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Plenary and Keynote Abstracts

Sunday, May 28, 2017

Presidential Lecture

LINDA BUCK, Fred Hutchinson Cancer Research Center
Deconstructing Smell

Sponsored by:

The sense of smell allows mammals to perceive a multitude of environmental chemicals as having a
distinct odor. It also mediates the detection of pheromones and predator odors that elicit innate
responses. We are interested in how the olfactory system detects different chemicals and how the
nervous system translates those chemicals into diverse perceptions and behaviors. Using a combination
of molecular, cellular, and genetic approaches, we have identified families of receptors that initially
detect odorants and pheromones in peripheral sense organs, asked how those receptors encode the
identities of different chemicals, and investigated how the signals they generate are routed and
organized in the nervous system to yield distinct perceptions and instinctive responses. Our work also
touches on other neural circuits that affect emotions and innate drives that modulate behavior.

Monday, May 29, 2017

Plenary Symposium 1

Growing, wiring and refining neural circuits in the developing brain
Chair: Edward Ruthazer, McGill University

KARUN SINGH, McMaster University
Signaling mechanisms regulating neural circuit formation and their relevance to neurodevelopmental
disorders

The development of the mammalian brain requires precise formation of synaptic connections between
neurons, and abnormalities in this process are thought to play a central role in the pathophysiology of
autism spectrum disorders (ASDs). Sighaling cascades, including multiple kinases, play key roles in
initiating, promoting and stabilizing the growth of synapses in the cerebral cortex. We are interested in
identifying novel signaling molecules and mechanisms that regulate this process with a specific goal to
determine if disruption of these pathways is implicated in neurodevelopmental disorders. Our work
focuses on understanding how a member of the MAP serine/threonine kinase family signals to regulate
excitatory synapse development and maturation. We have identified that KO mice have multiple
abnormalities in synapse development and excitatory neurotransmission in the cortex, leading to
learning and memory, and social deficits. Our recent work has also identified novel mutations in this
molecule from subjects with Autism. Testing of the mutations reveals they impair kinase activity, leading
to abnormal development of dendritic arbors and synapses. This demonstrates that clinically-derived
mutations have a detrimental impact on neurodevelopment. In addition, we have recently begun to



examine the effects on a human in vitro KO model of neurodevelopment. Together, our data describe
how specific members of the MAP kinase family regulate dendritic and synapse development, and
provide novel insight into the molecular mechanisms of neurodevelopmental disorders.

JULIE LEFEBVRE, Sickkids Hospital
The Protocadherin cell-surface code promotes the wiring and survival of inhibitory interneurons into
brain circuits.

In many brain regions, inhibitory interneurons migrate over long distances and integrate into neural
circuits with highly specific patterns in their distribution, number, and synaptic targeting. We know little
of the molecular cues that coordinate local interactions for wiring of interneurons. We propose that the
clustered Protocadherins (Pcdhs), a large family of cell-surface molecules, promote the morphogenesis
and survival of inhibitory interneurons by mediating cell-cell interactions with target cells in developing
brain circuits. The clustered Pcdhs comprise ~60 cadherin-related transmembrane proteins with an
extraordinary potential for cell-surface diversity and wiring specificity. Pcdh isoforms have been shown
to be combinatorially expressed among individual neurons and to engage homophilic interactions. With
properties that greatly amplify cell-surface diversity and selectivity, Pcdhs are proposed to serve as a
code of ‘neuron individuality’ to mediate complex patterns of connectivity. Our previous work in the
mouse retina revealed roles for Pcdhs in dendrite self-avoidance and interneuron survival during circuit
formation. Here, | will discuss our recent findings on the roles for Pcdhs in the development of
GABAergic inhibitory cells in the brain. Juvenile mice lacking Pcdhs from broad classes of GABAergic cells
exhibit dramatic motor deficits, anxiety, and epileptic seizures. | will discuss ongoing work in which we
focus on cortical and cerebellar circuits to elucidate how Pcdhs regulate dendritic and axonal patterning
and promote the survival of inhibitory interneurons during circuit formation. These studies could yield
new insights on the local interactions and molecular cues required for proper establishment of inhibitory
cells into circuits.

GRAZIELLA DICRISTO, Université de Montréal
Mechanisms of refinement of cortical GABAergic circuits

Within the forebrain, GABAergic (y-aminobutyric acid producing) interneurons possess the largest
diversity in morphology, connectivity, and physiological properties. Cortical GABAergic circuit
development is a prolonged process that extends well into adolescence. The maturation of GABAergic
connectivity is activity-dependent and, in turn, it affects neuronal circuit refinement during postnatal
period of heightened plasticity. One of the most prominent classes of cortical GABAergic cells are the
parvalbumin (PV)-positive interneurons, which specifically target the soma and proximal dendrites of
pyramidal cells, hence the name of “basket cells”. PV cells can adjust the gain of integrated synaptic
responses and have been implicated in synchronizing the firing of neuronal populations and in
generating gamma oscillations, which are important for perception, selective attention, working
memory and cognitive control in humans and rodents. Importantly, PV cells have also been involved in
experience-dependent refinement of cortical circuits during postnatal development, or critical period
plasticity.

Featured Plenary Speaker

HOLLIS KLINE, The Scripps Research Institute
Building circuits to process visual information



Visual experience is essential to establish functional connectivity throughout the visual system, however
the mechanisms by which activity influences neuronal development and circuit connectivity are not
clear. Using Xenopus tadpoles we have identified the cellular and molecular effects of visual experience
on topographic map formation, on tectal cell development and on development of the visual circuit. Dr.
Cline will present results of in vivo imaging experiments demonstrating novel cellular mechanisms by
which experience controls visual circuit plasticity and function.

Tuesday, May 30

Plenary Symposium 2

Glia and brain function
Chair: RICHARD ROBITAILLE, Université de Montréal

Glial Mismanagement of Neuromuscular Junction Structure and Function in Amyotrophic Lateral
Sclerosis

A major pathogenic events in Amyotrophic Lateral Sclerosis (ALS) is the destruction of neuromuscular
junctions (NMJ) leading to an extended denervation and retraction of the nerve terminal at the NMJ.
Despite the importance of NMJ malfunction and the reported involvement of other glial cells in ALS, the
contribution of Perisynaptic Schwann cells (PSCs), glial cell at the NMJ, remains unknown. PSCs influence
synaptic efficacy, structural stability and integrity and repair of the NMJ. Interestingly, these roles are
complementary and muscarinic receptor (mAChR) activation represents a central element for
appropriate PSC responses. In particular, PSCs muscarinic signaling must be reduced for NMJ
morphological plasticity and repair to occur. We tested whether PSC properties are not compatible with
NMJ plasticity and repair and that restoring PSCs activity would rescue NMJ structure and function.

We used soleus nerve-muscle preparations of a mouse model of ALS carrying the SOD1G37R
human mutation. We combined morphological and physiological approaches to determine the
properties and activity of the synaptic and glial components at the NMJ. We observed that the PSCs
muscarinic signaling is enhanced in a SOD1 mouse model, suggesting that their contribution to NM)J
repair and remodelling in ALS would be impaired. To test this possibility, we performed chronic in vivo
blockade of PSC mAChRs (using fluorescent pirenzepine, flPir) and examine whether NMJ repair was
restored. Muscarinic activation of PSCs was reduced by the in vivo treatment although synaptic
properties remained unaffected. Importantly, reduction of PSCs mAChRs activity restored their ability to
repair and maintain NMJs structural integrity as indicated by the increased PSCs process extensions,
sprouting events of the presynaptic terminals and poly-innervated NMJs.

These results suggest that reducing PSCs mAChRs activation could be beneficial in a context of
ALS. This intrinsic PSC property could represent an important and novel therapeutic target in ALS.

MARIE-EVE TREMBLAY, Centre Hospitalier de I’Université Laval
Microglia-synapse interactions in health and disease

Discoveries spanning the last decade have challenged our view of microglia, the brain's immune cells,
showing their essential but previously unexpected contribution to the experience-dependent
remodeling of neuronal circuits. In this emergent field of investigation, my research aims to determine
how this newly defined fundamental mechanism could be implicated in the loss of synapses that best
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correlates with the impairment of learning and memory across chronic stress, depression,
schizophrenia, aging, and Alzheimer's disease. In my presentation, | will discuss about our recent
characterization of a microglial phenotype that is induced by chronic stress, fractalkine receptor
deficiency, aging, or Alzheimer's disease pathology. These 'dark' microglia appear extremely active, even
more than the normal microglia, typically reaching for synaptic clefts, while extensively engulfing axon
terminals and dendritic spines. In addition, our recent findings revealed the occurrence of these dark
microglia in a schizophrenia mouse model induced by prenatal immunological challenge, as well as in
normal early brain development, two conditions where synaptic pruning is exacerbated. These findings
indicate that dark microglia could represent a subset of cells that become stressed as a result of their
hyperactive involvement with the remodeling of neuronal circuits across development, plasticity, and
disease.

GRANT GORDON, University of Calgary
Behavioral State Dependence of Cortical Astrocyte Ca2+ Signals During Neurovascular Coupling

PV cell function relies on their pattern of connectivity: they innervate hundreds of postsynaptic targets
with multiple synapses clustered around the cell body and proximal dendrites. The establishment of
mature innervation by a single PV cell requires several steps, from finding the right cell target and
selecting the appropriate subcellular location for synapse localization, to synapse proliferation and
refinement. Here, | will discuss some of our recent findings regarding the molecular mechanisms
regulating the timing of maturation of PV cell connectivity in the postnatal rodent cortex.

Featured Plenary Speaker

DWIGHT BERGLES, John Hopkins University
Multi-scale analysis of astrocyte activity in the mammalian brain

Understanding how information processing in neural circuits is influenced by brain state requires in vivo
assessments of population activity during different behaviors. To define the mechanisms responsible for
activating astrocyte networks in the adult brain, we developed conditional GCaMP mouse lines and
performed in vivo two photon imaging in awake animals. Our studies indicate that there are two
functionally distinct, but interdependent modes of calcium signaling in astrocytes — one based on
activation of metabotropic receptors and another that is intrinsically generated. | will describe the
contexts in which these modes of signaling occur and the mechanisms responsible.

Keynote Lecture

CHARLES BOURQUE, McGill University
Control of body hydration by heat, salt and circadian time

Defects in body hydration are common causes of neurological symptoms associated with acute and
chronic pathological conditions. Although behavioral (thirst, salt appetite) and physiological responses
(renal handling of salt and water) that maintain hydration are known, it is less clear how the brain
orchestrates these to achieve homeostasis. Bourque will describe recent cellular-molecular studies
revealing how hypothalamic “osmoreceptor” neurons monitor body hydration and control homeostatic
effector neurons via synaptic mechanisms. The talk will also highlight feed-forward circuits can mediate



anticipatory adjustments in the absence of altered hydration, thus challenging the notion that fluid
homeostasis relies mainly on negative feedback.

Wednesday, May 31

Plenary Symposium 3

Memory and Cognition
Chair: PAUL FRANKLAND, University of Toronto

KARI HOFFMAN, York University
Multiple roles of the primate hippocampus in visual exploration

The hippocampus plays a role in memory across various species, though species differences appear on
closer examination of the tasks and neuronal correlates. | will describe hippocampal activity during
learning and memory in primates as contrasted with better-established correlates in rodent models.
Using this comparative lens, | will revisit the role of the hippocampus in navigation and in memory,
presenting new results from memory-guided visual exploration and during wireless recordings in freely-
behaving macaques

KATHERINE DUNCAN, University of Toronto
Memory States in the Human Brain and Behaviour

The key characteristic distinguishing memory from other cognitive processes is that memory's ultimate
success depends on multiple phases: encoding new memory traces; storing and consolidating those
traces; and retrieving the stored content. The distinct, and potentially incompatible, demands of each
phase may present challenges for specialized memory systems like the hippocampus. One way that the
hippocampus has been proposed to overcome these challenges is by dynamically shifting its processing
to favour memory encoding in novel contexts and retrieval in familiar ones. Our research has explored
this possibility, identifying evidence for hippocampal processing shifts in humans. Using fMRI, we have
characterized how the hippocampus detects novelty and how novelty detection can shift connectivity
along hippocampal pathways. We have also used this hippocampal framework to make new predictions
about how novelty and familiarity shape memory behaviour. Specifically, drawing on the time-course of
hippocampal cholinergic modulation, we have identified that recent exposure to novelty elicits a
memory state that facilitates the formation of distinct memories, whereas recent exposure to familiarity
facilitates the reactivation of other, unrelated associations. Together, this work highlights that memory
success can depend on the state of hippocampal processing, in turn influenced strongly by the context in
which the memory is made and, later, retrieved.

PAUL FRANKLAND, University of Toronto
Identification and interrogation of a fear memory network

Long-term memories are thought to depend upon the coordinated activation of a broad network of
cortical and subcortical brain regions, but within this distributed network some regions may play more
important roles than others during consolidation. Previously, we used a global mapping approach to
identify networks of brain regions activated following recall of long-term fear memories in mice
(Wheeler et al [2013] PLoS Comp Biol). Expression analysis of the activity-regulated gene, c-fos, across
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84 brain regions allowed us to identify regions that were co-active following memory recall, and
presumably form a network that is engaged by long-term memory recall. Graph theoretical analysis of
this network indicated that the memory network had small-world properties, and included several
highly-connected hub-like regions that may play privileged roles in memory expression. Using
pharmacogenetic neuronal silencing strategies, here we test the hypothesis that these hub regions play
disproportionately important roles in the consolidation of long-term contextual fear memories. To do
this we virally expressed the inhibitory designer receptor exclusively activated by designer drugs
(DREADD) HMA4Di in different hub and non-hub regions in the memory network. DREADDs are
insensitive to endogenous ligands but activated by a synthetic ligand clozapine-N-oxide (CNO). When
bound to CNO, this Gi-coupled DREADD induces membrane hyperpolarization and inhibition of spiking
activity. Following contextual fear conditioning training, CNO or vehicle was administered via drinking
water for 14 days and then contextual fear memory was tested. We found that inhibition of several
cortical and subcortical hub regions disrupted consolidation of the contextual fear memory. In contrast,
our data indicate that similar inhibition of non-hub regions in the memory network had no effect. These
data support the idea that highly-connected hub regions play a disproportionately important role in the
consolidation of contextual fear memories.

Featured Plenary Speaker

TIM BUSSEY, Western University
How is memory organized? Memory Systems versus the Representational-Hierarchical View

The predominant paradigm in cognitive and behavioural neuroscience assumes that the brain is
organized into processing modules specialised for particular psychological functions. With respect to
memory, the textbook view is that different systems are specialised for processing underlying specific
types of memory. For example, there is thought to be a memory system localised in the medial temporal
that is specialised for declarative (explicit) memory. Structures in the ventral visual stream, on the other
hand, are important for other functions such as perceptual discrimination, categorization, etc — the so-
called "perceptual representation system". In my talk | will describe, and provide evidence for, an
alternative framework — the Representational-Hierarchical View, which suggests that instead of labeling
different areas of the brain as being important for different types of memory processing, it may be more
useful to think in terms of content, i.e., the specific representations that different regions maintain, and
specifically how higher-level representations disambiguate behaviourally ambiguous lower-level
representations. This view can account for everything the memory system view can account for -- and
much that it can’t.



Parallel Symposia Abstracts
Symposium 1:

Sleep mechanisms and functions
Chair: VALERIE MONGRAIN, Université de Montréal

Overview:

Sleep is an essential behavior regulated by complex interactions at the molecular, cellular and circuit
levels. Recent technological advances in neuroscience have allowed an increasingly precise
understanding of how these different levels contribute to the regulation of sleep and wakefulness and
to the generation of brain rhythmic activity during the different behavioral states. The first two talks of
the symposium will detail newly identified contributions of specific neuronal circuits in the control of
arousal and of the different stages of sleep. In addition, behavioral state determines how the brain
processes and stores information, and sleep loss impacts a variety of brain functions through intricate
molecular mechanisms. The last two presentations of the symposium will be presenting, for different
brain regions, how networks are impacted by sleep loss to modulate neuronal functions.

