthesia on the expression
and function of  α5GABAARs. Adult male C57BL/6 mice underwent laparotomy under sevoflurane anesthesia (2.5-
4%). Hippocampi were extracted 24- and 72 h after surgery for mRNA and protein quantification, respectively.
Further, coronal hippocampal slices were prepared 72 h after surgery and miniature inhibitory post-synaptic currents
(mIPSCs) were recorded from CA1 pyramidal neurons using whole-cell patch-clamp technique. Anesthesia and
surgery significantly increased the mRNA and protein expression of  α5GABAARs. Preliminary electrophysiological
data show a reduction in the frequency of  mIPSCs following surgery with no changes in amplitude, area, or kinetics.
Our findings indicate that anesthesia and surgery upregulate α5GABAARs in hippocampal neurons while decreasing
mIPSC frequency. These contradictory findings may result from compensatory internalization of  other GABAA
receptors, subcellular migration of  α5GABAARs, or presynaptic regulation of  GABA release. Given the prevalence
of  PNDs and the lack of  effective interventions, our findings highlight α5GABAARs as a promising molecular target.
Further investigations into underlying mechanisms may pave way for novel interventions to improve cognitive
outcomes post-surgery. 
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P1-9: Investigating the Safety and Mechanisms of Human Umbilical Cord
Mesenchymal Stromal Cells as a New Fertility Preservation Treatment in Breast
Cancer
Yue Ying Yao, Lianet Lopez, Andrée Gauthier-Fisher, Clifford Librach
 
Rationale: As breast cancer (BC) mortality declines, survivors at reproductive age are vulnerable to ovarian
dysfunction and infertility due to chemotherapy. Mitigating chemotherapy gonadotoxicity is a growing clinical need
unmet by current fertility preservation (FP) methods. Human umbilical cord perivascular cells (HUCPVCs) are
immune-privileged, immunomodulatory mesenchymal stromal cells that preserved ovarian reserves against
chemotherapeutics and reduced melanoma proliferation in rodents. HUCPVCs are a promising FP cell therapy for
BC patients, but their treatment safety is unclear.
Hypothesis: HUCPVCs will confer anti-tumor effects by modulating immune-related signaling pathways in BC cells
and tumour microenvironment (TME). 
Methodology: Three-dimensional organoids recapitulate patient tumors better than two-dimensional cell cultures.
Most organoids are epithelial-enriched and cannot account for TME’s involvement in tumor behaviour. 4T1 BC
assembloids – organoids with epithelial and stromal cells – will be established as a more representative model and
treated with HUCPVC conditioned media for 48-72 hours. 4T1 organoids and nonconditioned media are negative
controls. Assembloids and organoids are imaged daily to track physical growth. Their viability, proliferation, and
immune-related gene expression will be assessed at endpoint. HUCPVCs are also intravenously injected into
immunocompetent 4T1-tumour-bearing mice. Serum cytokine levels and tumor sizes are measured weekly for three
weeks post-treatment. Murine model findings will guide downstream testing on human patient-derived organoids and
xenografts.
Expected Results and Significance: We expect reduced tumor growth and immune-related gene expression changes
in treated BC models, which will ascertain HUCPVC treatment safety and is foundational for developing a new FP
cell therapy against chemotherapy gonadotoxicity for all cancer patients.

 
 
P1-10: Elucidating the novel anti-obesity mechanisms of a plant phytohormone
that regulates neuropeptide Y in hypothalamic neurons
Cindy X. Zhang, Calvin V. Lieu, Denise D. Belsham

Obesity is primarily caused by a positive energy balance where energy intake exceeds energy expenditure. This
balance is tightly regulated by the hypothalamus via its two major neuronal subpopulations: the orexigenic
neuropeptide Y (Npy)-expressing neurons and the anorexigenic pro-opiomelanocortin (Pomc)-expressing neurons.
Our lab recently discovered a phytohormone, ZAP-010, that induced weight loss and appetite suppression in obese
CD-1 mice while maintained on a 60% high-fat diet. In multiple murine- and human-derived hypothalamic neuronal
models, ZAP-010 exerts an anorexigenic tone by decreasing Npy and increasing Pomc. This study aimed to
elucidate the mammalian-specific mechanisms by which ZAP-010 promotes anorexigenic signaling in hypothalamic
neurons to cause weight loss in animals. RNA-sequencing was performed on the Npy-expressing mHypoE-46
neurons treated with 100µM ZAP-010 for 4 or 16 hours, and on the hypothalamii of  male CD-1 mice subjected to 2
or 4 weeks of  daily oral ZAP-010 feeding. GSEA and iLINCS perturbagen analysis revealed that ZAP-010
downregulates the EGFR/MAPK/ERK pathway in vitro and in vivo. RT-qPCR and western blot validation confirmed
that ZAP-010 decreased the expression of  endogenous EGFR ligands and signaling components in mHypoE-46
neurons and suppressed the phosphorylation of  ERK (Thr202/Tyr204) and JNK (Thr183/Tyr185). Pharmacological
inhibition of  ERK decreased Npy expression in mHypoE-46 neurons and prevented Npy downregulation when co-
treated with ZAP-010. ERK overexpression will be used to further confirm its role in ZAP-010 signaling. Overall, our
study delineated the mechanisms by which a plant phytohormone modulated key feeding neuropeptide expression in
hypothalamic neurons, providing insight into a novel, accessible obesity treatment. 
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P1-11: Contributions of the Medial Amygdala to Social Memory
Sofiya Zbaranska, Paul W. Frankland, Sheena A. Josselyn

Our ability to recognize and remember other individuals—known as social memory—is indispensable for everyday
interactions. Disruptions in social memory are implicated in several neuropsychiatric disorders, such as autism
spectrum disorder, schizophrenia or social anxiety. Generally, memories are thought to be stored in populations of
neurons active during memory encoding and retrieval, termed engrams. Neurons supporting social memory were
identified in the hippocampal regions CA2 and ventral CA1. However, little is known about how other brain regions are
involved in the social memory network. We propose the medial amygdala (MeA) as a candidate region essential for
social memory formation and retrieval. Our data show that disruption of  oxytocin signalling following training
abolishes both short- and long-term social memory in mice. This effect is accompanied by a reduction in cFos
expression (i.e., activity) in the MeA. Furthermore, we observed that the proportion of  cFos+ neurons in the MeA
positively scales with social memory performance tested one day after training. Next, we tagged the putative engram
ensemble supporting social memory in the MeA and found that the activity of  the tagged neurons might exhibit higher
selectivity to particular social subjects. Thus, we hypothesize that the MeA stores engrams supporting social
memories which are both necessary and sufficient to drive recognition of  familiar individuals.

