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Massimo Avoli 
 

 

The laboratory of Dr. Avoli uses 
electrophysiological, pharmacological and 
molecular techniques to examine the 
excitability of rodent forebrain neurons 
both in in vivo and in in vitro 
preparations. These experiments focus on 
the interplay of inhibitory and excitatory 
influences, especially as they relate to the 
genesis of synchronicity in neuronal 
networks. These processes are 
fundamental for understanding the 
mechanisms underlying the generation of 
seizures in epileptic patients and thus for 

developing new anti-epileptic strategies. Dr. Avoli is particularly 
interested to the pathophysiology of temporal lobe epilepsy, one of the 
most common forms of partial epilepsy in adulthood. In particular, on-
going studies center on the role of GABA-A receptor-mediated 
mechanisms, the influence of neurosteroids, the involvement of high-
frequency oscillations (80-500 Hz) and the activity of single-cells during 
epileptogenesis and ictogenesis. In collaboration with Dr. S. Williams at 
the Douglas Research Center, Dr. Avoli is also employing the optogenetic 
control of selected neuronal populatins (e.g. parvalbumin-positive 
interneurons or glutamatergic principal cells) to test the hypothesis that 
activation of specific types of cells lead to peculiar seizure onset patterns. 
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Veronique Bohbot 
 

Dr. Véronique Bohbot 
received her PhD in 
psychology and cognitive 
neuroscience in 1997 at the 
University of Arizona. 
Subsequently, she completed 
a postdoctoral fellowship at 
the Montreal Neurological 
Institute. Dr. Bohbot is a 
memory expert who uses 
navigation as a model to 
study different types of memory that depend on distinct parts of the 
brain. She discovered that individuals spontaneously use different 
navigation strategies that differ in various aspects such as brain activity, 
grey matter, hormones, and genotypes. Further, by studying navigation in 
children, young adults, and older adults, she found that the strategies that 
people use change across the lifespan. Her studies also suggest that 
certain strategies are associated with cognitive deficits in normal aging as 
well as with an increased risk of neurological and psychiatric disorders. 
She also examined spatial memory in relation to various neurological and 
psychiatric disorders, such as individuals with epilepsy, leukemia, 
Attention Deficit Hyperactivity Disorder, diabetes, depression, 
schizophrenia, Mild Cognitive Impairment, Alzheimer’s disease, and 
Parkinson's disease. Currently, Dr. Bohbot holds an Associate Professor 
position in the Department of Psychiatry at McGill University. Her 
research team is located at the Douglas Institute, where she has 
developed a training program that stimulates brain regions that are 
associated with healthy cognition. This training program has the potential 
to help patients with memory impairments such as those with Alzheimer's 
disease or Mild Cognitive Impairment. 
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Derek Bowie 
The Bowie Lab uses a combination of 
techniques to study ionotropic glutamate 
receptors (iGluRs), GABA-A receptors and 
more recently, Na+ channels. All ion-
channel families are widespread in the 
vertebrate brain and fulfill many important 
roles in healthy individuals as well as being 
implicated in disease states associated with 
postnatal development (e.g. autism, 

schizophrenia), cerebral insult (e.g. stroke, epilepsy) and aging 
disorders (e.g. Alzheimer's disease, Parkinsonism). We are looking 
at iGluRs, GABA-A receptors and Na+ channels at two inter-
related levels. In molecular terms, we are examining the events that 
occur when each ion-channel family is activated with the aim of 
developing novel therapeutic compounds. At the cellular level, we 
are studying the role that iGluRs, GABA-A receptors and Na+ 
channels fulfill in shaping the behaviour of neuronal circuits and 
how these processes may be corrected in disease states. 
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Jonathan Britt 
Research in the Britt Lab examines the neural 
circuitry underlying motivated behaviour in 
rodents. We aim to characterize when 
specific neural pathways are active across 
reward seeking tasks. We also attempt to 
disrupt this neural activity in a pathway-
specific and temporally precise manner in 
order to probe issues of causality. Intracranial 

viral-mediated gene delivery, optogenetics, calcium imaging, and 
electrophysiological techniques are used for these purposes, are used to 
determine when and how specific neural pathways are consequential to 
reward seeking behaviour. 
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Monroe Cohen 
My research has focused on the cellular 
and molecular mechanisms involved in 
the formation of embryonic nerve-
muscle synapses, and has addressed the 
following questions. What is the 
mechanism by which acetylcholine 
receptors (AChRs) and associated 
postsynaptic molecules accumulate to 
form high density clusters on the surface 
of embryonic muscle cells prior to 
innervation? What is the role of growing 
motor axons in determining the site of AChR clustering and in dispersing 
preexisting AChR clusters? Do these effects of innervation require synaptic 
activity? What neural and muscle agents participate in the formation and 
development of postsynaptic as well as presynaptic specializations? The 
resulting findings have advanced our understanding of nerve-muscle 
synaptogenesis. And studies by other labs have indicated that similar 
mechanisms operate during the formation of other fast chemical synapses in 
the nervous system.  