Speakers:

John Peever, University of Toronto
Circuits controlling REM sleep in health and disease

REM sleep is characterized by cortical activation, muscle paralysis and vivid dreaming, but the neural
circuits that generate REM sleep remain poorly understood. Understanding the brain mechanisms that
control REM sleep requires the identification of key neurons in the control circuits and mapping of their
synaptic connections. Recent technical advances (optogenetics) are facilitating the identification and
dissection of the circuit control of REM sleep. This talk will highlight recent advances in the interrogation
of the brainstem circuits that generate REM sleep and how breakdown in these circuits underlies
common neurological disorders such as narcolepsy and REM sleep behavior disorder.

Barbara E Jones, McGill University
Arousal systems and their regulation by sleep

Arousal systems include neurons distributed through the core of the brainstem, hypothalamus and basal
forebrain and include glutamatergic together with GABAergic effector neurons, which through
ascending projections stimulate cortical activation and descending projections stimulate behavioral
arousal with postural muscle tone. These neurons commonly discharge at their highest rates during
active or attentive waking and their minimal rates during sleep. They are generally excited by input from
widely projecting neuromodulatory systems, including cholinergic, noradrenergic and orexinergic
neurons, also constituents of the arousal systems. All of these wake-active neurons are homeostatically
regulated, such that following enforced waking with sleep deprivation, when they would remain
continuously active, they are submitted to homeostatic down-scaling by an increase in inhibitory
receptors, which is associated with increased sleepiness and sleep drive. These changes are alleviated
with sleep recovery and rebound which allows return to baseline stable levels of receptors and activity.
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Emma K O'Callaghan, Université de Montréal
Contribution of circadian components to sleep homeostasis

Synaptic adhesion molecules (SAMs) are involved in the regulation of synaptic plasticity, and the
formation of neuronal networks. Our lab has shown specific SAMs that are involved in sleep
homeostasis, the regulation of EEG parameters, the distribution of sleep, and the recovery response to
SD. We aim to uncover how the expression of these SAMs is regulated, and have identified components
of the circadian clock that may modulate the transcription of these synaptic elements. In particular, we
describe precise mechanisms by which elements of the circadian clock regulate the transcription of the
SAM Neuroligin-1. Further, we describe that a regulator of clock transcription factors, Glycogen
Synthase Kinase 3 Beta (GSK3-B) is involved in the regulation of sleep homeostasis. This presentation
will elaborate upon these findings, and present novel unpublished work obtained from both in vitro and
in vivo experiments, including the application of cutting-edge technologies such as CRISPR/Cas9. We will
describe how these molecules may serve as a molecular link between the circadian and sleep
homeostatic mechanisms.

Robbert Havekes, University of Groningen
The tired hippocampus: insight into the molecular origins of hippocampal memory deficits associated
with sleep loss

Sleep deprivation (SD) is common in modern 24/7 society. Loss of sleep negatively impacts brain
function and particularly affects cognitive processes requiring the hippocampus. Despite decades of
research, mechanisms by which SD impacts cognition remain to be defined. We show in mice that SD
decreases the number of dendritic spines in the hippocampus, which is paralleled by increased activity
of the F-actin severing protein cofilin, and that recovery sleep restores hippocampal spine numbers and
cofilin activity. Viral suppression of cofilin function in hippocampal excitatory neurons prevents this loss
of dendritic spines, reverses the deficits in hippocampal synaptic plasticity (LTP), and impairments in
long-term memory caused by SD. The elevated cofilin activity observed after SD is caused by the cAMP-
degrading phosphodiesterase isoform PDE4A5, which hampers cAMP-PKA-LIMK signaling. Viral
suppression of PDE4AS function prevents changes in LIMK and cofilin signaling as well as the cognitive
deficits associated with SD. This work demonstrates that alterations in structural plasticity in
hippocampal neurons contribute to the deficits in synaptic plasticity and memory caused by SD.

Symposium 2:

Critical Mediators of Pain: Uncovering Novel Therapeutic Targets
Chair: MICHAEL HILDEBRAND, Carleton University

Overview:

Chronic pain is a major public health challenge that affects one in five Canadians and is often severe,
debilitating and exceedingly difficult to treat. Current treatments provide moderate pain relief and have
many side effects, as exemplified by the tolerance and withdrawal associated with opioids. Thus, there is
an urgent need to identify therapeutic targets based on new mechanisms. The spinal cord and
intervertebral discs in the spine are potential sites of action for new therapeutic approaches, and spinal



neuroplasticity and intervertebral disc degeneration are both associated with chronic pain. This session
will highlight current research aimed at identifying the molecular players in spinal hyperexcitability and
in intervertebral disc degeneration. We will discuss the roles of specific receptors, channels, intracellular
signaling pathways, and epigenetic mechanisms in mediating pathological plasticity and degeneration.
Based on evidence from ex vivo assays, rodent models of pathological pain and human pain conditions,
we will discuss how targeting these diverse mechanisms reverses pain-related pathologies ranging from
opioid tolerance to neuropathic and low back pain.

Speakers:

Daniela Salvemini, Saint Louis University School of Medicine
Deregulation of adenosine signaling at the A3 adenosine receptor subtype drives chronic neuropathic
pain states - new insights in a novel therapeutic target.

Chronic neuropathic pain affects 15-20 millions of individuals in the US alone. Neuropathic pain
conditions are chronic, often severe, debilitating and exceedingly difficult to treat. People with
neuropathic pain also often have depression, sleep disorders and anxiety greatly impacting the quality
of life of the patient. Current treatments provide moderate pain relief and have many side effects as
exemplified by the use of opioids. There is an urgent need to identify therapeutic targets based on new
mechanisms. Our recent work suggests that deregulation of adenosine signaling at the A3 adenosine
receptor subtype contributes to the development of chronic neuropathic pain syndromes and to opioid
unwanted actions such as analgesic tolerance and increased pain sensitivities. Building on these findings
our work led to the discovery of selective A3AR agonists as potent non-narcotic analgesics for the
management of chronic neuropathic pain. | will give an overview of our recent findings in this area.

Michael Hildebrand, Carleton University
Molecular determinants of dorsal horn hyperexcitability in pathological pain processing

To effectively target pathological pain processes, the molecular changes that mediate spinal dysfunction
need to be identified. Hyperexcitability within the dorsal horn of the spinal cord results from a
disruption in the balance between excitation and inhibition, leading to increased pain transmission from
lamina | dorsal horn neurons to the brain. We have recently found that excitatory NMDA receptors at
lamina | synapses are potentiated following peripheral nerve injury or inflammation. We find that BDNF
mediates this potentiation of synaptic NMDAR responses through activation of TrkB and the Src-family
kinase, Fyn. Surprisingly, we also find that chloride-dependent disinhibition is necessary for the
potentiation of NMDARs. In rodent and human models of spinal pain pathology, we find that the
phosphatase STEP61 is the molecular brake in lamina | neurons that is lost to connect these two distinct
pathological mechanisms. Importantly, blocking this feed-forward spinal mechanism reverses
inflammatory pain hypersensitivity. Thus, we propose that targeting specific molecular determinants of
spinal pain amplification is a potential therapeutic approach for treating pathological pain.

Laura Stone, McGill University
Preventing pain at the source: targeting intervertebral disc degeneration as a therapeutic strategy for
low back pain.

Intervertebral disc degeneration is a major cause of chronic low back pain. The pathological mechanisms
underlying painful disc degeneration, including pathological innervation and inflammation, are therefore
potential targets for new therapeutic approaches. Recent evidence implicates multiple molecular targets
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including toll-like receptors (TLRs), neurotrophins and cytokines in disc degeneration and low back pain.
Studies indicating a role for TLRs, neurotrophins and cytokine production in human disc pathology will
be presented along with in vivo data demonstrating the therapeutic efficacy of targeting each these
pathways in a pre-clinical model of low back pain and disc degeneration. Together these studies support
the idea that targeting pain at its source by inhibiting disc degeneration is a viable therapeutic strategy
for back pain.

Symposium 3:

Control of locomotor activity: from the cortex to the spinal cord
Chair: SIMON GOSGNACH, University of Alberta

Overview:

Locomotion is an essential motor act which is characterized by the rhythmic alternation of muscles on
the left and right sides of the body. This rhythmic activity is generated by a neural circuit located in the
spinal cord (the locomotor CPG) which receives inputs from the cortex and the periphery in order to
tailor its activity to accommodate environmental cues. Recently, much has been learned about
component interneurons of the locomotor CPG, however we still know little regarding the manner in
which sensory and descending input interface with it, and fine tune its output. In this symposium we will
discuss new findings regarding the connectivity of genetically defined interneuronal components of the
locomotor CPG, and the manner in which activity of these interneurons is modulated by sensory
afferents. We will also discuss how cortical and subcortical areas are involved in the planning and
modulation of locomotor activity based on sensorimotor cues. The overarching goal of this symposium is
to begin to unravel the complex connectivity between components of the CNS that interface with the
locomotor CPG and enable purposeful, goal directed locomotion to be generated.

Speakers:

Trevor Drew, Université de Montreal
Walking 101 : What the brain tells the spinal cord.

Cortical and brainstem structures play a critical role in the control of locomotion, ensuring that gait is
appropriately modified to account for any changes in the environment. Critical functions of supraspinal
structures include: control of posture; step-by-step regulation of the level of muscle activity; precise
modifications of gait to adapt to obstacles in the environment; and the advance planning of gait changes
on the basis of vision. Each of these functions is primarily regulated by different regions of the brain,
albeit with varying degrees of overlap. The control of posture and the step-by-step regulation of
locomotion, for example, is regulated primarily by structures in the brainstem while the motor cortex
contributes primarily to the execution of the precise gait changes required to negotiate obstacles under
visual guidance. There is less information on the planning of gait modifications but recent evidence
suggests that the posterior parietal cortex, the premotor cortex and the basal ganglia contribute to an
estimation of object location and to limb selection. Together these diverse signals provide the flexibility
required to negotiate a complex environment.

Patrick Whelan, University of Calgary
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Parallel dopaminergic pathways controlling locomotion in the mouse.

Over the last decade substantial progress has been made in understanding the role of descending
projections that evoke and control ongoing locomotion. Building on this work, we are exploring A1l in
the posterior hypothalamus and A13 neurons in the zona incerta that contain dopaminergic neurons
that project to the spinal cord and brainstem. Here we show that photostimulation of the A11 and A13
nuclei can evoke locomotor activity in mice. We present evidence that the A1l projects to the Medullary
Reticular Formation (MRF), while the A13 projects to both the Mesencephalic Locomotor Region (MLR)
and the MRF. In addition, both the A11 and the A13 projects fibres to the thoracolumbar spinal cord.
These data suggest an expanded view of dopamine?s role in locomotion beyond the well-known
nigrostriatal pathway.

Ying Zhang, Dalhousie University
The local circuits of V3 interneurons in the spinal cord

V3 interneurons (INs) in the spinal cord play important roles in generating robust and stable gaits in
mammals. Previous anatomical data has shown that the majority of V3 INs are commissural however
recent data collected from my lab demonstrates that V3 INs are involved in more complicated local
circuits. Using the Phasor spatial light modulator (SLM) system to uncage MNI-glutamate, we are able to
activate individual V3 INs, while monitoring postsynaptic reaction through whole cell patch clamp
recordings. In 300um thick slices, we find, unexpectedly, that ventral V3 INs innervate ipsilateral motor
neurons (MNs) and adjacent V3 INs. Some of these V3-V3 and V3-MN connections may be via electrical
coupling. Using an isolated lumbar spinal cord, however, we confirm that intermediate descending V3
INs synapse to contralateral MNs. Typically a cluster of adjacent V3 INs are activated together to elicit
excitatory post-synaptic potentials (EPSPs) in contralateral MNs, although inhibitory PSPs are also noted
on occasion. Our current study is the first to map out the functional local circuits of spinal V3 INs and
will lead us to a better understanding of locomotor mechanisms.

Alain Frigon, Université de Sherbrooke
The control of left-right coordination during locomotion by spinal circuits interacting with
somatosensory feedback

The basic locomotor pattern is generated by a network of neurons within the spinal cord called a central
pattern generator (CPG). It is thought that each hindlimb is controlled by its own spinal locomotor CPG
and that left-right coordination is mediated by commissural interneurons. To investigate the control of
left-right coordination by spinal circuits interacting with somatosensory feedback, adult cats were
spinal-transected at low thoracic levels and trained to recover hindlimb locomotion. Cats were
implanted with electrodes to record muscle activity (EMG, electromyography) and to stimulate
peripheral nerves to evoke reflexes. After stable hindlimb locomotion recovered, cats performed tied-
belt (equal left-right speeds) and split-belt (unequal left-right speeds) locomotion. The results show that
cutaneous reflexes are modulated non-linearly with speed during tied-belt locomotion. Moreover,
during split-belt locomotion, cutaneous reflex amplitude is smaller than what would be predicted based
on belt speed. We propose that the spinal locomotor network modulates somatosensory feedback to
optimize dynamic stability when changing speed and when left-right coordination is challenged.

Symposium 4:
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Genetic and Optogenetic Investigation of Neural Circuit Mechanisms for Behaviours

Overview:
Chair: MEI ZHEN, Lunenfeld-Tanenbaum Research Institute, Sinai Health System

An ultimate goal of neuroscience is to understand the neural basis for animal behaviors. Only through a
comparison of the organization and operation of neural circuits from multiple systems can fundamental
principles underlying signal processing in the nervous system be extracted. In this symposium, we bring
together junior and mid-career researchers who combine optogenetic and genetic approaches to study
circuit mechanisms that underlie sensorimotor and cognitive behaviors in invertebrate (C. elegans and
Drosophila) and vertebrate (mouse) models. Through these talks we will introduce state-of-art
technology and the latest breakthroughs in dissecting the cellular mechanisms for animal behaviors in
different model systems. Further, we aim to stimulate discussion on the diversity and conservation of
circuit basis for animal behaviors.

Speakers:

Kenichi Okamoto, Lunenfeld-Tanenbaum Research Institute
Novel optogenetic approaches for studying spatiotemporal roles of cAMP and cGMP signalling from
the synapse level to the brain cognitive function

Understanding how neuronal connections (synapses) are modulated is essential for elucidating the
mechanisms of learning and memory. cAMP and cGMP are ubiquitous second messengers with a variety
of essential physiological roles, and the metabolic enzymes for cAMP/cGMP pathways are excellent drug
discovery targets for neuropsychiatric cognitive disorders. Pharmacological reagents and genetic
manipulations have been utilized to study the mechanisms of the cAMP/cGMP signalling system.
However, these approaches are limited in spatial and temporal specificity in the brain and thus the
precious dynamic signalling functions remain elusive. To study the spatiotemporal dynamics and roles of
cAMP/cGMP, we established optogenetic approaches to locally manipulate second messenger levels by
light-sensitive enzymes that synthesize/hydrolyze cAMP/cGMP. We applied these tools to study synaptic
function at hippocampal brain slices as well as cognitive performance in freely behaving mice. | will
discuss our recent work which reveals rapid cAMP/cGMP functions in synaptic plasticity and memory
formation.

Tomoko Oyama, McGill University
Multilevel multimodal integration enhances action selection in Drosophila

All nervous systems need to reliably transform multisensory information into appropriate motor
outputs. Multisensory integration has been actively studied in the brain. Whether such integration
occurs upstream of the brain, and how it is achieved at the level of cells and neural circuits, remain
unknown. Here we demonstrate multisensory enhancement of rolling, an escape response naturally
evoked by the sting of a parasitoid wasp in Drosophila larvae, and identify where this effect occurs
within the circuitry that governs the behavior. Building on previous studies that identified larval
nociceptive neurons as necessary and sufficient for rolling, we find that the frequency of rolling evoked
by nociceptive neuron activation is greatly increased in the presence of vibration. We show that this
integration of nociceptive and mechanosensory information occurs at a class of first-order projection
interneurons as well as a pair of thoracic command neurons. EM reconstruction reveals that two distinct
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pathways--one local and the other though the brain--converge onto the command neurons. Collectively,
our results demonstrate multisensory integration upstream of the brain in Drosophila larvae.