P1-12: A plant hormone that suppresses appetite to cause weight loss in HFD-fed
mice.
Calvin V. Lieu, Cindy X. Zhang, Juliette Lee, Denise D. Belsham

Plant-derived compounds provide an enormous opportunity for therapeutic and drug development that has not been
fully exploited. In our lab’s search for compounds to alleviate the detrimental effects of  saturated fatty acids, we found
ZAP-010, a plant hormone commonly used in agriculture to enhance fruit development and commercial settings to
extend the life of  produce respectively. We evaluated the ability of  ZAP-010 to alleviate obesity, with its associated
metabolic disorders, and determined its potential cellular mechanisms. We report that oral feeding of  ZAP-010
resulted in up to 6% weight loss in HFD (60%)-fed obese male and female CD-1 mice (with a delta of  12% from the
control HFD-fed mice) and the addition of  a modest diet intervention (30% fat), can increased the weight loss up to
12%. In addition to reductions in body weight, the mice displayed improved metabolic parameters such as glucose
tolerance, fasting blood glucose, hyperinsulinemia, and hyperleptinemia. To investigate the mechanisms of  action of
ZAP-010, multiple murine- and human-derived hypothalamic neuronal models were utilized. We discovered that ZAP-
010 exposure altered the expression of  key feeding neuropeptides, increasing the expression of  the anorexigenic
neuropeptide, proopiomelanocortin (POMC), and decreasing the orexigenic neuropeptide Y (NPY), in hypothalamic
neurons. Further, gene and pathway analysis using RNA-seq and bioinformatics, established the involvement of  the
ERK and mTORC1 signal transduction pathways in the anorexigenic response. In summary, we uncovered a potential
new anti-obesity therapeutic ZAP-010, a plant-based natural appetite suppressant, that acts through mammalian-
specific mechanisms to reduce weight and improve metabolic function.
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P1-13: Investigating the role of Nucleoside Diphosphate Kinase (NDPK) in beta cell
function
Yihan Luo, Anthony Piro, Esther Siu, Kaylie Seo, and Kacey J. Prentice
 
Introduction: Insulin secretion is regulated by intracellular nucleosides (ATP, ADP, GTP, GDP), which influence K+ATP
channel closure and membrane depolarization during glucose-stimulated insulin secretion. These nucleosides also
regulate G-proteins in incretin signaling and signal back through beta cell purinergic receptors to modulate function
and survival. Thus, proteins controlling nucleoside balance in beta cells may be therapeutic targets for diabetes.
 
Rationale and Hypothesis: NDPK-A and B are ubiquitously expressed histidine and nucleoside kinases catalyzing the
conversion of  GDP+ATP<->ADP+GTP. We recently demonstrated that antibody targeting of  extracellular NDPK
prevents Type 1 Diabetes (T1D) in non-obese diabetic mice. However, the intracellular roles of  NDPKs in beta cell
remain unknown. We hypothesize that modulation of  intracellular NDPKs influences beta cell function and survival
providing insight into new diabetes therapies.
 
Results: Acute siRNA-mediated knockdown of  NDPK-A and -B was confirmed in INS1 beta cells by qPCR. We
observed decreased glucose- and incretin-stimulated insulin secretion. Conversely, activation of  NDPK kinase activity
with small molecule (±)-trans-3-(3,4-dimethoxyphenyl)-4-[(E)-3,4-dimethoxystyryl]cyclohex-1- ene (NMac1)
augmented insulin secretion in a dose- and time-dependent manner in both INS1 cells and primary mouse islets, all
independently of  changes in insulin expression or viability. Mechanistically, activation of  NDPK is associated with
glucose-dependent G-protein activation, increased cAMP concentration, and higher PKA activity without insulting the
cells with ER or mitochondrial stresses. 
 
Conclusion: Modulation of  intracellular NDPK activity impacts glucose- and incretin- stimulated insulin secretion
without compromising beta cell survival. We are also modulating NDPK activity in vivo with mouse models to further
demonstrate its potential in preventing T1D. 

 
 
P1-14: Differences in miRNA Expression and Response in Hypothalamic Kisspeptin
Arcuate and Rostral Periventricular Models
Olivia Ruffolo and Denise Belsham