As Director of the BSc Neuroscience program, it is a pleasure not only 
working with members of our Neuroscience Committee (from the 
Departments of Biology, Physiology, and Psychology) to enhance the study of 
neuroscience at the undergraduate level but also collaborating with NUM 
(Neuroscience Undergraduates of McGill), the student society that does so 
much to enrich the undergraduate student experience at McGill through 
academic and social activities 
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Kathleen Cullen 
 
The overarching focus of 
my laboratory’s research 
program is in the area of 
systems and computational 
neuroscience, with an 
emphasis on translational 
approaches to restoring 
function.  Our research is 
aimed at understanding 

how the brain creates neural representations of our motion to 
ensure the maintenance of balance and posture, as well as accurate 
perceptual stability during our everyday activities.  Our current 
research program has three major goals: (1) the characterization 
and targeted manipulation of neuronal population responses at 
successive stages of vestibular processing (i.e., afferents, brainstem, 
cerebellum, thalamus, cortex) to understand how vestibular 
information is combined with proprioceptive, visual, and motor 
signals to generate neural representations of self-motion; (2) the 
recording of neural ensemble activity and behavior before and after 
vestibular loss, and the evaluation and enhancement of treatments 
(e.g., neuroprosthetic devices) to improve/restore vestibular 
function in patients; (3) the development and testing of state-of-
the-art methodologies to manipulate and monitor neural activity to 
bridge the gap between perception, behavior, neural circuits, and 
genetics. 
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Joseph Dent 
 

Neurotransmitter receptor ion 
channels, their structure, 
function and evolution, are the 
research focus of the Dent lab. 
It is underappreciated that the 
canonical vertebrate ionotropic 
receptors - the nicotinic 
acetylcholine, GABA and 
glycine receptors - represent 
only a small fraction of the 
possible receptors that can be 
created using the pentameric ion channel framework. 
Invertebrates have evolved a wide variety of pentameric 
receptors including anion-selective acetylcholine, serotonin, 
histamine and tyramine receptors as well as cation-selective 
GABA receptors and proton sensitive channels. We are trying to 
understand, down to the level of amino acids changes, how these 
channels evolved, how they assemble, and how they function in 
the context of a nervous system to generate behavior. In 
addition, most de-worming drugs and many pesticides act on 
invertebrate-specific pentameric receptors – including the 
antiparasitic drug Ivermectin, the discovery of which was 
honored with a Nobel prize this year – and therefore we are 
characterizing orphan receptors to determine their suitability as 
targets of new antiparasitic compounds for the treatment of 

neglected tropical diseases. 

 
 



      Neuroscience 6th Annual Wine & Cheese    
November 4, 2015!

!!!10!

Reza Farivar-Mohseni 
 
My research focuses on understanding 
cortico-cortical communication and 
information processing. We investigate 
multiple topics in fundamental science with a 
particular emphasis on development of new 
tools with an eye on clinical applications. Our 
overall goal is to better understand how 
information is represented in early stages of 
processing, how this information is 
communicated through multiple brain areas 
and transformed in the process, and how this 
processing is disrupted in neurological disorders such as traumatic brain 
injury. We use non-invasive brain imaging using MRI to advance our 
research, and continuously develop methods to improve MRI of the brain. 
These advancements are then also applied to studies of clinical value, in 
particular improving detection and diagnosis of concussions.     
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   Alyson Fournier 
 