Michael Hendricks, McGill University
Functional asymmetry for temporal stimulus features in C. elegans

Functional asymmetry in the brain allows for lateralized specialization in sensory, motor, and cognitive
processes. In the nematode, C. elegans, neurons exhibit anatomical or functional left-right asymmetry.
One of the best characterized are the ASE salt-sensing neurons. ASER is activated by salt decreases and
suppressed by salt increases, while ASEL shows the opposite response. Several models have been
proposed of how the ASEs might function together to compute a time derivative of salt changes (dC/dt)
to drive navigation behaviour. At odds with these models is the fact that ablation of ASEL has no or
minimal effects of positive or negative salt chemotaxis under a wide range of conditions. By
systematically looking at ASE physiology and behavioural responses under carefully matched stimulus
conditions, we found that ASEs can function separately to drive behavioural responses to the same
stimulus but in different dC/dt ranges. Thus, functional lateralization in ASEs may represent
specialization for environments with different stimulus distributions rather than a mechanism to
enhance sensory discrimination.

Michael Gordon, University of British Columbia
Neural circuit mechanisms for integrating taste, hunger, and nutrient detection in Drosophila

Animals use chemosensory information to guide their feeding decisions. In particular, taste input is used
to make simple binary decisions about whether or not to consume a food - sweet taste generally signals
nutritive carbohydrates and promotes ingestion, while bitter taste serves as a warning of potential
toxins and drives rejection. However, interoceptive signals also heavily weigh on these critical choices.
Specific mechanisms to detect nutrients postingestively or relay satiety state provide important
contextual information that informs feeding decisions. We have been investigating the mechanisms that
impart hunger and satiety information to the neural circuits processing taste sensory input. Recently, we
discovered a population of octopaminergic and tyraminergic neurons that directly modulate the
sensitivity of bitter taste neurons in response to starvation. | will present our latest work in this area,
along with new insight into the regulation of taste-independent mechanisms of sugar sensing from
combining genetic manipulation of neural activity with automated, quantitative behavioral readouts.

Symposium 5:

Memory symphony: the score, the orchestra and the conductor
Chair: LISA TOPOLNIK, Laval University

Overview:

Every important event and every significant life episode is imprinted in our brain through memory
traces. The brain?s amazing capacity to store the most essential information about our life, the so-called
contextual memory, is encoded and stored through a concerted dialogue of several brain structures,
including the hippocampal and rhinal cortices. It is believed that hippocampal circuitry together with the
entorhinal cortex, subiculum and the medial septum take a central place in the brain cognitive map and
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constitute the memory orchestra. What is the symphony played by this orchestra? Who writes the score
and who is the conductor? This mini-symposium will attempt to answer these questions by highlighting
several recent breakthroughs in the field of memory circuits that became possible due to ingenious
combinations of multiple technologies in awake behaving rodents, including multi-site
electrophysiology, optogenetics, miniaturized microscope and two-photon imaging. This symposium will
bring together four outstanding scientists at different stages in their career to present novel findings on
spatial and episodic memory encoding through multi-level circuit interactions.

Speakers:

Mark Brandon, McGill University
Space and time in the entorhinal-hippocampal circuit in health and Alzheimer's disease

The medial entorhinal cortex (MEC) is a high-level cortical structure that generates a neural code for
location, similar to a GPS. Individual neurons in the MEC 1) create a grid of repeating spatial fields (grid
cells), 2) signal the proximity to borders of the environment (boundary vector cells), or 3) respond to a
particular direction in space (head direction cells). Together these cells create a rich and detailed
representation of space that is important for navigation and spatial memory. | will discuss our latest
work that is beginning to reveal how these cell types contribute to spatial representations found
downstream in the hippocampus and how these neuronal codes undergo systematic degeneration in a
mouse model of Alzheimer?s disease.

Attila Losonczy, Columbia University
Dissecting hippocampal circuits for navigation and memory

Both spatial navigation and episodic memory functions have been linked to the mammalian
hippocampus, but the detailed mechanisms at cellular and circuit levels remain poorly understood. To
address these questions, we use in vivo functional imaging to monitor the activity of identified
microcircuits in the hippocampus of behaving mice during spatial exploration, fear learning and goal-
directed learning. The talk will focus on our recent efforts aimed at dissecting functional roles of
microcircuits at the dentate gyrus and at the CA1 areas of the mouse hippocampus. | will summarize
how various types of dentate gyrus principal neurons ? adult-born and mature granule cells, and hilar
mossy cells contribute to context encoding and discrimination. We also monitored activity in deep and
superficial subpopulations of CA1 pyramidal cells, and assessed the relationship between sublayer
dynamics and learning. Finally, | will present results on how goal-oriented learning is supported by
disinhibitory GABAergic circuits in CAL. Together, our results demonstrate a functional division of labor
among subpopulations of principal neurons during hippocampal-dependent behaviors.

Lisa Topolnik, Laval University
VIP members of the hippocampus

Inhibitory interneurons in the hippocampus provide for local and long-distance coordination of
functionally connected areas. Vasoactive intestinal peptide (VIP)-expressing interneurons occupy a
distinct niche in this cellular population as many of them specialize in innervating GABAergic cells and
providing network disinhibition. In the CA1 hippocampus, VIP-positive cells innervate different neuronal
populations with target-specific preference. We combine several complementary approaches, including
the anatomical and neurochemical analyses, patch RNA sequencing, optogenetics and two-photon
calcium imaging in awake head-fixed mice to explore the cellular diversity and functional role of
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hippocampal VIP circuits. | will present our recent findings on molecular and transcriptomic properties
of local and long range-projecting VIP neurons, their region-specific connectivity motifs and recruitment
patterns during different network states in awake mice. Together, our results provide new evidence of
VIP interneuron specialization in controlling cell ensembles along hippocampo-subicular axis during
behavior.

Sylvain Williams, McGill University
Optogenetic manipulation and visualization of neuronal assemblies during memory formation

The medial septum (MS) provides a very large synaptic input to the hippocampus and is known to play a
key role in theta rhythm generation as well as in memory formation. The MS is made-up of three-cell
population using GABA, acetylcholine or glutamate. While recent data from our lab using optogenetics
show that MS GABA cells play a predominant role in memory encoding and consolidation, much less is
known about the glutamatergic population. We have used a combination of techniques such as
optogenetic silencing and activation of glutamate MS neurons, electrophysiology and miniscope cell
assembly recordings in mice performing a memory task to determine the role of these cells in memory.
We provide evidence that MS glutamate neurons are causally involved in memory encoding and display
specific firing in response to different behavior and time during the learning task. We therefore provide
evidence for a remarkable heterogeneity of functions of the different populations of MS neurons in
memory formation.

Symposium 6:

Mitochondria as a therapeutic target in Parkinson's disease
Chair: LOUIS-ERIC TRUDEAU, Université de Montréal

Overview:

Mitochondria are at a central position in the pathophysiology of Parkinson's disease (PD). A number of
key PD-related genes encode proteins that regulate mitochondrial function, turnover and even antigen
presentation. The present symposium will present recent data evaluating the possibility that elevated
basal mitochondrial bioenergetics may be at the origin of the high vulnerability of key subsets of
neurons in the PD brain and that targetting mitochondrial function to facilitate energy production while
reducing oxydative stress may represent a viable therapeutic approach. Louis-Eric Trudeau will present
work demonstrating that the particular morphological properties of vulnerable neurons in PD are at the
origin of their high energy requirements and vulnerability. Joanne Nash will demonstrate that
upregulation of the mitochondrial deacetylase SIRT3 can protect dopamine neurons in a rat PD model.
Ruth Slack will discuss how mitochondria can be reconfigured to enhance their bioenergetics capacity.
David Park will discuss the role of Pink1 in regulating the putative mitochondrial C2 /H exchanger Letm1
in regulating neuronal survival.

Speakers:
Louis-Eric Trudeau, Université de Montréal

Is increased basal bioenergetics a common property of vulnerable neuronal populations in Parkinson's
disease?
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Although the mechanisms underlying the loss of neurons in Parkinson's disease are not well understood,
impaired mitochondrial function is suspected as playing a major role. Why dopamine neurons and a
select small subset of brain nuclei are particularly vulnerable to ubiquitous cellular dysfunctions is
presently one of the key unanswered questions in Parkinson's disease research. This talk will present
recent data testing the intriguing hypothesis that the heightened vulnerability of these neurons is a
consequence of the particular morphological characteristics of these cells, which are long range
projections neurons with a highly elaborate axonal arborization and elevated bioenergetic
requirements. We find that vulnerable nigral dopamine neurons differ from less vulnerable dopamine
neurons such as those of the ventral tegmental area by having a higher basal rate of mitochondrial
oxidative phosphorylation, a higher density of axonal mitochondria, an elevated level of basal oxidative
stress and a considerably more complex axonal arborization.

Joanne Nash, University of Toronto
SIRT3 rescues dopaminergic neurons through stabilisation of mitochondrial biogenetics in a rat model
of parkinsonism

Mitochondrial dysfunction is central to Parkinson's disease (PD) pathology. Sirtuin 3 (SIRT3) is a
mitochondrial protein deacetylase that enhances metabolic processes to stabilise mitochondrial
energetics. SIRT3-mediated modifications are associated with longevity and cytoprotection in several
species including human. Since SIRT3 has multi-faceted mitochondrial health-enhancing capabilities, we
hypothesized that overexpression of SIRT3 would slow PD progression. Adeno-associated virus (AAV)
vectors encoding SIRT3-myc and human-A53T-mutant alpha-synuclein (hA53T-alpha-Syn) were infused
into the substantia nigra (SN) of rats. When SIRT3 was delivered prior to hA53T-alpha-Syn,
neurodegeneration and behavioural impairment were prevented. When SIRT3 was delivered after
hA53T-alpha-Syn, when rats were already exhibiting parkinsonian motor deficits and cellular stress,
SIRT3 prevented further progression of pathology and related behavioural deficits, and reversed PD-
linked cellular stress. In cells, SIRT3 reduced mitochondrial bioenergetic demands, and decreases ROS
production. We conclude that SIRT3 has potential as a disease-modifying agent in PD.

Ruth Slack, University of Ottawa
Mitochondrial restructuring to enhance ATP production and resistance to stress.

Sustained cellular function and viability of high-energy demanding post-mitotic cells rely on the
continuous supply of ATP. The utilization of mitochondrial oxidative phosphorylation for efficient ATP
generation is a function of oxygen levels. As such, oxygen deprivation, in physiological or pathological
settings, has profound effects on cell metabolism and survival. We show that mitochondria can be
reprogrammed to preserve efficient ATP production regardless of oxygen levels. Upregulation of key
mitochondrial proteins, including Opal, matrix-targetted Mcll or treatment of cells with mild acidosis
triggers a reversible mitochondrial restructuring to enhance bioenergetics efficiency and reduce ROS
production. We have conducted a proteomic screen to identify the key molecular targets that mediate
mitochondrial reprogramming. ldentifying the mechanisms by which mitochondria can be
reprogrammed will open new strategies to enhance neuronal survival under stress conditions.

David Park, University of Ottawa
Letm1 as a substrate of the Parkinson's disease gene pink1.
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Pink1 is a mitochondrial kinase linked with a recessive form of Parkinsons disease. However, its role in
PD-related pathogenesis is not completely clear. Pink1 along with Parkin is best known to regulate
mitochondrial quality control pathways to eliminate damaged mitochondria through mitophagy. In this
scenario, Pink1 accumulates on the outer mitochondrial membrane in response to stress. However,
Pink1 is also known to be processed and reside at the inner mitochondrial membrane. We have
identified a novel target of Pink1, the Ca2+/H+ exchanger Letm1 which resides at this site. We show
that Pink1 phosphorylates Letm1 and regulates exchange activity. We also provide evidence that the
Pink1-Letm1 pathway is important for the degenerative pathway induced by mitochondrial stress both
in vitro and in vivo.

Symposium 7:

Emerging roles of the cerebellum in shaping brain development and disease
Chair: LU-YANG WANG, SickKids Res Inst. & Univ. Toronto

Overview:

The cerebellum is classically associated with motor functions, but recent human and animal studies
point to crucial roles in higher-order brain functions. This symposium will bring together scientists from
across Canada and the States who have made outstanding contributions to the development and
function of the cerebellum in health and disease, including cerebellar ataxia, autism spectrum disorders
(ASD), and Fragile X Syndrome (FXS). They will discuss their exciting and largely unpublished research
spanning a diverse range of approaches, from the genetics of development (Dan Goldowitz), the
molecular and cellular mechanisms of synaptic transmission and plasticity (Derek Bowie & Amy Yang)
and the cellular rescue of pathological motor phenotypes (Alanna Watt). This wide spectrum of research
topics exemplifies the depth and breadth of basic neurobiological research and translational potentials
propelled by advanced genetic and protein perturbation tools, behavioural assays, and cutting-edge in
vitro and in vivo electrophysiological and imaging technologies.

Speakers:

Wang, L, SickKids Res Inst. & Univ. Toronto
Emerging roles of the cerebellum in shaping brain development and disease

The cerebellum is classically associated with motor functions, but recent human and animal studies
point to crucial roles in higher-order brain functions. This symposium will bring together scientists from
across Canada and the States who have made outstanding contributions to the development and
function of the cerebellum in health and disease, including cerebellar ataxia, autism spectrum disorders
(ASD), and Fragile X Syndrome (FXS). They will discuss their exciting and largely unpublished research
spanning a diverse range of approaches, from the genetics of development (Dan Goldowitz), the
molecular and cellular mechanisms of synaptic transmission and plasticity (Derek Bowie & Amy Yang)
and the cellular rescue of pathological motor phenotypes (Alanna Watt). This wide spectrum of research
topics exemplifies the depth and breadth of basic neurobiological research and translational potentials
propelled by advanced genetic and protein perturbation tools, behavioural assays, and cutting-edge in
vitro and in vivo electrophysiological and imaging technologies.
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Dan Goldowitz, University of British Columbia
Exploring novel and familiar genes involved in cerebellar development

We have used microarray and now next generation technologies to examine the RNAs that are made at
24hour intervals during the embryonic development of the mouse cerebellum to create sets of data that
can be mined to propose and test hypotheses concerning the developmental genetics of the cerebellum.
Several short stories will be told on how these data and bioinformatics analyses, that are followed by
critical validation steps, can provide novel molecular insights into the development of the normal and
abnormal cerebellum. One example has been our work with the protein that is upstream in the Wnt
signalling pathway, the homolog to the fly Wntless gene, Wls. We find that this gene is a novel marker
for early compartmentation of the cerebellar rhombic lip, the progenitor zone of the most numerous
neuron in the brain, the granule cell. When this gene is conditionally knocked out there are outcomes
that are similar to the beta-catenin knockout but other phenotypes that are unique providing novel
insights into the molecular pathways important for cerebellar development. Two other stories of current
work will also be presented in this talk.

Amy Yang, University Of Minnesota
Molecular underpinnings of excessive inhibition in cerebellum with Autism Spectrum Disorder

Recent studies implicate the cerebellum in high-order cognitive functions beyond motor control and
learning. Abnormal cerebellar activity could lead to neurodevelopmental disorders, such as autism
spectrum disorders (ASD) and Fragile X Syndrome (FXS). Using fragile X mental retardation protein
(FMRP) knockout mice (fmr-1-/-) as a model, we found that the firing rate of Purkinje neurons (PNs) in
cerebellar slices is reduced due to excessive inhibition from GABAergic interneurons. By paired patch-
clamp recordings from the basket cell (BC)-PN synapse in combination with multiphoton Ca2+ imaging
as well as biochemical assays, we found that this inhibitory overtone is caused by increased excitability
at the BC terminals, triggering overwhelming GABA release onto PNs. As the sole output neurons that
integrate multisensory information, PNs critically gate the cerebellar output of information to regions
such as the thalamus and prefrontal cortex, thereby influencing behavioral phenotypes. We conclude
that the cerebellar BC-PC synapse is a new locus for genetic and drug rescue for ASD and FXS.

Derek Bowie, McGill University
Defective excitatory and inhibitory circuits of the Fragile-X brain

The talk will describe recent work from my lab linking deficits in the coupling between glutamatergic and
GABAergic signaling to the neurodevelopmental disorder, Fragile-X syndrome (FXS). Although
traditionally associated with motor function, emerging evidence suggests that the postnatal
development of the cerebellum is also important to the onset of many features associated with autism
and FXS. The talk will focus on unpublished data identifying a novel plasticity mechanism found in
molecular layer inhibitory interneurons that is absent in the FXS brain. The findings point towards a new
line of therapy that may counteract the deficits of FXS by targeting both glutamatergic and GABAergic
synapses.