Infertility affects 1 in 6 individuals globally, causing complications with conception as well as significant financial and
psychological distress. Kisspeptin plays a crucial role in reproduction by regulating the secretion of  gonadotropin
hormone-releasing hormone (GnRH). There are two populations of  kisspeptin neurons in the hypothalamus: the
arcuate (KissARC) nucleus, which governs the pulsatile release of  GnRH, and the rostral periventricular (KissRP3V)
nucleus, which regulates the preovulatory surge of  GnRH. They respond differentially to estrogen, a vital hormone in
female reproduction, with KissARC neurons downregulating kisspeptin and KissR3PV neurons upregulating
kisspeptin. Additionally, microRNAs (miRNAs), non-coding RNAs that regulate gene expression, are essential to these
populations as genetic deletion of  Dicer, an enzyme needed for their production, results in infertility in female mice.
We hypothesize that miRNAs that target estrogen receptors are differentially regulated upon estrogen treatment in
Kiss neurons. Using bioinformatics tools, we generated a list of  miRNA candidates that may target the three estrogen
receptors. We then screened our kisspeptin cell lines, mHypoA-55 (ARC) and mHypoA-50 (RP3V), for these miRNAs
to determine basal levels. We found a 2-fold difference in miR-181a-5p and miR-22-3p and a 4-fold difference in miR-
26a-5p and miR-30b-3p between the two cell lines. We transfected the cells with a miR-26a-5p mimic and found that it
regulated estrogen receptors differentially between the two nuclei and downregulated its predicted target, Erα, in both
cell lines. These results provide further insight into miRNA regulation of  estrogen receptors in the hypothalamus and
will potentially uncover mechanisms underlying subfertility and infertility.
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P1-15: CD47’s regulation of memory processes
Jiaoyang Wo, Yunlong Liu, Xiaoyu Chen, Sheena A. Josselyn, Paul W. Frankland

Microglia regulate synaptic connections through synaptic pruning, either eliminating or protecting synapses based on
neuronal expression of  “Eat Me” or “Don’t Eat Me” signals. While “Eat Me” signals are known to promote memory
forgetting by promoting synapse removal, the role of  “Don’t Eat Me” signals, which protect synapses, remains largely
unexplored. This study focuses on one such signal, CD47. By using engram tagging and behavioral analysis, we find
that CD47 regulates memory persistence and precision. CD47 overexpression in engram cells promotes memory
persistence by slowing fear memory extinction while reducing memory precision by generalizing context-specific fear
to a novel context. At the cellular level, CD47 enhances engram synaptic connectivity by increasing spine density,
increases engram reactivity by facilitating engram cell activity during memory recall, and increases neuronal
excitability by allocating CD47 overexpression neurons to become part of  an engram supporting fear memory. This
research uncovers how CD47 influences cognitive function and could lead to new understandings of  microglia’s
contribution to memory and cognitive functions.
 

P1-16: Linking variants in beta-tubulin genes to brain development
Sydney Steiman, Antonio Mollica, Evgueni A. Ivakine
 
Genetic neurodevelopmental diseases constitute a diverse array of  rare disorders resulting from mutations in genes
crucial for normal brain development. Tubulinopathies and neurodevelopmental ciliopathies are two prominent
neurodevelopment diseases characterized by structural brain malformations. Tubulinopathies stem from dominant
missense mutations in alpha or beta-tubulin genes and are a complex group of  diseases due to mutations occurring
across various genetic domains impacting the microtubule landscape and cytoskeleton. Neurodevelopmental
ciliopathies, affecting primary cilium formation and function, are often recessive and are caused by over 40 associated
genes documented. Through whole genome sequencing, we identified a novel de novo heterozygous missense
mutation in the Tubulin Beta Class I (TUBB) gene in a patient displaying features of  both Joubert syndrome and
tubulinopathy. Our cell model of  this mutation in exon 4 of  TUBB exhibited phenotypes characteristic of  both
tubulinopathies and neurodevelopmental ciliopathies. Additionally, preliminary findings using gain-of-function assays
with overexpression vectors with other variants in TUBB showed impaired ciliation. To date, there has been no well
documented association between variants in tubulin genes and neurodevelopmental ciliopathies resulting in the
opportunity for the development of  novel disease restoration strategies. This study aims to elucidate the interaction
between ciliogenesis in tubulinopathies and explore potential therapeutic avenues and diagnostic strategies for both
diseases. 
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P2-18: SNAP-23 mediated vesicular trafficking in oligodendrocytes is necessary to
maintain adult myelin integrity
CH Chow, M Huang, A Regmi, OL Rojas, and S Sugita

Adult myelin is dynamic and requires continuous support from oligodendrocytes. Inability to sustain myelin health
results in demyelination, evident in multiple sclerosis and neurodegenerative diseases. However, the molecular
mechanism by which oligodendrocytes recycle and replenish materials to the myelin sheath remains unclear. Here,
we hypothesize that SNARE-dependent vesicular trafficking is critical for myelin turnover. We conditionally removed
SNAP-23, one of  the target SNAREs, in mature oligodendrocytes in adult mice to study the consequences of
blocking materials transport in myelination. Induction of  SNAP-23 deletion in adult oligodendrocytes causes
demyelination with motor deficits and delayed axonal conduction within 5-10 weeks. Demyelination in these mice is
linked with a significant increase in immune cells including infiltrated T cells in the brain. Mechanistically, the removal
of  SNAP-23 in oligodendrocytes impairs vesicles fusion and trafficking myelin oligodendrocyte glycoproteins and
myelin-associated glycoproteins to the myelin. Thus, our results indicate that SNAP-23-dependent transport in
oligodendrocytes is necessary for adult myelin maintenance. Failure in vesicular and protein addition to myelin leads
to inflammatory demyelination, providing insights into the pathophysiological role of  oligodendrocytes in
demyelinating diseases.