Axonal guidance and regeneration - Our 
Research - The Fournier lab focuses on the 
molecular and cellular biology of neurite 
outgrowth and growth cone guidance. 
Neurons in the central nervous system fail 
to spontaneously regenerate following 
injury. The abortive regenerative response 
can be attributed to a lack of positive cues 
to support neurite outgrowth, and to the 
inhibitory environment of the CNS lesion 

site. While there has been progress in the characterization of 
myelin-associated proteins and glial scar components that inhibit 
neurite outgrowth, the mechanism of action of inhibitory proteins 
remains ill defined. The aim of our research program is to develop 
a better understanding of the molecular components participating 
in neurite outgrowth and growth cone collapse. A fuller 
understanding of the mechanism of outgrowth inhibition will be 
used to develop strategies to promote regenerative growth. 
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Gabriella Gobbi  

Dr Gobbi is an international leader and 
pioneer in the field of translational 
psychopharmacology of mood, sleep and 
anxiety disorders with more than 3000 
citations, h-index of 31 (Google Scholar) 
and 2 patents. She is a psychiatrist and 
neuroscientist. Her laboratory is looking 
for novel treatment for mental diseases 
and the impact of drug of abuse in 
depression. In particular she is studying 
how cannabis affects mood disorders and 

anhedonia and how endogenous cannabis can improve depression. 
She is also studying the receptors of melatonin and how each 
receptor subtype can influence mood, sleep and pain. 
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Ian Gold 
 

Ian Gold is the Canada Research Chair in 
Philosophy & Psychiatry at McGill University in 
Montreal. He completed a Ph.D. in Philosophy at 
Princeton University and did postdoctoral training at 
the Australian National University in Canberra. 
From 2000 to 2006 he was on the faculty of the 
School of Philosophy & Bioethics at Monash 
University in Melbourne and returned to McGill in 
2006. His research focusses on the theory of 
delusion in psychiatric and neurological illness and 
on reductionism in psychiatry and neuroscience. He 
is the author of research articles in such journals as 
Behavioral and Brain Sciences, Mind and Language, 

Consciousness and Cognition, The Canadian Journal of Psychiatry, World 
Psychiatry, Transcultural Psychiatry, Philosophy, Psychiatry, & Psychology, and 
Cognitive Neuropsychiatry. No Mind is an Island, a book co-written with Joel 
Gold, is due to appear in 2012. 
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Daniel Guitton 
 

Aim of my research program: to understand 
how the visual and oculomotor systems 
function together so we can “see”.   
  
We scrutinize our environment and orient to 
certain features - salient or not - using saccadic 
eye movements. This simple day to day 
behavior hides an extraordinarily complex 
ensemble of brain functions that underlie 
perception. One important challenge of the 
brain is to provide vision across movements of 
the eyes. Indeed, our visual world appears stable 

across saccadic gaze shifts despite a perceived object changing position on the 
retina as we make saccades 3-5 times/sec. For example, a spatially-fixed locus of 
attention occupies a different position on the retina after each saccade but we see it 
as spatially immobile. The brain’s visual system is organized into a series of cortical 
visual maps V1, V2, V3, V4 wherein neurons at one site on a particular map are 
thought to encode only one small location in visual space; called a neuron’s 
receptive field. This classic organization principle can be called:  one-site in the 
world, one-receptive-field in cortical space. However, there is evidence that this 
classic hypothesis can fail. Indeed, a neuron in a visual map, say V4, will respond to 
a visual stimulus presented anywhere in the visual world depending on the 
direction and amplitude of the upcoming saccade. Thus one site on a visual map 
can encode an infinite number of spatial positions! This radical break with classic 
thinking needs to be understood to enable modeling the visual system.  This is 
what we are working on now. 
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Edith Hamel 
 
Our research focuses on the interactions 
between neurons, astrocytes and microvessels 
that control blood supply to activated brain 
areas, a phenomenon known as “neurovascular 
coupling”. These interactions are at the basis of 
the signals used in brain imaging techniques to 
map brain activity under physiological and 
pathological conditions. Our goal is to 
understand the cellular basis and identify the 
mediators of these signals because dysfunction 
at any level of these interactions, as seen in 
neurodegenerative or cardiovascular diseases, 
may have dramatic repercussions on brain function. We use in vivo simulation 
(electrical and optogenetic) of selected brain pathways, record the evoked cerebral 
blood flow response (optical imaging of intrinsic signals, laser speckle contrast 
imaging or laser Doppler flowmetry), identify anatomically (c-Fos) the neurons that 
are activated, record changes in their activity (multichannel or array electrodes), and 
pharmacologically manipulate the mediators of the blood flow response to identify 
their neuronal or astroglial origin. We also investigate the role of cerebrovascular 
alterations and cardiovascular diseases (hypercholesterolemia, hypertension, mild 
diabetes) in cognitive decline associated with vascular dementia (VaD) or 
Alzheimer disease (AD). We ask whether it is possible to concomitantly rescue 
cerebrovascular and memory deficits in VaD and AD models with cardiovascular 
therapy 

 
 
 

 



      Neuroscience 6th Annual Wine & Cheese    
November 4, 2015!