Alanna Watt, McGill University
Ameliorating motor incoordination in a mouse model of spinocerebellar ataxia

Cerebellar ataxias are a group of rare motor coordination disorders in which cerebellar degeneration is a
common outcome. Recent evidence suggests, however, that cellular degeneration does not occur until
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after disease onset, arguing that other pathophysiological cerebellar alterations underlie early disease
stages. This talk will describe our recent studies aimed at identifying the pathophysiology of ataxia. We
utilize transgenic mouse models of ataxia that recapitulate several key features of human ataxia. Using
electrophysiology, imaging, and behavioural studies, we identify changes in Purkinje cell firing that
accompany early disease symptoms. As the output neurons of the cerebellar microcircuit, Purkinje cells
are well positioned to influence cerebellar-related motor behaviour. Chronic treatment with a drug that
reverses Purkinje cell firing deficits leads to a reduction in disease symptoms in our ataxic mice. We
propose that altered Purkinje cell output may represent a common change underlying motor
coordination deficits in several ataxias, and thus an effective pharmacological target for disease
treatment.

Symposium 8:

Stroke Recovery: From circuitry to behaviour
Chair: DIANE LAGACE, University of Ottawa

Overview:

In Canada, over 400,000 stroke survivors live with the after effects of stroke making it the leading cause
of functional disability. In order to develop game-changing interventions to improve recovery for
survivors, there is an urgent need to better understand the biology of stroke recovery from a neuronal,
vascular and behavioral perspective. Dr. Lacoste, will begin the session by presenting data on the
dynamic changes within the neuro-vascular unit and how this can be modified therapeutically. Dr.
Murphy will then provide insights on the modification to synapses and sensorimotor circuits that occur
in live mice during stroke recovery. Then, Dr. Lagace will present her data on whether neurogenesis is
required or sufficient to produce improvements in stroke recovery. Finally, Dr. Corbett will close the
session by describing the proportional recovery hypothesis in stroke recovery and its implications in
clinical and basic research.

Speakers:

Baptiste Lacoste, University of Ottawa
Assessing Pathological Cerebrovascular Remodeling

With a poor ability to store energy, the brain is reliant on a steady supply of nutrients from the blood
stream, and is thus vulnerable to vascular failures. Chronic and acute vascular abnormalities are linked
to the onset and/or progression of neurological disorders including stroke. Given that no effective
treatment exists for these conditions, an urgent need is to identify mechanisms involved in
cerebrovascular remodeling. It is known that maintenance of vascular features (angiogenesis, blood-
brain barrier, cerebral blood flow) ensures normal brain function. However, the basic principles
underlying plasticity of the brain vasculature are poorly understood, and little is known about the
potential benefits of modulating these mechanisms in stroke therapy. Dr. Lacoste focuses on
investigating the structural, cellular and molecular basis of cerebrovascular remodeling after stroke in
mice, with the goal of identifying new ways to promote post-stroke recovery. To illustrate these
concepts, Dr. Lacoste will provide an example of pathological cerebrovascular remodeling in the adult
mouse brain, and will present a set of approaches suitable to better characterize this phenomenon.
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Tim Murphy, University of British Columbia
Automated Mesoscale Circuit and Motor Function Assessment in Mouse Models of Stroke

We describe automated forelimb and brain mesoscale imaging assessments that are geared towards
stroke-recovering mice within automated homecages. We have developed a mouse training protocol
and a home-cage based imaging system in which water restricted mice are trained to self-initiate
headfixed imaging trials in exchange for water rewards. Up to 10 Ai94 (GCamP6s) transgenic female
mice can be housed together in the automated home-cage imaging system. Mice are identified by RFID
and wide-field, mesoscopic imaging of the dorsal cortex is performed to assess functional connectivity
and responses to sensory stimuli. Skilled forelimb function in mice is traditionally studied through
behavioural paradigms that require extensive training by investigators, and are limited by the number of
trials individual animals are able to perform within supervised sessions. We developed a skilled lever
positioning task that mice can perform within their home cage. The Raspberry Pi minimizes cost and
maximizes the potential to scale up the automated home-cage imaging to many vivarium hosted,
remote controlled cages to assess aspects of stroke recovery.

Diane Lagace, University of Ottawa
Neurogenesis and Stroke Recovery

Adult neurogenesis is hypothesized to promote stroke recovery. Post-mortem and preclinical studies
demonstrate that stroke increases the number of progenitor cells (PCs) and these PCs ectopically
migrate to surround the infarct in the adult brain. There are also many positive correlations between
increased neurogenesis and improved recovery. Over the last decade extensive efforts have been aimed
at developing and translating the knowledge about neurogenesis into new stroke therapies. One of the
limitations to this translation is that it remains unclear whether neurogenesis per se causally supports
recovery and whether the adult-generated cells can integrate into circuitry. Dr. Lagace will show
complementary loss- and gain-of-function rat and mouse models that can specifically modulate
neurogenesis and the resulting effects on behavioural recovery and cognitive function. Additional
electrophysiological studies will further highlight the presence of adult-generated immature neurons in
the peri-infarct cortex that can fire action potentials and receive GABAergic synaptic input. Together
these findings functionally dissect the role of adult neurogenesis during stroke recovery.

Dale Corbett, University of Ottawa
Stroke Recovery: Does Rehabilitation Matter?

Human upper limb recovery is accurately predicted by initial post-stroke impairment alone. This
"proportional recovery rule", implies that functional improvements are mainly due to processes of
spontaneous biological recovery and not the result of rehabilitation. Here we establish that the
proportional recovery rule also exists in rat models of stroke with one important caveat. Rehabilitation is
necessary to reliably predict recovery as infarct volume and initial impairment increase; more intensive
rehabilitation is required to engage recovery. Notably, recovery is possible regardless of stroke severity
if a threshold intensity of rehabilitation is achieved. In this model, we can accurately prescribe the
specific dose of daily rehabilitation required to achieve significant motor recovery using the biomarkers
of initial post-stroke impairment and infarct volume. This algorithm offers a personalized medicine
approach to stroke rehabilitation, wherein imaging and functional biomarkers can be used to develop an
optimized rehabilitation paradigm for individual patients, particularly those with severe impairments
who presently are often not the recipients of effective rehabilitation.
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Symposium 9

Epigenetics, DNA Methylation, and Mental Health
Chair: MOJGAN RASTEGAR, University of Manitoba

Overview:

Epigenetics control gene expression through mechanisms that are not directly reflected by the
underlying DNA sequences. These include different types of DNA methylation, histone post-translational
modifications, and chromatin structure, among others. Recent discoveries have highlighted the
importance of epigenetics and neuroepigenetics in the brain development, function, neuroscience, and
mental disability. This proposed parallel symposium is an exciting gathering of four neuroepigenetic
experts in Canada whose research is directly linked to neuroscience and mental health. Each speaker will
present a topic related to epigenetics/DNA methylation and the impact in neuroscience and mental
health. Juan Ausio (U. Victoria): Functional aspects of native and mutant MeCP2 biology Nathalie Berube
(Western University): Chromatin organization in the developing brain Patrick McGowan (U. Toronto):
The impact of adversity on the DNA methylome Mojgan Rastegar (U. Manitoba): A multi-level epigenetic
deregulation in the brain of Rett Syndrome patients This symposium will cover exciting recent
discoveries in epigenetics that impact in neuroscience and mental health.

Speakers:

Mojgan Rastegar, University of Manitoba
A multi-level epigenetic deregulation in the brain of Rett Syndrome patients

Epigenetics control gene expression and brain development through mechanisms that are not dictated
by genomic DNA. Recent discoveries have underscored the importance of epigenetics and DNA
methylation in the brain development, function, neuroscience, and mental health. Rett Syndrome (RTT)
is a severe neurodevelopmental disease caused by loss-of-function mutations in the main DNA methyl-
binding protein of the brain, called MeCP2. RTT has no cure, and the disease mechanism is not fully
understood. While MECP2 gene was discovered almost quarter-century ago, we are still far from
understanding the functional properties of MeCP2 in the brain. In this presentation, | will discuss the
complexity of RTT pathobiology, contribution of MeCP2 protein variants (isoforms), and a multi-level
epigenetic deregulation in the human RTT brain. Moreover, | will present our recent results and discuss
how molecular deficiencies at the cellular levels cause compromised brain function in RTT, and other
MeCP2-associated brain disorders such as autism.

Nathalie Berube, Western University
Chromatin organization in the developing brain

CCCTC-binding protein (CTCF) is a ubiquitously expressed chromatin organizer and the only insulator
protein in vertebrates. CTCF promotes DNA looping by simultaneously binding to DNA and other
proteins, including the cohesin complex. CTCF-mediated DNA loops are required for promoter-enhancer
interactions and the insulator function of CTCF. Emerging evidence suggest that CTCF is required for
normal functioning of the central nervous system. De novo mutations in one copy of the human CTCF
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gene were recently identified in four patients with microcephaly, intellectual disability, and short
stature. Moreover, polymorphisms in and around the CTCF gene were found to be linked to
schizophrenia. In this presentation, | will discuss the effects of conditional CTCF deletion in the
developing mouse brain and how they might relate to the associated neurological disorders.

Patrick McGowan, University of Toronto
The impact of adversity on the DNA methylome

There is accumulating evidence that the DNA methylome is sensitive to environmental stressors. These
include classic forms of adversity such as psychosocial stress but also dietary stressors and
environmental toxins. For example, we have found that exposure to high fat diet in development leads
to marked effects on physiological and behavioural responses to stress that persist into adulthood. We
have been performing studies to integrate functional and epigenome-wide DNA methylation data to
investigate the extent to which these exposures target stress-related phenotypes. We will discuss
challenges associated with genome-wide data integration in rodent models and humans in terms of the
extent to which these hypothesis-generating approaches can be used to predict biomarkers of stress-
related exposures and examine the etiology of stress-related phenotypes.

James Davie, University of Manitoba
DNA Methylation and FASD

Prenatal alcohol exposure resulting in Fetal Alcohol Spectrum Disorder (FASD) is the most common
cause of neurodevelopmental impairments in the western world, with an estimated prevalence of 2-5%.
DNA methylation associated with alcohol exposure could be a potential mechanism through which
expression of genes involved in neurogenesis are altered during fetal stages. A recent report on the DNA
methylation patterns of human FASD buccal epithelial cells presented supporting evidence for altered
DNA methylation patterns in FASD samples. Results from our study identifying differentially methylated
regions in rat fetal brains exposed to alcohol will be presented.

Symposium 10:

New Insights into Reconsolidation
Chair: KARIM NADER, McGill University

Overview:

An Abrupt Transformation of Phobic Behavior After a Post-Retrieval Amnesic Agent. We tested whether
disrupting reconsolidation would also diminish fear in individuals who had developed a persistent spider
fear outside the laboratory. Spider-fearful participants received a single dose of 40 mg of the
noradrenergic B-blocker propranolol (n = 15), double-blind and placebo-controlled (n = 15), after a short
2-min exposure to a tarantula. To test whether memory reactivation was necessary to observe a fear-
reducing effect, one additional group of spider-fearful participants (n = 15) received a single dose of 40
mg propranolol without memory reactivation. Disrupting reconsolidation of fear memory transformed
avoidance behavior into approach behavior in a virtual binary fashion-an effect that persisted at least 1
year after treatment. Interestingly the B-adrenergic drug did initially not affect the self-declared fear of
spiders but instead these reports followed the instant behavioral transformation several months later.
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Our findings are in sharp contrast with the currently pharmacological and cognitive behavioral
treatments for anxiety and related disorders.

Speakers:

Karim Nader, McGill University
Recovery from Amnesia is Fool’s Gold; specific impairments in consolidation, reconsolidation and long-
term memory maintenance lead to memory erasure.

Recently, several studies have demonstrated that performance reduction (amnesia) induced by
blockade of consolidation, reconsolidation, or long-term memory (LTM) maintenance can lead to
amnesia reversal after "reminder" presentations. These results are taken as evidence that the initial
amnesia was due to a retrieval impairment that the reminders overcame. A problematic that this purely
behavioral approach only measured levels of performance. However since the early seventies,
interpretations have been formulated which are consistent with the performance impairment being
caused by a storage impairment. The reminders induce performance enhancements by strengthening
the residual memory, which also predict amnesia reversal. The definitive solution to address this issue is
to examine what happens to the brain correlates of LTM (BC-LTM). If a specific impairment in
consolidation, reconsolidation, or LTM is due to a storage impairment, then the BC-LTM should be close
to untrained animals. If the amnesia is due to a retrieval impairment of an existing memory in the brain,
the levels of BC-LTM should remain unchanged. No study to date has been consistent with the retrieval
impair

BK Kaang, Seoul National University
Multiple repressive mechanisms in the hippocampus during memory formation.

Memory stabilization after learning requires translational and transcriptional regulations in the brain,
yet the temporal molecular changes that occur after learning have not been explored at the genomic
scale. We used ribosome profiling and RNA sequencing to quantify the translational status and
transcript levels in the mouse hippocampus after contextual fear conditioning. We revealed three types
of repressive regulations: translational suppression of ribosomal protein-coding genes in the
hippocampus, learning-induced early translational repression of specific genes, and late persistent
suppression of a subset of genes via inhibition of estrogen receptor 1 (ESR1/ERa) signaling. In behavioral
analyses, overexpressing Nrsnl, one of the newly identified genes undergoing rapid translational
repression, or activating ESR1 in the hippocampus impaired memory formation. Collectively, this study
unveils the yet-unappreciated importance of gene repression mechanisms for memory formation.

Martin Cammarota, Federal University of Rio Grande do Norte
How to break the constraints on reconsolidation

The predominant view about memory formation states that a consolidation process stabilizes newly
acquired traces until they are safely stored in the brain. However, during the last ten years evidence has
accumulated to indicate that, upon retrieval, consolidated memories are rendered again vulnerable to
the action of metabolic blockers, notably protein synthesis inhibitors. This has led to the hypothesis that
memories are reconsolidated at the time of retrieval, and that this requires protein synthesis in different
brain regions. Here we will address the consolidation-reconsolidation debate and discuss some
controversial issues about the reconsolidation hypothesis, in particular the biological role of this
process.
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Merel Kindt, University of Amsterdam
An Abrupt Transformation of Phobic Behavior After a Post-Retrieval Amnesic Agent

BACKGROUND: Although disrupting the process of memory reconsolidation has a great potential for
clinical practice, the fear-amnesic effects are typically demonstrated through Pavlovian conditioning.
Given that older and stronger memories are generally more resistant to change, we tested whether
disrupting reconsolidation would also diminish fear in individuals who had developed a persistent spider
fear outside the laboratory. METHODS: Spider-fearful participants received a single dose of 40 mg of the
noradrenergic B-blocker propranolol (n = 15), double-blind and placebo-controlled (n = 15), after a short
2-min exposure to a tarantula. To test whether memory reactivation was necessary to observe a fear-
reducing effect, one additional group of spider-fearful participants (n = 15) received a single dose of 40
mg propranolol without memory reactivation. RESULTS: Disrupting reconsolidation of fear memory
transformed avoidance behavior into approach behavior in a virtual binary fashion-an effect that
persisted at least 1 year after treatment. Interestingly the B-adrenergic drug did initially not affect the
self-declared fear of spiders but instead these reports followed the instant behav

Symposium 11:

Estrogen's effect on cognition and the brain: A translational perspective
Chair: GILLIAN EINSTEIN, University of Toronto

Overview:

Estrogens Effects on Cognition and the Brain: A translational perspective Hormones play a fundamental
role in shaping brain function. A large body of evidence across species indicates that 17-beta-estradiol
(E2) modulates cognition and brain function in key regions involved in mnemomic processing, e.g.
hippocampus, perirhinal, and prefrontal cortex. Importantly, E2 affects these regions across age and
reproductive stage. This symposium will take a translational approach to delineating E2's role in learning
and memory. Dr. Galea will present her work on estrogens, cognition and neurogenesis in rat
hippocampus. Dr. Gervais will present her work on recognition memory in female rats and women with
prophylactic bilateral oophorectomy prior to natural menopause. Dr. Morrison will present findings
from his studies on prefrontal dependent cognition in female macaques with OVX prior to natural
menopause. Dr. Hampson will discuss her research showing E2's effects on frontal cortical memory in
peri- and menopausal women. Dr. Gillian Einstein will co-chair with Dr. Annie Duchesne.