P2-17 Therapeutic Potential of K ATP Channels in the Attenuation of Parkinson’s
Disease Pathogenesis and Progression – A Review
Barbara Gundi, Amanda He, Danielle Xin, Ana Flávia F. Ferreira, Luiz Roberto Britto, Zhong-Ping Feng, Hong-Shuo
Sun

Parkinson’s disease (PD) is one of  the most prevalent progressive neurodegenerative diseases today. However,
existing treatments primarily focus on symptom management rather than directly targeting disease progression and
pathogenesis. ATP-sensitive potassium (K ATP ) ion channels play a significant role in motor control and coordination
within the basal ganglia and have been implicated in the dopaminergic depletion mechanisms underlying Parkinson’s
disease. Recent studies have explored the potential of  K ATP channel inhibitors to slow PD pathogenesis and
progression. Both pharmacological inhibition and genetic inactivation of  these channels have been shown to reduce
α-synuclein aggregation, oxidative stress, mitochondrial dysfunction, neuroinflammation, and subsequent motor
deficits in models of  PD. Despite overwhelming evidence that K ATP channel blockade may be beneficial in PD, future
studies must further expand on our understanding of  the manner in which K ATP interacts with various pathological
pathways in PD. By deepening our understanding of  the complex role of  K ATP , we can effectively leverage the
channel’s potential as a therapeutic target for Parkinson’s disease.
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P2-19: Continuous Modelling of X-Chromosome Inactivation Escape Across
Eutherian Species
Young-June Kim

X-chromosome inactivation (XCI) balances gene expression between sexes by silencing one X chromosome in
females. However, some genes escape XCI, resulting in female-biased expression linked to sex-specific phenotypes.
Traditional models overlook the variable patterns of  XCI escape, lacking a holistic, probabilistic perspective. Here, we
propose a quantitative framework for assessing XCI escape across species, using Xi/Xa ratios (expression from the
inactive X relative to the active X) as a continuous metric. We tested the hypothesis that Xi/Xa ratios reflect
evolutionary constraints for some genes but vary dynamically for others, influencing sex-specific expression levels.
We quantified Xi/Xa ratios across nine eutherian species using bulk RNA-seq data and mapped one-to-one
orthologs, to trace gradual shifts in Xi/Xa ratios along phylogenetic lineages. Hierarchical clustering was applied to
group species’ Xi/Xa ratios, and Spearman correlations were computed between Xi/Xa ratios and female/male
expression (log2FC). Genes with high Xi/Xa ratios (> 0.5) exhibit consistent, high correlation (ρ > 0.6) with log2FC
across species, suggesting strong selective constraint. In contrast, low correlations (ρ ~ 0.3) were observed for
genes with species-specific variation in Xi/Xa ratios, suggesting relaxed constraint or lineage-specific adaptation. Low
dN/dS values supported the purifying selection of  escape genes, while ongoing work aims to determine whether
changes in escape are compensated by increased female expression or downregulation in males. By framing XCI
escape as a continuous trait, this study provides a novel framework for understanding the evolutionary dynamics of
XCI escape and its influences on male/female expression balance, contributing to sex-biased phenotypes and
diseases.

P2-20: Optophysiological imaging of theta burst stimulation-induced calcium
signals in mouse prefrontal cortex 
Angel Hsieh, Angela Zolis, Sridevi Venkatesan, Rachael Ingram, John Georgiou, Tarek K. Rajji, Graham L.
Collingridge, Evelyn K. Lambe

Treatment of  mood disorders with transcranial magnetic stimulation often employs theta burst stimulation (TBS) of
the prefrontal cortex (PFC) with a substantial number of  episodes delivered per session. Despite this approach
originating from rodent hippocampal plasticity experiments ex vivo, the typical paradigm used in humans has not
been examined preclinically in the rodent PFC. Intriguingly, the growing body of  plasticity literature from rodent PFC
suggests this region tends to resist changes in synaptic strength. Here, we use wide-field imaging in PFC brain slices
from transgenic Thy1-GCaMP6f male and female adult mice to investigate optophysiological measures of  calcium
signalling during TBS applied using electrical stimulation. This approach permits detection of  changes to the peak
and the spatial spread of  the dendritic calcium response within and across episodes of  TBS. We show that TBS
paradigms yield calcium responses that increase in both amplitude and area across a well-defined number of
episodes, followed by a marked decrease in both parameters with additional episodes. We are now
pharmacologically interrogating the molecular mechanisms underlying this characteristic response pattern. Ongoing
research is probing the sensitivity of  TBS-induced calcium responses to PFC perturbation via social isolation, a
condition suggested to modify excitatory-inhibitory balance.
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P2-21: Atypical network supporting prosodic processing in children with autism
spectrum disorder
Kristen E. Li, Cedar R. Davidson, Melissa Hazen, Karen A. Gordon, Elizabeth W. Pang, Darren S. Kadis

Introduction: Children with autism spectrum disorder (ASD) often experience difficulties with speech prosody (rhythm
and stress patterns). The network supporting prosodic processing in childhood, and in ASD, is poorly understood.
Hypothesis: We expect that children with ASD will have an atypical network supporting prosodic processing.
Methods: Using magnetoencephalography, we characterized the networks underlying speech envelope tracking
(marker of  prosodic processing) in 5 children with ASD and 5 controls, aged 7 to 11 years, during a stories-listening
paradigm. Brain waves were assessed for coherence (correlation in frequency and amplitude) with the speech
envelope using dynamic imaging of  coherent sources (Gross et al., 2001) beamforming. Brain regions with high
coherence were then localized.
Results: Across the group, speech envelope coherence localized to bilateral perisylvian cortex, with right greater
than left involvement, consistent with previous work mapping the prosodic network in children (Li et al., 2023).
Compared to controls, children with ASD showed greater coherence to the speech envelope in right posterior
perisylvian regions (p < 0.05 uncorrected), while controls had increased right anterior temporal, insular and frontal
coherence to the speech envelope (p < 0.05, uncorrected). 
Discussion: Our preliminary findings suggest that controls show a more mature pattern of  support for prosodic
processing, compared to children with ASD. Children with ASD may use a different neural strategy to track the
speech envelope. Our study is ongoing, and we hope to establish a relationship between speech envelope
coherence and language skills in children with ASD.