!!!16!

Artur Kania 
 

Our laboratory is interested in 
neural circuit assembly. To 
understand this complex problem, 
we are studying the development of 
a simple circuits formed, in part, by 
the connections between spinal 
motor neurons and limb muscles, 
and dorsal spinal cord interneurons 
and the thalamus: 

1) Spinal motor neuron axon guidance: We have identified 
ephrin:Eph tyrosine kinase receptor signalling as a major effector of 
motor axon guidance. Our observations demonstrate that Netrin 
signalling also participates in motor axon guidance prompting us to 
address the question of how ephrin and Netrin signals are 
integrated in axon growth cones.  

2) Development and function of the spinothalamic tract: Pain 
signals processed by neurons in the dorsal horn of the spinal cord 
are relayed to the sensory cortex through the thalamus. To gain 
insight into how nociceptive information is processed, we are 
studying the molecular basis for the formation of this important 
pathway using genetic approaches. 
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Rudiger Krahe 
  
Sensory systems provide a wealth of 
information about the environment and 
the body to the animal. From this wealth 
of information, the brain filters/extracts 
information that is relevant for making 
behavioural decisions, e.g., in the context 
of foraging or communication with 
conspecifics. The goal of the research in 
my lab is to advance our understanding of 

the mechanisms of sensory filtering. In order to understand any 
neural mechanism and circuit, it is essential to understand the tasks 
that this mechanism and circuit have to solve under real-life 
conditions. Much of my research addresses this issue by 
investigating the statistical properties of natural sensory input and 
the multitude of constraints under which sensory systems function 
and have evolved. We use the electrosensory system of African and 
South American weakly electric fishes as a model system. While to 
some this may seem like a strange choice of study system, electric 
fish offer a number of advantages that make them a useful and 
appealing study object. My lab, in collaboration with others, uses a 
broad range of approaches from in vivo electrophysiology, 
voltammetry, and molecular biology to respirometry and 
behavioural studies in the lab and in the field (Africa, South and 
Central America). 
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Anne McKinney 
 

Prof McKinney’s principle research 
interest is the mechanisms involved in 
development and maintenance of 
excitatory synapses in the CNS, during 
physiological and pathological conditions, 
such as epilepsy and autism. The 
synaptogenesis and maintenance of 
synaptic structures, key issues in 
neuroscience, are still poorly understood 
despite intensive research efforts. Her 
group’s studies are concentrated on the 
hippocampus, a brain region thought to 
be involved in learning and memory. The McKinney lab is using 
a combination of techniques including, 4-dimensional confocal 
laser scanning microscopy, serial electron microscopy, transgenic 
animals and electrophysiological techniques to investigate the 
structure and function of dendritic spines and their synapses. 
She is also the Chair of Brain@McGill. 
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Peter McPherson 
The laboratory of Peter S. 
McPherson, Ph.D., FRSC, James 
McGill Professor uses biochemical, 
molecular, structural, genetic and 
cellular approaches to identify and 
functionally characterize proteins 
that operate in the formation of 
clathrin-coated vesicles (CCVs). 
CCVs are the major vehicles for 
endocytic uptake of multiple 
protein and lipid cargo including 
nutrient and signaling receptors. 

Following endocytosis, cargo is delivered to endosomes from 
where it either recycles back to the cell surface or is targeted to 
lysosomes for degradation. These sorting decisions control the 
localization and levels of proteins and are altered in cancer and 
neurological disease. Current projects in the lab reveal how 
disruption in transport of selective cargo from endosomes to the 
cell surface contributes to the development of glioblastoma and 
breast cancer. Other proteins identified and studied in the 
McPherson laboratory have been linked to neurological diseases 
including autosomal recessive spastic ataxia of Charlevoix-Saguenay 
(ARSACS), Parkinson disease (PD), and amyotrophic lateral 
sclerosis (ALS). 

 



      Neuroscience 6th Annual Wine & Cheese    
November 4, 2015!

!!!20!