Speakers:

Gillian Einstein, University of Toronto
The effect of estrogen depletion on verbal memory in young women

Estrogens have an effect on both female and male brains profoundly affecting growth of neuronal
synapses and processes in the hippocampus with some evidence suggesting that the effects are
different for each sex. For women, estrogens have been implicated in neurological conditions and its
withdrawal has long been thought to be a risk factor for Alzheimer's disease. In this talk | will discuss the
importance of considering hormones in both basic and clinical research as well as the effects of estrogen
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depletion on verbal memory in young women. Research on women with ovarian removal prior to
natural menopause in order to alleviate the risk of inherited cancers reveals decreased verbal memory
and fluency, underscoring the importance of ovarian steroids for younger women's brain health.

Nicole Gervais, University of Toronto
Impact of ovarian hormones on recognition memory and perirhinal cortex in rats and humans

Loss of ovarian function associated with natural menopause is related to cognitive impairments and
increased risk of mild cognitive impairment and Alzheimer?s disease (AD) later in life. This risk is further
increased following surgical removal of the ovaries prior to natural menopause (OPNM). Animal models
have demonstrated protective effects of estradiol (E2) on several cognitive domains, including visual
recognition memory. This ability is dependent on the perirhinal cortex (PRh), a structure that is damaged
in the early stages of MCl and AD. A review of three studies examining the impact of local actions of E2
in the PRh of ovariectomized rats will be discussed. Recent data from women that had prophylactic
OPNM will also be presented, including results from the Remember/Know paradigm, and its relation to
cortical thickness in the PRh. The relevance of these data with respect to potential early markers of
onset of MCI/AD will be discussed, as well as directions for future research.

Agnés Lacreuse, University of Massachusetts
Neurocognitive effects of estrogens in female non-human primates across the adult lifespan

Mounting evidence indicates that estrogens affect many aspects of hippocampal and prefrontal
function. In addition, estrogens may also influence cognitive function indirectly, via the modulation of
other systems that impact cognition, such as sleep. This presentation will focus on the effects of ovarian
hormone manipulations on cognitive performance in rhesus monkeys and marmosets in the context of
aging and surgical menopause. Additional findings on the effects of estradiol on sleep and their potential
role in modulating cognition will be discussed.

Elizabeth Hampson, Western University
Estrogen'’s Effects on Frontocortical Memory in Peri- and Postmenopausal Women

The medial temporal lobe is often considered a primary site for estrogen action in the adult female brain
and a probable substrate for the effects of surgical and natural menopause on memory function. A
smaller body of literature, beginning in the late 1990s, points to the potential importance of estrogen in
the prefrontal cortex. Convergent evidence for this point of view has come from cellular and molecular
studies of nonhuman primates, and from cognitive and imaging studies in humans. This presentation will
review some of the human evidence suggesting that estrogens are important regulators of function in
the prefrontal cortex, including work from our own laboratory on working memory. Recent evidence
suggests that estradiol is an important influence on working memory function, also, in young women of
reproductive age and that its role may extend beyond working memory to other functions dependent on
the dorsolateral cortex.

Symposium 12:

Mechanisms of Neuronal Migration and Regeneration
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Chair: CLAIRE BENARD, UQAM / UMass Medical School

Overview:

Proper wiring of neuronal circuits relies on the guidance of migrating neurons and processes during
development, and after their initial assembly, the integrity of neuronal circuits needs to persist
throughout life. Studies using the complementary model organisms Caenorhabditis elegans and mice,
have been key in elucidating conserved pathways regulating neuronal development, maintenance and
regeneration. In this Parallel Symposium, four complementary talks will feature key advances in
understanding of the regulation of neuronal migrations, the maintenance of neuronal architecture and
axon regeneration in the nematode and mice. Dr. Pilon will report on migrations of the enteric nervous
system in mice, Dr. Bénard will discuss the role of proteoglycans in regulating axon guidance and
maintenance in C. elegans, Dr. Kennedy will talk on the role of glycosaminoglycans and netrin in
guidance in mice, and Dr. Byrne will present her research on axon regeneration in C. elegans.

Speakers:

Nicolas Pilon, UQAM
Fam172a is critically required for neural crest cell migration and proliferation

In vertebrate embryos, the multipotent neural crest cells (NCCs) migrate from the dorsal neural tube in
order to generate a wide array of cell types such as peripheral neurons and glia, melanocytes, and
craniofacial chondrocytes. To identify new genes important for NCCs, we performed an insertional
mutagenesis screen in the mouse. In one of the lines, named Toupee, we observed a complex
phenotype reminiscent of human CHARGE syndrome. The Toupee insertion site disrupts a poorly
characterized - but highly conserved - gene called Fam172a. This mutation has a major impact on the
NCC transcriptome, notably resulting in defective proliferation and migration. The Fam172a protein
possesses serine hydrolase activity and is predominantly located in the nucleus where it appears to
bridge chromatin-associated proteins and splicing factors. One of the Fam172a-binding proteins is the
chromatin remodeler Chd7 - for which loss-of-function is currently the only known cause of CHARGE
syndrome - and analysis of splicing in Toupee and Chd7 mutant embryos suggests that uncoupling of
transcription with alternative splicing might be a common pathogenic mechanism for all cases of
CHARGE syndrome.

Claire Benard, UQAM
Extracellular modulators of axonal guidance and long-term neuronal protection

Nervous system function relies on the assembly of neural circuits during development and their long-
term protection. Whereas key molecules that guide migrating neurons have been identified, how the
cellular responses to these cues are orchestrated during development is unclear. Similarly, how the
neural circuits established during embryogenesis are maintained during subsequent development
remains largely unexplored. Using C. elegans, we uncovered roles for heparan sulfate proteoglycans
(HSPGs) in guiding migrations, including the requirement for the coordinated HSPG synthesis in both the
migrating neuron and its substrate. Also, we found that the HSPG LON-2/glypican acts as an extracellular
modulator of UNC-40/DCC to fine-tune axonal responses to UNC-6/netrin signals during migration. In
addition, through genetic screens we have identified neuronal maintenance molecules (e.g. SAX-
7/L1CAM and NEMA-1), which function post-embryonically to protect neuronal architecture in the face
of growth and movement. Our findings provide insights into general principles underlying HSPG function
in neural development as well as into conserved mechanisms that maintain neuronal architecture.
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Timothy Kennedy, MNI/McGill
Netrin-1 and GAG Function in CNS Perineuronal Nets

Perineuronal nets (PNNs) are a specialized extracellular matrix that develops relatively late during CNS
maturation. PNNs ultimately envelop many neuronal cell bodies, dendrites, and synapses in a dense web
of glycosaminoglycans (GAGs), including chondroitin sulfate proteoglycans (CSPGs), that exerts a potent
influence on synaptic plasticity and regeneration. Netrin-1 is a secreted axon guidance cue that can
inhibit or promote axon growth during neural development. We have found that netrin-1 is enriched at
synapses and regulates synaptic plasticity in the mature mammalian CNS. Netrin-1 binds chondroitin
sulfate and heparan sulfate sugars, and our findings reveal binding to CNS CSPGs and the related family
of heparin sulfate proteoglycans (HSPGs). CSPGs and HSPGs are important components of CNS
extracellular matrix at all stages of development and maturation, and like netrin-1, CSPGs and HSPGs
can promote or inhibit axon growth. Our ongoing studies address the functional significance of
interactions between netrin-1 and CSPG and HSPG proteoglycans and their relationship to PNNs in vivo.

Alexandra Byrne, UMass Medical School
Poly(ADP-Ribosylation) Regulates Axon Regeneration

Few of the intrinsic mechanisms that regulate axon regeneration after injury are known. To identify
genes that regulate axon regeneration, we compared gene expression profiles of FACS-sorted C. elegans
GABA motor neurons with high regenerative capacity to wild type GABA motor neurons. Both poly(ADP-
ribose) glycohydrolases (PARGs), parg-1 and parg-2, were upregulated in neurons with high regenerative
capacity. To test the hypothesis that PARG activity promotes axon regeneration, we performed laser
axotomy in parg-1 and parg-2 loss-of-function mutants and found regeneration is impaired in both
mutants. Therefore, PARGs promote axon regeneration. Since PARGs degrade poly(ADP-ribose)
synthesized by poly(ADP-ribose) polymerases (PARPs), we hypothesized PARGs and PARPS have
opposite roles in axon regeneration. Indeed, we found loss of parp-1 and parp-2 gene function increased
axon regeneration and chemical PARP inhibition after injury improved functional regeneration.
Together, our findings identify PARGs and PARPs as novel regulators of axon regeneration.
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A - Development

1-A -1 Migrating interneurons secrete fractalkine to promote oligodendrocyte formation in the
developing mammalian brain

Anastassia Voronova', Scott Yuzwa', Beatrix Wang’, Siraj Zahr', David Kaplan', Freda Miller
"Hospital for Sick Children

During development, newborn interneurons migrate throughout the embryonic brain. Here, we provide
evidence that these interneurons act in a paracrine fashion to regulate developmental oligodendrocyte
formation. Specifically, we show that medial ganglionic eminence (MGE) interneurons secrete factors
that promote genesis of oligodendrocytes from glially-biased cortical precursors in culture. Moreover,
when MGE interneurons were genetically ablated in vivo prior to their migration, this caused a deficit in
cortical oligodendrogenesis without affecting the number of microglial cells. Modelling of the
interneuron-precursor paracrine interaction using transcriptome data identified the cytokine fractalkine
as responsible for the pro-oligodendrocyte effect in culture. We show that fractalkine is expressed in
migrating MGE interneurons and that MGE-interneuron ablated embryos display reduced levels of
fractalkine-expressing cells in the cortical SVZ area, where newborn oligodendrocyte progenitor cells
(OPCs) reside. We further demonstrate that OPCs express fractalkine receptor CX3CR1 in vivo and that
the knockdown of CX3CR1 in embryonic cortical precursors, or constitutive knockout of CX3CR1 caused
decreased numbers of OPCs and oligodendrocytes in the postnatal cortex. Thus, in addition to their role
in regulating neuronal excitability, interneurons act in a paracrine fashion, at least in part through
fractalkine signalling, to promote the developmental genesis of oligodendrocytes.

1-A -3 Role of glycinergic activity in neurogenesis during embryonic development.
abdelhamid bekri', Eric Samarut’, Pierre Drapeau’
TerCHUM

Introduction: Glycine and GABA induce fast synaptic inhibition in mature neurons. In contrast, these
transmitters are excitatory and generate the first electrical signal in immature neurons and their
progenitors. This switch in glycine signals is due to developmental alteration of the chloride gradient but
its roles are still unclear. The aim of this project is to understand the role of this switch in regulating
progenitor differentiation. Methods: We used transgenic zebrafish lines expressing GFP in neural
progenitors (GFAP or Nestin). We disturbed glycine signals by morpholino knockdowns and then
analyzed the GFP signal. In parallel, we analyzed the nestin and gfap populations by in situ hybridization.
Apoptosis was assayed by immunofluorescence to detect activated caspase 3 or in vivo by acridine
orange staining. We also analyzed the cell autonomous action of glycine receptors by mosaic analysis.
Donor embryos were labeled with a membrane and nucleus marker in both conditions, control and
morphant. Then, cells from donor embryos were transplanted into the wt host embryo and visualized by
confocal microscopy. Results: We found that perturbation of glycine activity in vivo induced a selective
loss of the nestin progenitor population, but not the GFAP population. Moreover, we observed
increased apoptosis at early stages. Mosaic analysis revealed that many progenitors died before
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maturation. Conclusion: These findings reveal that glycinergic activity plays an important cell
autonomous role in progenitor survival and differentiation, particularly in the nestin population.

1-A -4 Intersectional genetic labelling of ascending spinal and sensory neuron projections
Robert Roome!, Artur Kania'
"Institut de Recherches Cliniques de Montréal

Sensory neuron signals enter the dorsal horn of the spinal cord and are processed by local circuits
before being relayed to the brain via spinal projection neurons (SPNs). A direct connection between
sensory neurons and dorsal column nuclei also exists. Functional dissection of such ascending pathways
has been hampered by the lack of their molecular characterisation. To resolve this shortcoming, we are
using transgenic mice in which the Cre recombinase is under the control of Math1 and Isl1 promoters, to
uncover the projection targets of molecularly-defined SPNs. Adult nervous system Math1:Cre and
Isl1:Cre expression was mapped using a Cre reporter. These mice were given two treatments: 1)
Retrograde tracer dye injection into brain areas containing Cre reporter+ axons and 2) an injection of
formalin in the right forepaw to label spinal nociceptive neurons. An analysis of cFos, Cre Reporter and
retrograde tracer in spinal neurons led us to conclude that Math1:Cre and Isl1:Cre label a large
population of deep dorsal horn neurons, but label few SPNs, and are not significantly involved in
nociception. To determine whether spinal Math1:Cre and Isl1:Cre neurons have any brain projections,
we have generated mice containing both Cre and Cdx2:FlpO (expressed only in the spinal cord and
dorsal root ganglia) and a Cre/FlpO intersectional reporter. As Math1:Cre and Isl1:Cre are expressed
extensively within the brain, this strategy allows us to exclusively study reporter+ projections of neurons
in the spinal cord and dorsal root ganglia.

1-A -5 Spatial regulation synapse formation by Plexin/Rap signaling in C. elegans
Kelly Xi Chen', Kota Mizumoto'
"University of British Columbia

Fineness of the neurocircuit is ultimately determined by the resolution of single neuron and synapse.
Due to the complexity of the nervous system, however, it is not easy to study the molecular mechanisms
of fine neuronal map formation in the mammalian nervous system. Using C. elegans, we reported that
one of the axon guidance molecules, Semaphorin (Sema) and its receptor, Plexin, play critical role in
establishing fine synapse map formation by locally restricting synapse formation to the specific sub-
axonal region. In contrast to the pivotal role of Sema/Plexin signaling in axon guidance in vertebrates
and fly, mutants of sema and plexin did not show obvious axon guidance defects. The specific
phenotype of sema and plexin in synapse patterning provides us a unique experimental platform to
examine their roles in synapse map formation. To understand how Sema/Plexin signaling regulates
synapse patterning, we looked for the intracellular signaling components that link Plexin and synapses.
Plexin was recently shown to act as a RapGAP (Rap GTPase activating protein), which inactivates Rap
small GTPase. Consistently, we observed that gain-of function mutant of Rap-2, which is an ortholog of
mammalian Rap2, mimicked the synaptic phenotype of plexin mutants. Surprisingly, however, loss-of
function of Rap-2 also showed the same synaptic defect as its gain-of-function mutants, suggesting that
the cycling of Rap-2 activity is spatially regulated by Plexin. We will discuss about the spatial regulation
of Rap-2 activity by Plexin and their roles in synapse formation.

1-A-6 A BiolD experiment to identify proximal interactors of EphB2
Daniel Morales', Sylvie Lahaie’, Halil Bagci', Anne-Claude Gingras?, Jean-Francois Coté', Artur Kania’
'McGill University and IRCM, 2Lunenfeld-Tanenbaum Research Institute and University of Toronto

29



Ephrin-B:EphB signalling plays important roles in many tissues during development, including the
guidance of spinal motor axons. However, the cascade activated downstream of their binding remains
only modestly understood. To further characterise this molecular system, we performed BiolD followed
by mass spectrometry analysis to identify proximal interacting partners of EphB2. We used a stable
HEK293 cell line expressing an inducible EphB2-BirA*-FLAG construct, and exposed cells to ephrin-B2 or
control ligands. The experiment was performed twice, with two replicates in each condition, allowing for
powerful statistical analysis. Our results identified several hundred proteins either preferentially found
in the ephrin-B2-stimulated condition ("recruited" by stimulation) or in the control conditions
("excluded" by stimulation). Many others were present in all conditions with an unchanging score.
Predictably, some of the top hits are known EphB-binding partners like Abl2, Shp2, Afadin, and Nck.
Importantly, these known interactors all had higher scores in the stimulated condition, suggesting they
are recruited to EphB2 upon ephrin-B2 binding. Moreover, our stringent statistical analysis also
identified dozens of proteins with no previously reported link to EphB signalling. These include tyrosine
phosphatases, membrane trafficking molecules, and proteins associated with the trans-Golgi network.
We are currently investigating the role of these molecules in ephrin-B:EphB signalling in the context of
spinal motor axon guidance, both in vitro and in vivo.