P2-22: Elucidating the Mechanisms and Functional Impact of αT-Catenin Phospho-
Regulation at the Cardiomyocyte Intercalated Disc
Daniel Davoudpour, Cristine J. Reitz, Uros Kuzmanov, Kateleen Jia, Omar Hamed, Anthony O. Gramolini

Understanding the molecular mechanisms of  heart failure is crucial to identify novel therapeutic targets. Previously,
we performed a phosphoproteomic screen of  failing human heart tissue, identifying αT-catenin as an intercalated
disc (ICD) protein that is hyperphosphorylated in heart failure. However, the enzymes involved and downstream
signaling pathways have not been elucidated. First, to identify the enzymes mediating αT-catenin phosphorylation of
sites S637, S647, T649, S650, and T653, we performed bioinformatics-based kinase prediction using three
independent platforms and conducted a 6-hour small molecule-based inhibition assay on five mutually predicted
kinases in a HEK-293T αT-catenin-FLAG overexpression cell line. Casein kinase 2 inhibition with CX4945 reduced
phosphorylation at S637 vs. vehicle, by mass spectrometry (area under curve ratio 0.37±0.02 vs. 3.36±0.12;
P&lt;0.05, n=5/group), as did inhibition of  casein kinase 1 and polo-like kinases at S647 with D4476 and BI6727,
respectively (2.40±0.66 and 4.53±1.02 vs. 5.61±0.27; P&lt;0.05), indicating site-specific regulation of  αT- catenin
phosphorylation. Next, to assess the effects of  phosphorylation in vivo, we performed AAV9-mediated gene delivery
of  wildtype, phospho-null, and phospho-mimetic αT catenin- FLAG in mice. FLAG-based affinity-purification and
mass spectrometry of  the myocardial tissue lysates revealed β-catenin enrichment with phospho-mimetic αT-catenin
vs. phospho-null (0.67±0.20 vs. -0.74±0.52; P&lt;0.05, n=5/group), suggesting a phosphorylation-dependent
interaction. Furthermore, confocal microscopy revealed internalization of  phospho-null αT- catenin in the
myocardium, which was rescued in the phospho-mimetic (51.79±1.90% vs. 32.17±1.30% internalized; P&lt;0.0001),
indicating phosphorylation-dependent ICD protein localization. These findings highlight mechanisms of  αT-catenin
phospho-regulation and approaches for manipulating ICD structure via αT-catenin phosphorylation.
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P2-23: Identifying novel intracellular interactions driving membrane-bound tumour
necrosis factor reverse signalling
Yasaman Mostafaie

Elevated total peripheral resistance (TPR) is a hallmark of  many cardiovascular diseases and furthers disease
progression. We previously demonstrated that myogenic tone, mediated by membrane bound tumour necrosis factor
(mTNF) reverse signalling, is a primary modulator of  TPR. Thus, inhibiting mTNF reverse signalling should reduce
TPR with the potential to improve disease outcome. However, since mTNF is a ubiquitously expressed protein with
critical biological functions, its indiscriminate inhibition is prone to cause widespread adverse effects. Therefore,
therapeutics aiming to reduce myogenic tone and hence, TPR must target other elements of  mTNF reverse signalling.
To identify these unknown molecular contributors to mTNF reverse signalling, we employed proximity-dependent
biotinylation coupled to mass spectrometry (BioID). Our search for proteins interacting with mTNF’s cytoplasmic
domain identified 42 high confidence hits. Gene ontology analysis revealed that molecularly, these proteins are
structural constituents of  the cytoskeleton involved in actin and cell adhesion molecule binding. This aligns well with
our underlying hypothesis that smooth muscle mTNF functions as a mechanosensor that tethers to its receptors and
initiates myogenic vasoconstriction in response to changes in transmural pressure. GO analysis also identified
proteins involved in MAPK and RhoA signalling pathways, which are critically involved in myogenic vasoconstriction.
Functionally, mTNF requires partners with catalytic activity to regulate myogenic vasoconstriction in response to
changes in transmural pressure. Our study identified two kinases (Kinase X and Kinase Y) that may serve this
purpose. Using chemical inhibitors, we demonstrate that both kinases are involved in regulation of  myogenic tone in
isolated resistance arteries, however, while Kinase X regulates myogenic tone in an mTNF-dependent manner, Kinase
Y’s role in myogenic regulation is not dependent on the expression of  mTNF. Future Directions: We will continue to
validate the role of  other identified interactors in isolated resistance arteries. Moreover, the effect of  Kinase X
inhibition will be studied in vivo in a mouse model. These newly discovered inhibitors could potentially be developed
into novel therapeutics targeting augmented myogenic tone and hence, elevated TPR to improve disease
management and clinical outcome of  cardiovascular diseases.
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P2-24: Ninjurin-1 deletion prevents pulmonary hypertension in the monocrotaline
rat model of pulmonary arterial hypertension
Claire J Hur, Anna E Foley, Daria Taskina, Irma E Stowe, Nobuhiko Kayagaki, Allen Volchuk, Neil M Goldenberg,
Benjamin E Steinberg

RATIONALE: Pulmonary arterial hypertension (PAH) is a progressive and fatal form of  pulmonary hypertension (PH)
characterized by progressive remodeling of  the pulmonary vasculature and right ventricle (RV)1. The inflammatory
response driven in part by lytic cell death contributes to PAH pathogenesis3. These lytic cell death pathways, such as
pyroptosis and post-apoptosis lysis, require the protein ninjurin-1 (NINJ1) to execute cellular rupture4–6. Given that
several molecules known to contribute to PAH require cellular lysis for their release, it follows that NINJ1 may be a key
driver of  the disease process. Yet, the role of  NINJ1 in PAH development has not been investigated. We hypothesize
that NINJ1-mediated cell rupture contributes to PAH development, and that the inhibition of  NINJ1 will prevent
disease progression, thereby identifying NINJ1 as a novel therapeutic target.
RESULTS: Ninj1 KO BMDMs released significantly less LDH compared to WT cells following cell death induction,
confirming the role of  NINJ1 in cellular rupture. As compared to WT animals following MCT administration, Ninj1 KO
rats displayed decreased RVSP (KO: 37.14 mmHg, n=15; WT: 79.07 mmHg, n=11; p<0.0001) and Fulton index (KO:
0.21, n=15; WT: 0.31, n=12, P<0.0001), indicating decreased PH and RV hypertrophy, respectively. Ninj1 KO rats also
displayed decreased pulmonary vascular remodeling compared to WT animals (P<0.0001). No significant basal
differences between genotypes were observed in untreated rats.
CONCLUSION: Our data demonstrates that Ninj1 KO prevents PAH development in the MCT model. By identifying
NINJ1 as a therapeutic target in PAH, our work will add to our arsenal of  translational therapies for this devastating
disease. Thus, our future directions include validating our findings in other preclinical models and conducting an
intervention trial of  NINJ1 inhibition in established PH.
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P2-25: ​​The discovery of links between type 2 diabetes risk and the ceramide
synthase 2 gene
Wenyue Ye, Alpana Bhattacharjee, Kaitlyn Rodricks, Michael B Wheeler.
 