Salah El Mestikawy 
Our lab located at the Douglas 
Research center works on basic 
neuroscience. Our goal is to better 
understand the brain as well as 
molecular and cellular processes 
underlying psychiatric disorders. 
Neurons communicate with each 

other through a combination of electrical and chemical signals. 
Chemical signals or neurotransmitters are key actors of brain 
function. Glutamate is the major excitatory transmitter in the brain. 
Before its release glutamate is accumulated inside synaptic vesicles 
by carriers named: vesicular glutamate transporters. We use these 
transporters as biomarkers to investigate normal or pathological 
brain functions. To perform this task we try to bridge molecular 
pathways to integrated function and then to human pathology. We 
investigate mouse models wit multidisciplinary approaches such as: 
anatomy, biochemistry, molecular biology, electrophysiology and 
behavior. We also try to focus on human psychiatric disorders by 
using postmortem brain sample or genetic approaches. With this 
strategy, we identified recently a genetic marker of vulnerability to 
addiction. Our project help to better understand basic function of 
the brain and to identify innovative molecular target to treat 
psychiatric disorders. 
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Kathy Mullen 
The overall aim of my research is to 
understand how the color content of 
the visual scene is encoded and analyzed 
within the human visual system. 
Initially, experimental approaches to 
color vision were primarily concerned 
with the very first stages of vision, 
namely with identifying the visual 
pigments that absorb light prior to the 
encoding of the visual scene. Although 
these first receptoral stages are a prerequisite for vision, they tell us 
little about how color is encoded, since the sensation of color is 
constructed post–receptorally by the responses of the color 
opponent neurons in the retina, visual pathways and the visual 
cortex of the brain. I use behavioural (psychophysical), brain 
imaging (fMRI) and brain stimulation (TMS) methods to try to 
understand how the human brain sees in colour. I am part of a 
research group at McGill called McGill Vision Research that 
investigates vision using a range of different approaches and 
techniques. 
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Keith Murai 
Dr. Murai’s research is focused on 
understanding how the brain encodes 
information at synapses, the intimate 
contact points between cells within neural 
circuits. Work from his research team has 
provided insight into cellular and molecular 
pathways that regulate synapses and the 
contribution of glial cells to brain 
development and function. An important 

goal of the research is to discover novel strategies for treating 
conditions where dysfunction of neural circuits occurs. 
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Michael Petrides 
Dr. Michael Petrides is examining the 
function of the different areas of the 
frontal cortex and their interaction with 
parietal and temporal areas in cognitive 
activity, particularly planning and 
working memory. For instance, he has 
shown that the ability to monitor self-
generated, intentional actions in working 
memory depends on a specific part of the dorsolateral frontal 
cortex, which interacts with the parietal cortex during the mental 
manipulation of information. He also examines the cytoarchitecture 
and connectivity of the different cortical areas. Dr. Petrides is also 
studying single cells in this region of the brain to determine the 
specific neural activity that underlies working memory monitoring. 
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Jens Pruessner 
 

Investigating the possible 
origins of interindividual 
differences in stress 
responsivity is one of the 
research themes of the 
laboratory of Dr. Jens 
Pruessner. In several studies, 
he has been able to 
repeatedly show how a 

specific set of personality variables, especially self-esteem and locus 
of control, are systematically linked to these different types of stress 
responses. In a series of studies involving structural Neuroimaging, 
he has since investigated the integrity of brain structures involved 
in the regulation of the hypothalamic-pituitary-adrenal (HPA) axis 
and thus the endocrine stress response, and has found the volume 
of the hippocampus to be systematically and inversely related to the 
magnitude of the endocrine stress response, and positively 
correlated to the personality variables self-esteem and locus of 
control. 
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David Ragsdale 
Dr. David Ragsdale studies voltage-gated 
ion channels, the membrane proteins 
that mediate the intrinsic electrical 
properties of neurons. His group is 
interested in elucidating the molecular 
structure of ion channels, in 
understanding their molecular 
pharmacology, and in determining how 
naturally occurring mutations in ion 
channel genes alter channel function to 

cause epilepsy and other neurological disorders. 
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Richard Roy 
As a postdoctoral fellow with 
Pierre Chambon and Jean-Marc 
Egly, Richard Roy became 
involved in the characterization 
of the general transcription/DNA 
repair factor TFIIH. During this 
work he linked this important 
general transcription factor to 
DNA repair and cell cycle 
regulation. Continuing his 
interests in the control of cell 