1-A -7 Depressive Symptoms and The Evolution of Executive Functions in The Course of Adolescence:
A Longitudinal Study

Mohammad Hassan AFZALI', Maeve O'Leary Barrett', Lea Noirhomme?, Sira Maiga', Sherry Stewart?,
Robert Pihl3, Jean Seguin', Benoit Masse', Patricia Conrod’

"University of Montreal, ?Dalhousie University , 3McGill University

Executive function (EF) impairments are widely recognized as an important aspect of depression.
Neuropsychological studies indicate that the prefrontal cortex (PFC) is of critical importance for EFs.
During the adolescence the PFC is undergoing a protracted course of neurodevelopment related to the
gradual development of EFs. Therefore, the study of the association between depression and EFs among
adolescents requires developmentally sensitive examination of executive functions through longitudinal
data. The aim of current study is to examine the concurrent and lagged effects of depressive symptoms
on the initial level and the evolution of four EFs (i.e., working memory, delayed memory, reasoning, and
inhibition) in a multilevel framework. As a part of Coventure project depressive symptoms and the
aforementioned EFs of 3825 Canadian adolescents were assessed in the course of four years. Results
indicate that higher number of current and past year depressive symptoms is associated with worse
performance in the delayed memory task. Likewise, higher number of past year depressive symptoms is
associated with worse performance in the working memory task. These negative effects are stronger
through early adolescence. The reported findings suggest that the presence of depressive symptoms
affect the development of EFs and underlines the necessity of the early intervention programs among
young adolescents to decrease the subsequent harms. Moreover, the effect of early onset depression
on the underlying neural substrates deserves further investigation among adolescents.

1-A -8 Bound and GAGed: Molecular Mechanisms Localizing Netrin-1 in Neural ECM

Stephanie Harris', Heleen van't-Spijker?, Celina Cheung', K. Adam Baker', Simon Moore', James Fawcett?,
Timothy Kennedy'

'McGill University, University of Cambridge

Axons often travel long distances to reach their targets during development. Netrin-1 is a bi-functional
axon guidance protein that can attract or repel extending axons and is crucial for proper spinal cord
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development. Commissural neurons, born in the dorsal embryonic spinal cord, extend axons to the
ventral midline where the concentration of netrin-1 is high. The netrin-1 receptor Deleted in colorectal
cancer (DCC) is expressed by commissural neurons and required for the chemoattractant response to
netrin-1. Netrin-1 protein is comprised of three major domains; the laminin related domains Vl and V,
and an NTR-like C domain. Domains VI and V contain sequences that bind DCC while the C domain has
no known function. We are investigating the possibility that netrin-1 may be localized and anchored in
the extracellular matrix (ECM) through specific interactions of the C-domain with ECM
Glycosaminoglycans (GAGs). GAGs are expressed in both developing and adult CNS, and composed of a
core protein decorated with multiple unbranched sugar side chains on both ends of the amino acid
chain. We are particularly interested in the Heperan Sulfate Proteoglycan (HSPG) and Chondroitin
Sulfate Proteoglycan (CSPG) subfamilies. Our findings indicate that netrin-1 binds HSPGs and CSPGs
isolated from adult rat brain, and that HSPGs increase axon outgrowth in response to netrin-1. We are
currently investigating possible interactions between netrin-1 and GAG protein rich perineuronal nets
(PNN) that regulate synapse function in the adult brain.

1-A -9 Do Cannabinoids participate to synaptogenesis ?
aurelie stil', Lucas Paladines’, Pei Yun Tu', Jonathan Simard", jean-Francois Bouchard'
"University of Montreal

Through their two main receptors CB1R and CB2R, cannabinoids (CBs) participate to axon guidance
(Argaw et al., 2011; Duff et al., 2013). Because several molecules that direct neurite extension also
regulate synapse formation, we investigated a novel function for CBs and their receptors regulating
synaptogenesis. The present study was performed on mouse cortical neurons in vitro, a simple model
convenient to study a complex phenomenon such as synaptogenesis. CB1R and CB2R activity was
modulated either with pharmacological agents or genetic tools. Cellular and molecular experiments
were confirmed using functional assays. A pharmacological approach combined with
immunocytochemical analysis showed an increase of synaptic precursors and contacts on neurons
treated with inverse agonists of CB1R or CB2R, and conversely, the agonists induced a decrease. Then,
the presynaptic function has been addressed using a fluorescent membrane probe (FM1-43). Our results
suggested that the anatomical increase of synaptic contacts could be related with an enhancement of
the presynaptic function. To address whether CB1R and CB2R modulate the number of functional
synapses, we recorded excitatory postsynaptic currents using patch clamp. Identification of mechanisms
that underlie synapse formation remains a fundamental question in neuroscience and will help in
developing cures aiming at the treatment of neurodegenerative diseases. Otherwise, the detrimental
effects of cannabis on the developing nervous system are not fully understood, and the present work
could provide potential mechanisms of action

1-A -10 Role of Fragment C and Msx3 in the spinal development of zebrafish.
David Zheng', Marie-Andrée Akimenko', Tuan Bui'
"UOttawa

Radial glial cells (RGCs) are progenitor cells that generate neurons and glia during embryonic and larval
neural development. In fish, RGCs continue to act as neural progenitor cells into adulthood. The Msx3
gene is part of the evolutionarily conserved Msx class of genes encoding transcription factors, some of
which are involved in the dorsal development of mammalian spinal cords. Our preliminary data
suggested that Msx3 is expressed in cells of the zebrafish dorsal spinal cord so we sought to determine if
Msx3 is involved in its development. To test for coexpression of GFP and RGC markers,
immunohistochemistry was conducted on a transgenic zebrafish strain Tg(fragCmsx3+BG:eGFP) where
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GFP expression is under the control of Fragment C, an enhancer of the Msx3 gene. 2-5dpf transgenic
zebrafish larvae were sectioned and stained with antibodies against markers for mature neurons (HuC),
RGCs (GFAP), neural progenitors (Sox2), and astrocytes (BLBP). Our data showed GFP expression strictly
in the dorsal spinal cord while expression of markers for mature neurons, RGCs, neural progenitors and
astrocytes was widespread in the spinal cord. Despite observing no colabelling between GFP and HuC,
we found co-expression of GFP and markers for RGCs, neural progenitors, and astrocytes and thus
shown that the Msx3 gene is expressed in RGCs in the dorsal spinal cord of zebrafish. Considering that
RGCs generate both glia and neurons early in development, our findings suggest that Msx3 contributes
to the development of the zebrafish dorsal spinal cord through its expression in RGCs.

1-A -11 Activation of quiescent adult neural stem cells via targeted stimulation of EGFR signaling
Loic Cochard', Sandra Joppé', Louis-Charles Levros', Anne Aumont’, Karl Fernandes’
"University of Montreal

Neural stem cell (NSC) activity is altered in many biological contexts such as neurodegenerative diseases,
causing defects in cognitive functions and brain repair capacity. A deeper understanding of the
mechanisms underlying NSC activation therefore has important implications for NSC recruitment under
pathological conditions. Here, we explore the involvement of epidermal growth factor receptor (EGFR)-
induced signaling in NSC activation. Expression of EGFR is dynamically regulated in the NSC lineage, as it
is absent on quiescent NSCs (QNSCs) but is expressed by the proliferatively active NSC (aNSCs)
population, and EGF is sufficient to stimulate proliferation of aNSCs and their downstream progenitors
in vitro. Loss-of-function analysis of individual EGFR-induced pathways using specific pathway inhibitors
in NSC cultures revealed differential requirements for EGFR-induced mTOR, AKT and ERK pathways for
neural precursor survival, proliferation and/or differentiation. We then developed an electroporation
approach to specifically activate EGFR signaling pathways in ventricle-contacting qNSCs. Examination of
early time-points following electroporation shows evidence that the genetically targeted gNSCs begin
progressing down the activation pathway. Fate-mapping (in progress) will reveal whether direct genetic
stimulation of EGFR signaling in the gNSC pool is sufficient to promote NSC activation and neurogenesis.

1-A -12 1,2-dibromo-4-(1,2-dibromoethyl)-cyclohexane (TBECH) alters dendritic development of
cultured Purkinje neurons.

Rebecca van Ginkel', Brittany Stojak’, Tammy Ivanco’, Gregg Tomy', Mark Fry '

"University of Manitoba

Brominated flame-retardants (BFRs) are environmentally pervasive and persistent synthetic chemicals
that have been shown to disrupt neuroendocrine signalling and neural development. These observations
have led to restrictions on the use of specific compounds and as a result, alternative BFRs, such as 1,2-
dibromo-4-(1,2-dibromoethyl)-cyclohexane (TBECH), have come into widespread use. TBECH has been
reported to lack the toxicity of other classes of BFRs, however its safety is still questioned. The structural
similarities of TBECH to other BFRs suggest TBECH may interrupt thyroid hormone signalling and neural
development. This pilot study aimed to evaluate the effects of developmental TBECH exposure on
dendritic morphology in Purkinje neurons. Primary cultures of neonatal rat cerebella were maintained
under control conditions or in the presence of 10 uM TBECH for 21 days, at which time neurons were
fixed and immunostained for calbindin D28K. Neuronal morphology was analyzed with Sholl analyses.
While critical radius, number of primary branches, and maximum radius were unaffected, ramification
indices differed significantly (p=0.00755) between control and treated neurons. TBECH-exposed neurons
show higher ramification indices (mean of 7.207 versus 5.314 for control), indicative of increased
branching per primary dendrite. These data indicate that exposure to TBECH may compromise the
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ability of Purkinje neurons to correctly process synaptic information, which could be detrimental to
cerebellar functions including motor control, coordination, and cognition.

1-A -13 Shunting GABAA Transmission Regultates Glutamatergic Synapse Formation in the Developing
Hippocampus

Christopher Salmon', Horia Pribiag?, Gael Quesseveur', J. Benny Kacerovsky', Melanie Woodin3, David
Stellwagen’, Keith Murai’

'McGill, 2University of California San Diego, 3University of Toronto

GABA is the main inhibitory neurotransmitter in mature neurons, but depolarizes immature neurons in
the developing nervous system. GABA's depolarizing action during development is implicated in
numerous aspects of circuit formation, in particular in glutamatergic synapse formation and refinement.
Interestingly, during the height of gluatmatergic synapse formation in the hippocampus, GABAA
transmission changes from depolarizing, to shunting, to hyperpolarizing. Thus, the question of timing is
central when probing the role of GABAergic transmission in circuit development. We therefore asked
the question, how does GABAA transmission regulate glutamatergic synapse formation as it shifts from
being depolarizing to fully inhibitory. To do so we turned first to the organotypic hippocampal slice.
Consistent with the literature, blocking hyperpolarizing GABA transmission for 48 hours in these cultures
caused loss of dendritic spines. In contrast, blocking GABA transmission for 48 hours prior to the switch,
when GABA is shunting, caused a marked increase in dendritic spines, synaptic proteins and mEPSC
frequency. These changes lasted for up to a week following washout of the GABA blockade and were
associated with elevated BDNF and cFos mRNA levels. Moving forward, to investigate whether this
phenomenon occurs in the hippocampus in vivo, we have developed a panel of doxycycline-inducible
GABA-disrupting plasmids for delivery via in utero electroporation.

1-A -14 1,2-dibromo-4-(1,2-dibromoethyl)-cyclohexane (TBECH) inhibits electrical activity of Purkinje
neurons

Brittany Stojak', Rebecca van Ginkel', Tammy Ivanco', Gregg Tomy', Mark Fry'

"University of Manitoba

Brominated flame-retardants (BFRs) are environmentally pervasive and persistent synthetic chemicals
that have been shown to disrupt neuroendocrine signaling and electrical activity of neurons. These
observations have led to restrictions in the use of specific BFRs, and as a result, alternatives, such as 1,2-
dibromo-4-(1,2-dibromoethyl)-cyclohexane (TBECH), have come into widespread use. TBECH has been
reported to lack the toxicity of other classes of BFRs, however its safety is still questioned, as little is
known of the neurological effects of TBECH. Therefore we carried out experiments to determine if
TBECH could acutely alter electrical activity of neurons. Briefly, cerebella from e20 rats were dissociated
and maintained for up to three weeks in culture. Spontaneous action potentials were detected by cell-
attached patch clamp under control conditions for up to five minutes, then neurons were exposed to
TBECH for one minute and allowed to recover in control solutions. Spontaneous activity of 15.5Hz was
decreased by 73.8% (n=13) by 10uM TBECH, the highest dose tested. Lower concentrations of applied
TBECH reduced activity in a dose-dependent manner with an apparent EC50 of 575nM: 1uM decreased
activity by 68.0% (n=9), 100nM by 9.5% (n=6) and 10nM by 0.8% (n=8). These data indicate that acute
TBECH exposure decreases spontaneous action potential firing in neurons and the altered activity may
contribute to some of the observed toxic effects of TBECH.

1-A -15 The role of autophagy in the axonal growth and guidance of midbrain dopaminergic neurons
Marcos Schaan Profes!, Armen Saghatelyan', Martin Lévesque’

33



Institut Universitaire en Santé Mentale de Québec / Université Laval

Autophagy, a self-catabolic process by which cytoplasmic materials are degraded, have been shown to
be important for neural development. We found here that autophagy achieves its highest levels at P7
and that autophagic protein LC3 is enriched in growth cones (GC) of midbrain dopaminergic (mDA)
neurons. When neuronal primary cultures are incubated with guidance cues, strong autophagy
induction can be seen as assessed by LC3-Il western blotting. These data suggest a prominent role of
autophagy during mDA neuronal development. To characterize the role of autophagy in mDA axon
growth/guidance, we analyzed mutant mice in which the essential autophagy gene Atg5 is inactivated in
mDA neurons (ATG5 cKO). mDA explants from ATG5 cKO mice show altered axonal morphology with GC
enlargements, axonal swellings and decrease in the arborization complexity. These mice also show
axonal profiles swellings and decreased number of axons reaching the striatum. Strikingly, when Atg5
cKO explant cultures are challenged with guidance cues important to mDA system development
(Sema7a and Netrin-1), autophagy ablation leads to loss of reactivity to these cues.. Hence, our data
shows autophagy as a key player in the maintenance of mDA axonal morphology and as a prominent
effector downstream to guidance cues. Therefore, autophagy appears to play a central role in the mDA
system development.

1-A -16 Mechanisms of Development and Protection of Neural Circuits
Malika Nadour', Claire Benard?
"WQAM, 2UQAM / UMass Medical School

We aim to understand the principles that regulate (1) the assembly of the nervous system during
development and (2) the subsequent maintenance of neuronal architecture as the organism continues
to develop and live. Whereas much research has identified key molecules that guide migrating neurons,
how the cellular responses to the cues are orchestrated in time and space during development is
unclear. Similarly, how the neural circuits established during embryogenesis are maintained throughout
life, despite the addition of neurons into the existing circuits and the physical stress exerted by growth
and body movements, remains largely unexplored. Our lab studies the cellular and molecular
mechanisms by which neurons navigate in complex environments to reach their destinations, as well as
the mechanisms ensuring the subsequent protection of neuronal structure and connectivity. We
combine genetic, molecular, cell biological, and biochemical approaches using the powerful model
organism C. elegans to address these questions. We will present our recent advances on the roles of
heparan sulfate proteoglycans in modulating the cellular responses of migrating neurons to guidance
cues. We will also discuss how the neuronal maintenance molecule SAX-7/L1CAM, and others,
contributes to protecting neuronal architecture. Answering these questions are expected to have
important implications for understanding the molecular mechanisms underlying neurodevelopmental
disorders and neurodegeneration.

1-A -17 Can maternal antibiotherapy by ampicillin in group B Streptococcus-induced chorioamnionitis
lead to newborn brain injury?