Ceramide Synthase 2 (CERS2) gene encode for a dihydroceramide synthase involved in the biosynthesis process of
very-long-chain sphingolipids from ceramide. Downregulation of  such sphingolipid metabolism pathway is closely
associated with the early-stage type 2 diabetes (T2D) pathogenesis. CERS2 has also been identified as one of  the
novel biomarkers associated with increased risks of  T2D development after a gestational diabetes pregnancy. A
common single nucleotide polymorphism (SNP; rs267738) was discovered to be strongly associated with reduced
CERS2 enzyme functionalities using humanized knock-in Cers2 polymorphism mice model, implying the potential
metabolic dysfunction, and increased risk for T2D development. In this study, we conducted both intensive in vivo and
ex vivo studies to examine the glycemic impact of  the humanized Cers2 polymorphism mice on a C57BL/6
background at 10-14 weeks on both normal chow and on high-fat diet for 12-24 weeks, and their wildtype littermates
were used as controls. Under obesogenic diets, Cers2 polymorphism mice both male and female showed glucose
intolerance and altered insulin secretion. Interestingly, ex vivo studies revealed significantly reduced insulin-secretion
capacity in Cers2 polymorphism by performing glucose-stimulated insulin secretion assay from isolated pancreatic
islets, whereas no morphological difference of  the isolated islets was found. These findings suggest the effect of  an
SNP in a critical risk factor gene on alternating metabolic functions. Altogether, this study provides us with a more
detailed appreciation of  the partial loss of  CERS2 functionalities and its associated risk for T2D, potentially due to the
reduced insulin-secreting abilities. 

P2-26: Neuronal Activity in Human Basal Ganglia during a Synchronization-
Continuation Hand Tapping Task in Patients with Parkinson’s Disease 
Daniel Henao Lopez, Carlos Anibal Restrepo Bravo, Adriana Lopez Rios, Suneil Kalia, Andres Lozano, Milad
Lankarany, and William Hutchison

Deep brain stimulation (DBS) of  the subthalamic nucleus (STN) and globus pallidus internus (GPi) is used for
Parkinson’s disease (PD) patients refractory to medications. Microelectrode recordings (MER) are used during
surgery to confirm and refine the target. Through MERs, we identified modulation of  beta activity in the striatum
during the self-paced component of  a rhythmic tapping task. Additionally, we previously reported that phasic
modulation of  beta power in STN and GPi was strongest at 1.5 Hz in a foot pedaling task.
Hypothesis
Since the striatum of  the basal ganglia projects directly to the GPi and indirectly to the STN via the GPe, we
hypothesize that basal ganglia single neurons and the power of  beta oscillations will be modulated by rhythmic
tapping.
Materials and Methods
PD patients underwent MER 12 hours OFF medication. Recordings in STN or GPi were contralateral to the tapping
hand, which was tracked with a triaxial accelerometer. Single neurons responding to wrist flexion/extension were
selected. Patients completed a synchronization-continuation task: 30s of  metronome-paced tapping (1.5 Hz), 30s of
cued tapping, and 30s of  self-paced tapping. Data were processed in Spike2, Python, and MATLAB. 
Results
Preliminary findings identified phasic responses in dorsolateral STN and ventrolateral GPi. In STN, tonic firing
increased when counting beats silently. Beta (23 Hz) and gamma (38 Hz) power decreased during cued tapping but
increased above baseline during self-paced tapping.
Conclusion
These findings suggest basal ganglia beta and gamma oscillations play a role in internally driven movement timing,
but further analysis is needed.
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P2-27: Mapping Cells in Space: Evaluating tradeoffs in Spatial Transcriptomics
Mappings
Arvin Khoshboresh, Jesse Gillis

Spatial transcriptomics (ST) maps gene expression while preserving cell locations. Many methods have been
developed to map cells between ST samples, attempting to overcome biological variation, spatial misalignment, and
data sparsity. These methods try to balance spatial and transcriptomic similarity, but the limits of  this similarity
tradeoff  remains unclear. Worse, some methods, especially those using machine learning, are black boxes. Their
results are hard to interpret and harder to implicitly trust.

We built a systematic pipeline to evaluate ST mapping. By simply mapping cells based purely on different weightings
of  spatial and transcriptomic similarity, we define a baseline tradeoff  curve. To ground our comparisons, we introduce
random mappings and purely spatial or transcriptomic approaches. Early results suggest that current methods
prioritize transcriptomic similarity at the cost of  spatial accuracy. This approach defeats the purpose of  preserving
spatial coordinates in the first place. Moreover, methods often perform well on common benchmark datasets but vary
elsewhere, suggesting that they may be tuned for benchmarking while lacking real-world generalizability.

A rigorous framework for ST mapping is essential. It ensures that mapping strategies are reliable, interpretable, and
actually reflective of  biology. By exposing the limits of  current methods, we set the stage for better approaches that
offer generalizable improvements over naive mapping. As ST advances into labs and clinics, these advances will
matter. Better spatial mappings could sharpen tumor detection, track cell lineages, and reveal how experiments affect
individual cells. To understand biology in its true spatial context, we must first map it correctly.