division Dr. Roy worked with Victor Ambros as a Human 
Frontiers Fellow where he focused on cell cycle regulation in a 
developmental context using genetic analysis in C. elegans. Both 
Professors Chambon and Ambros each went on to independently 
win the Lasker Prize for their contributions to biomedical 
research. Since his appointment at McGill, Dr. Roy and his 
laboratory have developed several novel molecular/genetic links 
to better understand how cell proliferation is controlled in an 
organismal context. For the last few years the Roy lab has 
focused on how AMPK and LKB1 signalling control germ line 
stem cell quiescence in addition to various aspects of metabolism 
and behaviour. Research in the Roy Laboratory has largely been 
funded by the National Cancer Institute of Canada, CIHR and 
NSERC. He was a CIHR New Investigator, and is currently an 
Associate Member of the Goodman Cancer Centre at McGill. 
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Ed Ruthazer 
 
 We are studying the development of 
topographic maps in the brain with a 
special focus on the influence of neural 
activity and early experience on the  
morphology and connectivity of 
neurons. Individual axonal and dendritic 
branches in the intact brain are 
constantly remodeling throughout 
development. Using in vivo time lapse 
two-photon imaging of single neurons 
in the retinotectal system of Xenopus 
tadpoles and the visual cortex of 
rodents, the laboratory is able to 
observe the development of CNS 
connections in the intact, living animal. Combining specific 
molecular and pharmacological manipulations with in vivo imaging 
is a powerful approach to unravelling the intracellular and 
intercellular signaling pathways involved in the formation and 
refinement of connections between brain regions. In addition to 
studying these key events and molecular players in CNS 
development, the lab is also interested in developing novel imaging 
and electrophysiology techniques for the study of neuronal 
connectivity and intracellular signaling. 
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Amir Shmuel 
 

My research program focuses on two 
goals. The first is to understand 
functional brain imaging signals, and 
to evaluate the degree to which they 
reflect the underlying neuronal 
activity. The second is to elucidate the 
principles and processes utilized by 
the cerebral cortex to analyze sensory 
information and to create coherent 
perception. 
 
My lab employs an integrative 
approach, using a combination of 
imaging and electrical recording 

techniques. These include functional Magnetic Resonance 
Imaging (fMRI), optical imaging using intrinsic signals and 
voltage sensitive dyes, multi-channel neurophysiological 
recordings, Transcranial Magnetic Stimulation (TMS), 
optogenetics and histology. Together, these techniques 
encompass multiple levels of spatial and temporal resolution. 
Brain activity signals obtained by large scale noninvasive imaging 
methods are compared to activity of groups of neurons imaged 
optically, and to electrically-recorded activity obtained from 
groups of neurons and single neurons. The measurements are 
recorded while presenting different types of sensory stimuli. In 
each of the themes my lab investigates, we emphasize the 

development of models in parallel to obtaining 
experimental data, with the aim of fitting the 
models to our experimental data. 
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Jesper Sjöström 
 

 
It is widely believed that learning and 
memory, as well as the wiring up of 
circuits during development, are due to 
changes in strength of connections 
among neurons, known as synaptic 
plasticity. In the classical view, synaptic 
strengthening is elicited by correlated 
high-frequency firing in connected 
neurons, but recent research has shown 
that plasticity is acutely sensitive to the 
precise timing of action potentials in 

connections neurons. Typically in Spike-Timing-Dependent Plasticity 
(STDP), pre before postsynaptic firing within a 20-millisecond 
temporal window leads to strengthening, whereas the opposite order 
elicits weakening. With this temporal asymmetry, STDP is perfectly 
suited for complex computations such as sequence learning and 
predictive coding. Our research is focused on the mechanisms, 
phenomenology, and functional consequences of STDP in neocortical 
microcircuits. We thus investigate how STDP differs with neuronal 
type, what mechanisms underlie such differences, and why STDP 
should vary with synapse type. We also explore what happens when 
plasticity mechanisms go wrong in disease states such as epilepsy. To 
these ends, we employ custom-built two-photon laser scanning 
microscopes, quadruple and dendritic patch recordings, optogenetics, 
neurotransmitter uncaging, and computer modelling. 

 



      Neuroscience 6th Annual Wine & Cheese    
November 4, 2015!

!!!30!