Antoine Giraud', Marie-Julie Allard’, Clémence Guiraut', Frédéric Roche?, Mariela Segura3, Hugues
Patural*, Guillaume Sébire’

'McGill University Health Center, 2Jean Monnet University, 3University of Montreal, *Saint-Etienne
University Hospital

Introduction: Group B streptococcus (GBS) is one of the leading microorganisms responsible for
chorioamnionitis and preterm birth. A recent Cochrane database suggested an increase of neonatal
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death and cerebral palsy associated with maternal antibiotherapy. Our hypothesis is that maternal
antibiotherapy (ampicillin) following an end-gestational GBS infection triggers a maternofetal
inflammatory response leading to placental and brain injuries in the offspring. Objective: Using an
established rat model of GBS infection of the placenta, we will compare the maternofetal inflammatory
response and the pattern of subsequent blood brain barrier injuries (aloumin leak) underpinning
neurodevelopmental impairments in the offspring exposed to gestational GBS + antibiotic. Methods: At
gestational day (G) 19, Lewis dams will undergo an intraperitoneal injection of 1078 CFU of live serotype
la GBS. Ampicillin will be given at 48 h and 60 h post-inoculation. Caesarean sections will be performed
at G22. Results: Our preliminary results suggest an increase of pro-inflammatory cells' infiltration and
cytokines' expressions in the placentas exposed to GBS + ampicillin, compared to sole GBS. We
anticipate a more severe disruption of blood brain barrier within the fetal brains exposed to GBS +
antibiotic compared to sole GBS. Conclusion: These results will provide the rational to design further
preclinical studies aiming to test the placento- and neuro-protective roles of targeted anti-inflammatory
treatments to prevent GBS-induced chorioamnionitis and inherent neuromorbidities.

1-A -18 Investigation of the role of p190RhoGAP downstream of the Netrin-1/DCC signaling axis in rat
cortical development

Sadig NiftullayeVv', Philippe Duquette’, Nathalie Lamarche-Vane'

"McGill University

Axon pathfinding is a crucial point in the development of the Central Nervous System (CNS), where
neurons use the distal tip of their axons-- the growth cone-- to navigate towards their final destination.
The growth cone carries the machinery to respond to various guidance clues, one of which is netrin-1--
secreted, laminin-like protein. It signals through a cell membrane receptor protein-- deleted in
colorectal cancer (DCC), to induce an attractive response. Mutations in DCC cause congenital mirror
movement. Also, short nucleotide polymorphisms (SNPs) in the components of netrin-1/DCC signaling
axis are related to neurological disorders such as schizophrenia, Parkinson's, aggressive behavior and
Alzheimer. Despite its important role, today, our understanding of the netrin-1/DCC pathway is far from
complete. Previous work from our lab showed that, through its SH2 domains, p120RasGAP is recruited
to phosphorylated tyrosine residues on DCC (Tyr1361 and Tyr1418) upon Netrin-1 stimulation and
regulates axon outgrowth and guidance. Interestingly, p120RasGAP can also interact with p190RhoGAP--
a 190KDa protein with intrinsic RhoGAP activity. It has already been showed that p190 is an important
protein for CNS development as it is involved in fear memory formation, axon outgrowth and guidance;
however, its role in Netrin-1/DCC pathway has not been addressed yet. In this research, using the
combination of biochemical assays and fluorescent microscopy, as well as, isolated rat cortical neurons,
we are dissecting the role of p190 in cortical neuronal development.

1-A -19 Developmental regulation of synaptic calcium dynamics in the prefrontal cortex.
Philippe Vincent-Lamarre', Kevin Lee?, Jean-Philippe Thivierge', Jean-Claude Béique'
"University of Ottawa, 2Queen's University

The ventromedial prefrontal cortex (vmPFC) plays a central role in higher cognitive functions in
mammals. It is therefore important to uncover the mechanisms regulating the formation of these
networks to pinpoint potential failures that could lead to the development of psychiatric illnesses such
as autism and schizophrenia. Here, we combine whole-cell electrophysiology, two-photon calcium
(Ca2+) imaging, and glutamate uncaging to examine fundamental features of synaptic Ca2+ dynamics
during key epochs of PFC development and compared them to those occurring in the hippocampus. In
the developing PFC, synaptic activation of NMDARs triggered long-decaying calcium signals that at times
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invaded dendrites and propagated to nearby neighbouring synapses. These propagating signals were
mediated by a NMDAR-dependent Ca2+-induced Ca2+-release (NMDA-CICR) mechanism. Intriguingly,
the developmental trajectory was delayed in the PFC compared to the hippocampus, consistent with the
reported generally slower maturation of this structure. Individual synapses that sustained these
propagating Ca2+ events expressed hallmarks of less mature synapses: they displayed lower
AMPA/NMDA (A/N) ratio and had shorter and stubbier spines. In keeping with the hypothesis that these
propagating calcium signals may spatially regulate plasticity, we found that the variability of A/N ratios
of neighbouring spines was lower within dendritic branches than within individual neurons. In sum,
dendritic Ca2+ propagation may play a role establishing fine structural features of vmPFC connectivity.

1-A -20 Thyroid hormone: a key factor in neuromodulation of the respiratory network development
Jean-Philippe Rousseau', Luana Tenorio-Lopes', Richard Kinkead"
"Université Laval

Because thyroid hormones (THs) are present in the brainstem and are essential for both the
differentiation of the presynaptic GABAergic neurons and the maturation of the postsynaptic
components of the GABAergic system, we proposed that TH deficiency during gestation is sufficient to
disrupt GABAergic modulation of the brainstem's respiratory network in newborn rats. Thyroid hormone
deficiency in the foetus was recreated by administrating an antithyroid susbstance (Methimazole;MMI)
to the pregnant dam from the first day of pregnancy (gestational day 1; GD1) to the day of experiment
with the newborn. Fictive breathing from Sprague Dawley rats aged of 4 days was measured on an
isolated brainstem-spinal cord preparation superfused with an artificial cerebrospinal fluid (aCSF). The
output signal from the respiratory network was recorded by a suction electrode placed on the fourth
ventral root representing the inspiratory signal sent to the diaphragm via the phrenic nerve. Compared
to controls, pups from MMI treated dams showed 69% decreased phrenic burst frequency under
baseline conditions. Moreover, they presented an increased dose-dependent depression of fictive
breathing following Muscimol application (GABAA receptor agonist; dose 0.3uM) and increased
elevation of phrenic burst frequency following Bicuculline exposure (GABAA receptor antagonist; dose
8uM). We conclude that TH deficiency results in an increased GABAergic inhibition in the core elements
of the respiratory control circuit which could explain the reduced phrenic bursts frequency observed in
the treated pups.

1-A -21 The association between physical activity, sedentary time and response inhibition in early
childhood.

Aishah Abdul Rahman', Danielle Pertschy’, Luciano Hood', Valerie Carson', Sandra Wiebe'
"University of Alberta

Physical activity is associated with better response inhibition in middle childhood. However, few studies
have used objective measures to examine this relationship in early childhood. Early childhood is a period
of rapid development and when experiences are thought to have a greater impact on brain functioning.
In this study, we investigated the association between physical activity, response inhibition and its
neural correlates in a sample of 55 children (20 boys, 35 girls) aged 2.5 - 5.0 (M = 3.87, SD =.76).
Children completed a preschool Go/No-go task measuring response inhibition while scalp EEG was
recorded and for one week they wore an accelerometer that recorded their movement intensities in 15-
sec intervals. Each 15-sec interval was classified as sedentary (<25 counts), light-intensity physical
activity (LPA; 25 to <420 counts) or moderate- to vigorous-intensity physical activity (MVPA; >419
counts). Multiple regression analyses were conducted to examine if behavioural performance and
event-related potentials associated with response inhibition (N2 and P3 amplitude) were predicted by
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physical activity measures. Age and maternal education were included as covariates in the regression
model. Results indicated that MVPA significantly predicted N2 amplitude on No-go trials and that the
model accounted for 14.2% variance in the No-go N2 amplitude (R2=.14, F(1,51)=4.70, p<.05). Our
finding suggests that MVPA predicts young children?s ability to effectively employ neural resources to
perform the task and is consistent with findings reported in older participants.

1-B -22 Regulation of hippocampal network and memory by synaptic plasticity in somatostatin
interneurons

Julien Artinian', Alexander Jordan', Abdessattar Khlaifia?, Alexandre La Fontaine', Isabel Laplante’, Jean-
Claude Lacaille'

'Faculté de Médecine, Université de Montréal, 2CHU Sainte-Justine, Université de Montréal

Long-term potentiation (LTP) is a prime candidate cellular substrate for learning and memory but
remains poorly studied in inhibitory interneurons. We investigated the functional role of persistent
Mechanistic Target Of Rapamycin Complex 1 (mnTORC1)-mediated LTP in somatostatin interneurons
(SOM-INSs) in hippocampal CA1 networks and memory, by knocking out the expression of Raptor, an
essential component of mTORC], selectively in SOM-INs (SOM-Raptor-/- mice). Whole-cell recordings
24h after contextual fear conditioning (CFC) showed that training increased excitatory transmission and
spine density at synapses onto SOM-INs from SOM-Raptor+/+ but not SOM-Raptor-/- mice,
demonstrating that CFC induces persistent mTORC1-dependent LTP at excitatory synapses onto SOM-
INs. Field recordings revealed upregulation of pyramidal cell Schaffer collateral pathway LTP by late-LTP
induction in SOM-INs that is lost in SOM-Raptor-/- mice, indicating impaired regulation of CA1 network
metaplasticity by SOM-IN LTP. SOM-Raptor-/- mice showed impaired long-term spatial and contextual
fear memories but intact long-term cued-fear memory, indicating impairments in hippocampal memory.
Mice with knock-down of the upstream repressor of mMTORC1, Tuberous Sclerosis Complex 1 (TSC1),
selectively in SOM-INs showed increased contextual fear memory, indicating that upregulating mTORC1
function in SOM-INs was sufficient to modulate hippocampal memory consolidation. Our results suggest
that learning-induced persistent mMTORC1-mediated LTP in SOM-INs regulates CA1 local network and
hippocampal memory.

B — Neural Excitability, Synapses, and Glia: Cellular Mechanisms

1-B -23 Role of basal pacemaker neuron activity in aversive long-term memory formation in Lymnaea
stagnalis

Nancy Dong', Zhong-Ping Feng'

"University of Toronto

Learning and memory formation are critical physiological functions. There is increasing evidence that
spontaneously active neurons possess distinct rules of activity-dependent plasticity as compared to
guiescent neurons. In this study, we used a well-defined aversive learning model of aerial respiration in
the mollusk Lymnaea stagnalis to study the role of spontaneously firing activity of the respiratory
pacemaker neuron Right Pedal Dorsal 1 in aversive long-term memory (LTM) formation. We provide the
first evidence suggesting that lower neuronal activity at the time of learning may be correlated with
better memory formation in spontaneously active neurons. We also identified early functional
predictors of aversive LTM formation that allowed us to characterize memory-specific and time-
dependent changes in RPeD1 spontaneous firing activity during the memory consolidation process.
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Taken together, our findings provide new insights into the diversity of cellular mechanisms underlying
memory formation.

1-B -24 Inhibitory effects of dopamine on electrically coupled identified neurons
Awsam Aziz', Neil Magoski'
'Queen's University

Electrical coupling is mediated by gap junctions and promotes synchronous firing of connected neurons.
The present study examines coupling between two identified cardiorespiratory neurons in the central
nervous system of the pond snail, Lymnaea stagnalis. These neurons, designated as visceral dorsal 1
(VD1) and right parietal dorsal 2 (RPD2), innervate the heart and lungs and show synchronous 1-Hz
firing. Previous work using hyperpolarizing current injections demonstrated that VD1-RPD2 coupling is
asymmetric, being stronger from VD1 to RPD2. Here we employed pressure-ejected dopamine (an
inhibitory neurotransmitter) to test asymmetrical coupling under more physiological conditions. We
propose that dopamine may not only produce more realistic inhibitory coupling, but also provide
evidence for distinct effects on network output. Focal application of 10-100 mM dopamine onto either
neuron caused a 10-20 mV hyperpolarization and cessation of firing in both cells. Transfer of
dopaminergic hyperpolarization from VD1 to RPD2 was more efficient compared to current injection
(coupling coefficient of 0.9 vs 0.8). The response decreased when dopamine was applied at more
hyperpolarized potentials (-50 vs -75 or -90 mV), suggesting inhibition is mediated by a potassium
channel. In some instances, there was transient differential inhibition, where one neuron would spike
while the other would fail to reach threshold. This disruption of network output may allow for
desynchronization or functional decoupling, thus permitting these strongly connected neurons to
temporarily act independently.

1-B -25 Mechanism of Pannexin Channel Mechanosensitivity
Shubhamsingh Tanwar’, Natalie Lavine', Michael Jackson'
"University of Manitoa

Ischemic stroke driven cytotoxic edema expedites Pannexin-1 (Panx1) channel activation, facilitating
chemotaxis-guided neuronal injury and death. Mechanisms underlying osmotic cell swelling induced
Panx1 regulation are poorly understood. The objective here is to establish the contribution of F-actin
and microtubules to swelling-induced augmentation of Panx1 channel activity in HEK293 cells stably
expressing mouse panx1 (flag-mPanx1). In cells voltage-clamped at -60 mV, application of extracellular
solution (ECS) with depreciating osmolarity induced a corresponding progressive magnification in Panx1
mediated currents. The effects of cytochalasin-D (CytD; F-actin depolymerizing drug) and nocodazole
(NDZL; tubulin depolymerizing drug) were evaluated using immunofluorescence imaging and whole cell
patch clamp recording. CytD not only inhibited the escalation in Panx1 channel response during osmotic
cell swelling but also abated the basal channel activity [767 pA (control; n=7), 319 pA (treated; n=8)]
indicating that F-acting contributes to cell swelling induced mechanosensitive as well as basal channel
regulation. Tubulin disruption showed poor inhibition of channel activity augmentation during osmotic
stress-induced cell swelling. Cells expressing Panx1 truncations at C-term (shown to interact with F-
actin) further attest the decline in basal and stress-induced Panx1 mediated currents. To conclude, F-
actin plays an important role in the augmentation of Panx1 channel activity during osmotic stress-
induced cell swelling.

1-B -26 The stimulation of the shell part of the nucleus accumbens decreases sucrose intake in female
rats
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Sandrine Chometton’', Geneviéve Guévremont’, Elena Timofeeva'
TucpQ-UL

Our laboratory has characterized a model of binge-like eating-prone (BEP) or -resistant (BER) female rats
that mimic many of the clinical features of binge-eating disorders. When subjected to repeated stress
episodes while having access to highly palatable food, BEP rats increased their sucrose consumption in
response to stress. Some studies show that food intake can be reduced by stimulation of the shell part
of the nucleus accumbens (NacSh) in male rats. The main objective of our study is, thus, to reverse the
stress-induced binge-like eating phenotype by stimulation of the NacSh in BEP female rats. To start with,
using optogenetics, we have studied the effect of the stimulation of this brain region on sucrose intake
in female rats without binge-like eating phenotype. Sucrose intake, microstructure of licking and the c-
fos expression were analysed. Stimulation of the NacSh resulted in a decrease in sucrose intake, in total
licks number and in meal duration while there was no change in frequency or efficiency of licks in the
female rats. Furthermore, c-fos expression was increased in the NacSh and decreased in the lateral
hypothalamic area as well as in the rostral, but not the caudal part, of the ventral pallidum. In
conclusion, this study has validated the fact that stimulation of the NacSh results in a reduction in
sucrose intake in female rats. Thereafter, this experiment will be repeated on female rats with a
phenotype of binge-like eating disorders to reverse the increase in sucrose intake observed during this
behavior.

1-B -27 Characterization of Substantia Gelatinosa Neurons in Defined Medium Organotypic Cultures
from "Tamamaki" GAD67-GFP mice.

Peter Smith', Paul Boakye?, Emma Schmidt?, Kerri Whitlock?