 
 
P2-28: Loss of Pore-Forming Gasdermin D Protects against Pulmonary Arterial
Hypertension
Anna E. Foley, Ghazal Goodarzi, Sonja Sulstarova, Federico Perez, Allen Volchuk, Jennifer Zhang, Matteo Ponzoni,
Irma Stowe, Usman Asghar, John Granton, Suzanna Mak, Marc de Perrot, Mark K Friedberg, Nobuhiko Kayagaki,
Jason T Maynes, Benjamin E Steinberg, Neil M Goldenberg
 
Pulmonary arterial hypertension (PAH) is driven by vascular remodeling and inflammation, with inflammasome
activation playing a key role. Gasdermin D (GSDMD) is a protein that when cleaved, forms pores in the plasma
membrane and allows for the release of  IL-1β and other proinflammatory signals. Downstream of  GSDMD, cellular
rupture can occur in a process termed pyroptosis, resulting in the release of  proinflammatory DAMPs, such as
HMGB1. Given the importance of  IL-1β and HMGB1 in PAH pathogenesis, we studied the role of  GSDMD in PAH.
Following 4 weeks of  hypoxia, Gsdmd-/- mice had a significantly lower RVSP than littermate controls (32 vs 44
mmHg, p<0.03). In the MCT rat model, Gsdmd-/- animals had a lower RVSP (67.8 vs. 87.5 mmHg, p=0.02) and
reduced right-ventricular hypertrophy as compared to WT littermates. Similarly, in the Su-Hx model, Gsdmd-/- rats
had lower RVSP compared to WT controls (85 vs.106 mmHg, p=0.0001). Furthermore, Gsdmd-/- rats had decreased
RV fibrosis as compared to WT. RNAScope revealed upregulated Gsdmd transcription in the lung vascular adventitia
in both rat models, as well as PAH patient lungs. Gsdmd-/- rats were protected from endothelial-to-mesenchymal
transition (EndoMT) in PAH models, with preserved endothelial markers and reduced mesenchymal markers
compared to WT counterparts. IL-1β was essential for EndoMT induction in pulmonary artery endothelial cells in-vitro.
Our studies are the first to show a critical role for GSDMD in multiple rodent PH models. These findings establish a
GSDMD-dependent axis linking inflammasome activation, IL-1β secretion, and EndoMT, providing a potential
therapeutic target for PAH.
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P2-29: Cannabinoids alter luteotropic functions of primary human granulosa cells
Cyntia Duval, Brandon A. Wyse, Victoria Pruneau, Shruti Pathak, Shivani Dhanani, Andrée Gauthier-Fisher, and
Clifford L. Librach

The global surge in cannabis usage and legalization has sparked concerns about its impact on fertility. This study
investigates the effects of  cannabinoids, specifically THC and CBD, on human granulosa cell (GC) functions. We
previously identified THC in follicular fluid (FF) and its influence on GC epigenetic profiles. This study focuses on
cannabinoid effects on luteinization, a crucial process in ovarian function.

Methods: FF samples were analyzed for ∆9-THC, CBD and their metabolites using LC-MS/MS. GCs were cultured for
72h and treated under acute (single 24h exposure) and chronic (daily exposures) conditions: control, CBD (1μM),
THC1 (physiological concentrations), and THC2 (higher concentrations). Progesterone (P4) levels were quantified by
ELISA, and the expression of  steroidogenic enzymes (CYP11A1 and HSD3B1) and cannabinoid receptors (CNR1
and CNR2) were analyzed by qPCR. 

Results: Eighty samples were included for CBD assessment: 36 THC+ and 44 THC-. Two THC+FF samples were
also positive for 7-COOH-CBD (11.5 and 55.7ng/mL); all THC-FF were negative for CBD. THC+FF had higher P4
levels compared to THC-FF (187.1 vs 147.3 ng/mg, p=0.029) and being positive for THC was a significant predictor of
elevated FF-P4 levels (b=33.9, p=0.029). In vitro, acute THC2 exposure increased P4 secretion (FC=1.55, p=0.010).
Chronic THC2 exposure upregulated CYP11A1 (FC=1.21, p=0.019), HSD3B1 (FC=1.40, p=0.044) and CNR2
(FC=1.21, p=0.009). 
These findings suggest that THC can enhance progesterone production and alter steroidogenic enzyme expression in
GCs. This research provides crucial insights into the potential reproductive consequences of  cannabis use,
highlighting the need for further investigation into its effects on fertility.

P2-30: The rescue of neurodevelopmental disorders (NDDs) with novel potassium
channel modulators
T Kong, J Arsenault, T Du1, D Lee, OY Weng, LY Wang
 
Ion channelopathy is one of  the leading causes for excitation-inhibition (E/I) imbalance and NDDs by disrupting ion
homeostasis and neuronal excitability. Loss-of-function (LOF) mutations of  the KCNA2 gene, encoding potassium
channel Kv1.2, causes neurological diseases including epileptic encephalopathy, ataxia, seizures and autism
spectrum disorder (ASD). In Fragile X Mental Retardation 1 (Fmr1) gene knockout (KO) mice, downregulation of
presynaptic Kv1.2 in GABAergic interneuron terminals leads to excessive inhibitory overtone underlying behavioural
deficits associated with Fragile X syndrome (FXS), which can be rectified by upregulating the level and function of
Kv1.2. However, few drugs are available to treat its LOF mutations and hypoexpression.