David Stellwagen 
 

Neuroinflammation is a hallmark of 
almost every neurological disorder, 
from acute head injury and stroke to 
most neurodegenerative diseases, 
and is thought to be a major 
contributor to the disruption of 
neuronal function and cell death. 
However, due to the relatively 
immune-isolated nature of the 
central nervous system, 
inflammatory signaling molecules 
also have distinct non-immune 
functions in the brain. Neuro-inflammation may at times be a 
compensatory response to pathology. We identified the pro-inflammatory 
cytokine Tumor Necrosis Factor-alpha (TNFα) as a key regulator of 
synaptic transmission. TNFα, through the alteration of neurotransmitter 
receptor trafficking, acts as a glia-released mediator of homeostatic 
synaptic scaling, an important compensatory form of synaptic plasticity. 
We are interested in characterizing the role of TNFα and other cytokines 
in the normally functioning nervous system, to understand how the 
nervous system will be damaged by excessive release of these same 
cytokines during neuroinflammation. The lab has been focusing on three 
primary questions: 1) understanding the detailed mechanisms of TNFα-
dependent synaptic plasticity, 2) investigating the role of TNFα-
dependent plasticity in development and behavior, and 3) investigating 
the role of TNFα-dependent receptor trafficking, particularly of the 
calcium permeable AMPA receptor, to various neuropathies. 
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Stefano Stifani 
Dr. Stifani's laboratory is interested in the 
biology of neural stem/progenitor cells 
(‘SCs’) in the context of nervous system 
development, homeostasis and disease. 
More specifically, they are pursuing the 
following three main objectives. 

1) To characterize the mechanisms 
controlling the generation of neuronal and 
glial cells from neural SCs in the developing 
and postnatal mammalian brain, with 
particular focus on the cerebral cortex. The 
aim is to understand how normal neural SCs 
contribute to physiological brain 
development and homeostasis. 

2) To clarify the mechanisms underlying the most malignant form of human 
brain cancer, termed glioblastoma. The aim is to understand the roles of SC-
like cells with tumour-forming ability in glioblastoma tumorigenesis and to 
assess thepotential of therapeutic approaches targeting this particular 
glioblastoma cell population. 

3) To elucidate the events controlling the development and neural circuit 
integration of specific types of motor neurons controlling breathing. These 
are particularly vulnerable to degeneration in the incurable motor neuron 
disease, Amyotrophic Lateral Sclerosis. The aim is to understand the 
mechanisms driving respiratory motor neuron differentiation in vivo in order 
to translate this information into protocols to induce human pluripotent SC-

like cells to generate disease-relevant motor neurons that 
will enable the study of disease pathophysiology and 
large-scale screening of new potential therapeutic 
compounds. 
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Alanna Watt 
What are the critical factors 
needed to ensure the normal 
development of neuronal 
circuits? This is an 
important question because 
improper brain development 
can have devastating 
consequences. Early 
patterned network activity 
has been observed in several 
areas in the developing brain 
and is thought to play a role 
in sculpting neuronal 
circuits. Recently, such activity has been observed in the 
developing cerebellum, a brain region that is involved in fine 
motor control and memory. To illustrate, you use your 
cerebellum when you ride a bike, dance a salsa, or play a musical 
instrument. My lab uses several approaches, including 
electrophysiology, two-photon, and confocal imaging, and 
transgenic technology to study the development of the cerebellar 
cortical circuit. In particular, our goals are to understand the 
roles of network activity and synaptic plasticity in sculpting the 
developing circuit. We want to extend our understanding of 
normal circuit development by exploring what goes awry in this 

process during disease, using a model system for 
ataxia.  
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Sarah Woolley 
 
We study the 
production and 
perception of song in 
the zebra finch, a 
species where males 
use song to attract 
and court females. 
The song that males 
perform as adults is 
memorized from a 
tutor early in 
development and 
refined through a process of sensorimotor learning until eventually 
it becomes highly stereotyped or “crystallized” around 90 days of 
age. Females can use these adult songs to discriminate between 
different males as well as to assess the quality of potential mates.
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Ryan Bouma 
 

Interdisciplinary Programs Advisor, Faculty of Science 

 
Elvis Cela 

 
Ph.D Student, Dr. Sjostrom Lab 

 
Elvis is a PhD student in the IPN program working on a novel 
optogenetic model of  epilepsy. He uses a combination of ex-
vivo and in-vivo electrophysiology as well as optogenetics to 
dissect how plasticity rules going awry can rewire local 
neocortical circuits into seizure foc 

 

Maxime Levesque 
 

Collaborator with Dr. Massimo Avoli 
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