We discovered a new class of  positive allosteric modulators (PAMs), e.g. C1, C2 and C3, that target Kv1.2 and
potentiate its activity at nanomolar range. In the stable Kv1.2-GFP CHO cell-line, electrophysiological recordings
revealed that C2 has the highest potency among the analogs. Chronically, C2 and C3 promotes Kv1.2 trafficking to
cytoplasmic membranes from the intracellular pool. In silico simulation and site-directed mutagenesis revealed a
novel binding cavity of  C2 and its analogs on the Kv1.2 channel. In the Fmr1KO cerebellum, C2 attenuated
hyperexcitability of  interneurons and enhanced the spike frequency of  Purkinje neurons by reducing its inhibitory
overtone. In vivo pharmacokinetic study showed that both C2 and C3 can pass the blood-brain barrier without toxicity.

This project rationalizes Kv1.2 PAMs as a viable approach to rectify E/I imbalance. It will bring a new class of  drugs
for NDDs associated with Kv1.2 channelopathy.
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P2-31: Investigating type 1 diabetes using ex vivo mouse pancreas perfusion
Frances Ford, Yvonne Ping, Marwa Sadat, Chun Tat Lui, Ian Rogers

Type 1 diabetes (T1D) is an autoimmune disease in which autoantibodies destroy insulin-producing β-cells, leading
to hyperglycemia treatable only by exogenous insulin. A cure remains elusive, but approaches include halting
autoimmunity, transplanting β-cells, or promoting β-cell proliferation and α-to-β cell transdifferentiation. 
Our focus is on β-cell proliferation and α-to-β transdifferentiation. Harmine, a small molecule, increases β-cell mass
and insulin secretion in vitro and in vivo, though its precise mechanism is debated. Some studies suggest it drives β-
cell proliferation; others indicate α-cell to β-cell transdifferentiation. Confirming this mechanism is critical as patients
with severe β-cell loss may not benefit if  Harmine only promotes β-cell proliferation.

To clarify Harmine’s action, we will create a triple transgenic reporter mouse combining a calcium-sensing reporter
(GCaMP), a glucagon reporter (Glu), and an insulin promoter-driven Diphtheria Toxin Receptor (RIP-DTR). This
enables visualization of  α and β cell types and modelling of  T1D.

Additionally, we will leverage our ex vivo pancreas perfusion (EVPP) system, which maintains a functional pancreas
for up to seven days and allows real-time observation of  fluorescent reporters. Preliminary results using the RIP-
DTR pancreas treated with Harmine showed increased insulin production without more β-cells, suggesting α-to-β
conversion. Despite the success of  the EVPP system, there is still variation in the overall health of  the pancreas with
longer culture times. To reduce this variability, optimization of  the nutrient and oxygen supplementation is being done.
The EVPP system with the triple-transgenic reporter mice will confirm Harmine's mechanism, potentially revealing a
novel therapeutic strategy for T1D.

P2-32: New insights into cholinergic transmission in the interpeduncular nucleus
Richter Gorey, C.L., Lambe, E.K
 
The interpeduncular nucleus (IPN) is a cholinergically relevant brain region characterized by the expression of  a
unique set of  cholinergic receptor subunits, and high levels of  acetylcholinesterase. The IPN receives cholinergic
innervation from the habenula (Hb), as well as the nucleus of  the diagonal band (DBN) of  the medial septum.
Previous studies show bath application of  acetylcholine or exogenous nicotinic agonists elicits robust responses in
IPN neurons. However, a distinct cholinergic response of  IPN neurons to optogenetically-elicited endogenous
acetylcholine release remains equivocal. Additionally, endogenous cholinergic signalling in the IPN has primarily
been examined in the context of  inputs from cholinergic habenular afferents, while the impact of  the combined
GABAergic/cholinergic innervation from the DBN remains largely unexplored. Here, we examine the paradox of
cholinergic excitation/inhibition with opto-physiological experiments, and more specifically, we assess the potential
modulatory impact of  GABAergic/cholinergic DBN afferents on endogenous IPN responses. These manipulations in
mouse acute brain slices are an important next step to clarify the impact of  endogenous cholinergic signalling in the
interpeduncular nucleus and the influence of  GABAergic modulation on this circuit.
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P2-33: Sevoflurane enhances the clustering of GABA-A receptors at synapses
MeiFeng Yu, Dianshi Wang, Beverley Orser

Introduction: Cognitive deficits occur frequently after surgery and anesthesia, yet the underlying mechanism remains
unclear. α5 subunit-containing γ-aminobutyric acid type A receptors (α5GABA Rs) are highly expressed in
hippocampal pyramidal neurons where they control cognitive processes. Though α5GABA Rs are primarily
extrasynaptic, thus tonically inhibiting neuronal excitability, synaptic α5GABA Rs can dampen long-term potentiation,
regulating mechanisms of  memory formation. We previously showed sevoflurane triggers excess cell-surface
accumulation of  α5GABA Rs via astrocyte-dependent mechanisms, causing persistent memory impairment. Here,
we tested whether sevoflurane promotes excess expression of  α5GABA Rs at inhibitory synapses via its synaptic
anchoring protein, gephyrin. 

A

A

A

A

A

Methods: Briefly, cultured astrocytes were treated with sevoflurane (2.4%, 1 h) or medical air followed by media
washout and a 2 h incubation. Then, conditioned media was transferred to neurons for 24 h. Neurons were
immunostained for α5GABA Rs, gephyrin, and a dendritic marker, microtubule associated protein-2 (MAP2), for
colocalization analyses. 

A

Results: Sevoflurane increased both expression of  α5GABA Rs and gephyrin. Furthermore, sevoflurane increased
expression of  α5GABA Rs colocalized with gephyrin, while conversely decreasing the size of  colocalized α5GABA R
puncta. 

A

A A

Conclusions: Sevoflurane increases synaptic α5GABA R expression, possibly by upregulating the expression of
gephyrin. Interestingly, the decreased size of  synaptic α5GABA R puncta suggest that sevoflurane increased
clustering of  receptors into consolidated, smaller domains. Therefore, preventing excess cell-surface expression and
subsequent synaptic recruitment of  α5GABA Rs may represent a viable strategy for mitigating cognitive deficits after
surgery.
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