"Univ Alberta, 2University of Alberta

Defined medium organotypic cultures (OTC) of murine spinal cord can be used to study long-term
modulation of synaptic activity and its relationship to chronic pain (Lu et al. Pain 121:261, 2006). We
sought to determine whether the properties of substantia gelatinosa neurons of GAD67-GFP mice are
preserved in OTC. Cultures were obtained from e12 embryos, treated briefly with an antimitotic cocktail
and maintained in OTC for up to 6 weeks. NeuN staining of OTC showed that neuron number stabilized
after 2 weeks in culture and remained unchanged for up to 6 weeks. GFAP staining for astrocytes
increased with time but stabilized after 5 weeks in culture. 225 neurons were categorized according to
their discharge pattern in response to depolarizing current as; Tonic (12.5% of population), Delay (1.5%),
Transient (5%), Burst (48%), Initial Burst (10%), Gap-firing (7%), Phasic (8.5%) or Unclassified (5.5%; Cui
et al., J. Neurophysiol. 105: 1102, 2011). These percentages were significantly different (x2 test P<0.001)
from those seen in acute slices (Boakye et al., this meeting). Despite this, it was noted that GABAergic
(GAD67-GFP-expressing) neurons in OTC displayed a burst (60.23%) or tonic (12.5%) firing pattern as
they did in acutely isolated slices (Boakye et al., this meeting). GAD-GFP neurons never expressed the
delay firing pattern which, at least in rats, characterises excitatory neurons (Todd, Nat. Rev. Neurosci 11:
823, 2010). These data justify the use of OTC of mouse spinal cord to examine long-term modulation of
inhibitory transmission in the context of chronic pain.

1-B -29 Mice are different from rats; characteristics of neurons in the substantia gelatinosa of the
dorsal horn of Tamamaki GAD67-GFP mice

Paul Boakye', Vladimir Rancic?, Klaus Balanyi', Peter Smith’

"University of Alberta, 2Neuroscience
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Understanding the neuronal circuitry of the substantia gelatinosa (sg) is crucial to study of pain
mechanisms. In rats, sg neurons exhibit 5 different firing patterns in response to depolarizing current;
Tonic, Phasic, Transient, Delay or Irregular. Tonic cells have low rheobase and are often GABAergic
whereas delay firing neurons are often excitatory (Todd, Nat. Rev. Rev, Neurosci 11: 823, 2010). These 5
categories do not adequately describe sg neuron types in the mouse. We categorized neurons in
transgenic GAD67-GFP mice (Tamamaki et al., ] Comp Neurol 467:60, 2003) as Tonic, Delay, Transient,
Burst, Initial burst, Gap-firing or Phasic (Cui et al., J. Neurophysiol. 105: 1102, 2011). These accounted for
23%, 13%, 16.5%, 18%, 15%, 6.5% and 8% of neurons respectively. The burst category, which was not
seen in rats, discharged tonically but had a high rheobase. As expected, GAD67-GFP was never found in
delay cells but only 11% of GAD-GFP were tonic firing. The remaining GAD67-GFP neurons exhibited
burst (22%), initial burst (22%), phasic (17%), transient (22%) or unclassified (6%) firing patterns.
Unexpectedly, 39% of GAD67-GFP negative cells displayed a tonic firing pattern whereas some (13%) of
GADG67-GFP negative cells displayed a delay firing pattern. Of the remaining GAD67-GFP negative
neurons 17% expressed a transient firing pattern, 26% a burst pattern and 4% a burst pattern. Ongoing
immunohistochemical studies of GAD65 and GAD67 distribution seek to determine whether the
discrepancies reflect true differences between nociceptive processing in rats versus mice.

1-B -30 Constructing local field potential (LFP) models to decipher inhibitory cell type contributions
during theta rhythms in CA1 hippocampus.

Alexandra Chatzikalymniou’, Frances Skinner!

'Krembil Research Institute

Oscillatory LFPs are extracellularly recorded signal with frequencies of up to ~500Hz. They are associated
with a number of physiological functions in health and disease and complement the information
obtained by analysis of spikes. Because multiple neuronal processes contribute to the LFP, the signal is
inherently ambiguous and more difficult to interpret than spikes. However, the biophysical origin of LFPs
is well understood in the framework of volume conductor theory. "LFPy" is a python package that
implements this framework and we have used it to construct a pyramidal cell model in CA1
hippocampus and generate extracellular potentials. Our pyramidal cell model receives inhibitory
synaptic input from four different types of CAl interneuron populations as taken from a previous,
experimentally constrained inhibitory network model developed to understand theta (4-12 Hz) rhythms.
We investigate the contribution of the different inhibitory cell types to the LFP. The contribution of each
cell type is assessed during dynamic network interactions. We placed a virtual electrode probe along the
vertical axis of the pyramidal cell to record its output in a layer dependent manner and were able to
identify distinct regimes where specific cell type interactions distinctively affect the polarity, amplitude
and frequency of the LFP signal. We further use independent component analysis (ICA) on our model
LFP signal to quantify cell type contributions and make predictions on the underlying network
interactions given experimental comparisons.

1-B -31 Role of kinase activity in modulation of inhibitory synaptic and extrasynaptic currents by
neurosteroids

Jaymin Jeong', Michael Poulter’

"University of Western Ontario

Neurosteroids such as THDOC and pregnenolone sulfate (PS) are well known to modulate GABAA
receptor activity. Tonic currents and mIPSCs were measured from pyramidal neurons (>14 days). Decay
of mIPSCs were in two phases, fast decay lasting ~10 ms (t1) followed by slow decay lasting ~50 ms (t2).
Neurosteroids alter mIPSCs by prolonging or shortening the decays. Previous studies have shown widely
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varying effects of neurosteroids on GABAergic currents. We hypothesized that the variability is due to
varying phosphorylation states of GABAA receptors. In this study, we have investigated the activity of
THDOC on GABAergic mIPSCs and tonic currents after activation of various kinases. THDOC by itself
caused shortening of t1 and prolongation of 12. It also greatly increased the negative charge transfer.
Activation of PKC using PMA did not significantly alter the effects of THDOC. Treatment with THDOC
after activation of PKA by forskolin resulted in two distinct populations of response. One population
showed increased mIPSC amplitude. The other showed prolonged 12 compared to the first population.
TrkB activation by 7,8-DHF resulted in increased amplitude, but suppressed shortening of t1 by THDOC.
The combination of these outcomes, however, resulted in no change in the charge transfer. For tonic
currents, THDOC caused a large inward shift in holding current, and thus increase in tonic inhibition. All
three kinases suppressed the change in tonic current by THDOC. These data show that kinases
differentially modulate the effects of THDOC on phasic and tonic GABA currents.

1-B -32 Voltage-Dependent Inhibition of Voltage-Gated Ca2+ Channels: Effects of Retinoid Signaling
Eric de Hoog', Mark Lukewich', Gaynor Spencer’
'Brock University

Retinoic acid, the active metabolite of Vitamin A, regulates cellular functions by binding to different
classes of retinoid receptors, RARs and RXRs, capable of exerting genomic and nongenomic effects. A
link between retinoid signaling and the activity of voltage-gated Ca2+ channels has previously been
shown, but here, we demonstrate for the first time that an RXR pan-antagonist (HX531) produces
voltage-dependent inhibition of neuronal voltage-gated Ca2+ channels. HX531 produced a significant
decrease in voltage-gated Ca2+ current (carried by Ba2+), which was subsequently removed by a large
depolarizing pulse. Upon activation of G-protein coupled receptors (and exchange of GDP for GTP), GBy
subunits can produce such voltage-dependent inhibition of voltage-gated Ca2+ channels, an effect
ubiquitous throughout the CNS. Because RXRs have previously been shown to associate with Gq in
platelets and HEK cells, we aimed to determine whether this voltage-dependent inhibition by HX531
occurred via G-protein signaling. HX531 was applied in the presence of 10 mM GDP-BS (which blocks the
exchange of GDP for GTP), but interestingly, this treatment did not prevent the voltage-dependent
inhibition. This study supports a link between retinoid signaling and voltage-dependent inhibition of
calcium channels and suggests it is not G-protein mediated, but rather involves a novel, as yet
unidentified signaling pathway.

1-B -33 Numerical and morphological changes of microglia in the striatum of parkinsonian monkeys
Cynthia Lecours ', Dave Gagnon', Léo Cantin’, Martin Parent', Thérése Di Paolo’, Marie-Eve Tremblay
"Laval University

Parkinson's disease (PD) is characterized by the progressive loss of dopamine neurons located in the
substantia nigra pars compacta, which innervates the striatum. This degeneration leads to a decrease of
dopamine release in the putamen. In this study, post-mortem analyses of microglia were performed on
healthy and PD female cynomolgus monkeys modeled by systemic administration of 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP) neurotoxin. Transverse sections taken through the striatum were
immunolabeled with an antibody directed against the microglial marker IBA1 and subsequently analyzed
by light microscopy. Quantitative analysis with an unbiased stereological approach reveals an increased
microglial density in the putamen of MPTP monkeys, compared to control animals. Morphological
analyses also show increased microglial cell body and arborization areas in the MPTP-intoxicated
monkeys. Our findings indicate that microglia are recruited at neuronal microcircuits of the putamen
following dopamine denervation. Based on these observations, we propose that microglia are involved
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in the remodelling of neuronal microcircuitry that is known to occur in the striatum of these animals.
Detailed ultrastructural analyses of microglial interactions with striatal afferent projections and
comparisons between MPTP-intoxicated and controls animals will help to shed a new light on the role of
microglia in the neuroadaptive changes that are known to occur in the striatum following the dopamine
lesion that characterizes PD.

1-B -34 Information transfer at synapses formed by hippocampal mossy fiber on CA3 GABAergic
interneurons

Maxime Houtekamer', Simon Chamberland’, Katalin Toth'

'CRIUSMQ

Hippocampal microcircuits are composed of glutamatergic principal cells and GABAergic interneurons.
The differential recruitment and local interactions of principal cells and GABAergic interneurons are
thought to underlie information processing by the hippocampus. The hippocampal CA3 region receives
strong excitatory afferents from granule cells which project their mossy fiber axons to contact both
principal cells and interneurons. A single mossy fiber axon forms synaptic contacts on both principal cells
and interneurons with strikingly different anatomical and functional properties. However, the principles
of target-cell specific information coding remains unknown. Our previous results showed that giant
mossy fiber terminals terminating on CA3 principal cells count the number of action potentials to
transmit information. In contrast, it remains unknown how information transfer operates at synapses
formed on interneurons. To investigate this question, we performed whole-cell patch-clamp recordings
from visually-identified CA3 stratum lucidum interneurons. Our data suggest that glutamate release
from mossy fiber terminals is facilitated during trains of action potential and is sensitive to the
frequency of the bursts in a subset of interneurons, indicating a frequency-based coding principle for
interneurons. Therefore, our results show a target-cell specific coding scheme.

1-B -35 The KChIP3 and ERK signaling pathway as components of the Cav3-Kv4 interaction
Xiaoqin Zhan', Charmaine Szalay', Hadhi Asmara', Gerald Zamponi', Raymond Turner’
"University of Calgary

Cav3-mediated calcium influx increases the Kv4 IA by right shifting the Kv4 half-inactivation potential
(Vh) through a nanodomain interaction. We know that the Cav3-Kv4 interaction depends on the calcium
dependent interacting protein KChIP3, but we do not know the molecular basis by which calcium signals
a KChIP3-mediated change in Kv4 Vh. We conducted whole-cell voltage-clamp recordings in tsA-201 cells
transfected with Cav3.1, Kv4.3, and KChIP3 cDNA, or a KChIP3 mutant construct lacking two calcium
binding EF hand motifs (E186Q, E234Q). Blocking Cav3 channels with mibefradil (mib) produced a left
shift of IA Vh in cells expressing wildtype KChIP3, but not in cells expressing the KChIP3 double mutant.
Co-immunoprecipitation revealed an interaction between Cav3.1 and KChiP3 that was reduced in 0
calcium, suggesting a calcium-dependent association. Interrupting KChIP3 and Kv4 binding with a tat
peptide also blocked the mib-induced IA Vh shift. Active ERK (phospho-ERK) was sufficient to left-shift I1A
Vh when intracellularly infused and phosphorylated both Cav3.1 and Kv4.3 on western blots. In contrast,
infusing PD98059 to block activation of phospho-ERK occluded a mib-induced left shift in IA Vh.
Together these results indicate that calcium regulation of Kv4 availability involves a new Cav3.1-KChiP3
interaction, depends on the integrity of the KChIP3-Kv4 interaction, and both the ERK signaling pathway
and EF hand calcium-binding motifs of KChIP3.

1-B -36 Spatial reference memory impairments are associated with abolished CA1 theta-gamma cross-
frequency coupling in freely behaving J20 APP mice
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Guillaume Etter’, Sylvain Williams'
'Douglas Mental Health Institute

Alzheimer?s disease (AD) has been associated with amyloid beta (Ab) aggregation, subsequent
hippocampal neurodegeneration and memory defects. The exact nature and chronology of these
pathological events remains largely unknown. Cross-frequency coupling (CFC), a physiological
phenomenon that has been associated with memory encoding and retrieval, has been previously shown
to be decreased in complete hippocampus preparations from 3 weeks old transgenic AD mice model.
Several authors have proposed to segregate gamma band oscillations into slow (30-60 Hz), and fast (60-
120 Hz) clusters that may rely on CA3 and medial entorhinal cortex inputs, respectively. In the present
study, we have monitored CA1 local field potentials in the freely behaving J20 AD mice model (PDGF-
APPSw, Ind) trained to seek a reward on a modified appetitive version of the Barnes maze as well as
during REM sleep. At 6 months, J20 mice display more spatial errors as well as non-targeted exploration
during the probe trial compared to non-transgenic (NTg) counterparts. Using a standardized measure of
CFC, we show that theta-gamma CFC is significantly reduced during REM sleep, while it is abolished
when mice actively explore the Barnes maze. Finally, we show that NTg mice display gamma oscillation
dynamics (predominant fast gamma before reaching the target, followed by predominant slow gamma)
that are abolished in J20 mice. This study suggests that circuits underlying cross-frequency coupling are
affected very early in AD mice models, and might underlie the spatial memory defects

1-B -37 The role of microglia in remodeling of neuronal circuits in response to chronic restraint stress
Kanchan Bisht', Sami Piirainen?, Isabelle Girard', Julie Savage', Li Tian?, Marie-Eve Tremblay’
"Laval University, 2Neuroscience Center, Viikinkaari 4, University of Helsinki,

Microglia are extremely sensitive to chronic stress (CS) but their contribution towards brain and
behavioral adaptation to CS still requires further investigation. Elevation of the stress hormone
corticosterone promotes massive neuronal circuitry remodelling, however, how stress-induced changes
in microglia mediate neuronal circuitry remodeling in stress-responsive brain regions is unknown. The
aim of this study is to understand the effect of chronic stress on microglial functions in brain regions
including the hippocampus (HPC), infralimbic cortex (IL), and basolateral amygdala (BLA). In our
experiments, 8-12 week old C57BL/6J mice were subjected to chronic restraint stress (CRS) over a period
of 10 days and assessed by a battery of behavioral tests, showing better short-term spatial memory and
stronger social dominance. CRS-treated animals were also sacrificed for molecular analysis, and light and
transmission electron microscopic analysis of Ibal-stained microglia from each region / animal.
Following CRS, microglia show region-specific morphological changes (over-ramification in the IL and
HPC and deramification in the BLA), ultrastructural changes in the BLA (more amoeboid, rounder
process morphology, decreased process area and perimeter, increased circularity and solidity), an
overall decreased MHCII+ (antigen-presenting) / CD206+ (scavenging) microglial ratio, and upregulation
of microglial genes (C3, CD200r1, and glucocorticoid kinase Sgk1) but downregulation of P2ry12. These
microglial changes after CRS may govern the adaptation of the brain and behavior to CS.

1-B -38 Functional cortical connectivity principles revealed by single-cell-initiated circuit tracing with
rabies viruses

Stuart Trenholm?', Adrian Wertz', Botond Roska’

M

Introduction: Individual cortical neurons can respond with remarkable selectivity to specific cues. In
visual cortex, many neurons respond preferentially to specific orientations or directions of moving

43



images. How the feature selectivity of a single cell relates to its hundreds of nearby presynaptic neurons
which span across cortical layers remains unclear. Furthermore, how the functional connectivity of the
presynaptic network of individual neurons differs depending on the cortical layer in which they reside
requires further study. Methods: We used in vivo 2-photon imaging to perform single cell
electroporation to initiate monosynaptically-restricted, retrograde transsynaptic tracing with modified
rabies viruses expressing GCaMP6s. We performed in vivo calcium imaging in mouse primary visual
cortex to measure the visual motion evoked neuronal activity of individual pyramidal cells in either layer
2/3 or layer 4, as well as the activity of their presynaptic partners. Results: This single-cell-initiated
circuit tracing technique labelled ~400 presynaptic cells connected to individual pyramidal cells in
primary visual cortex. Most presynaptic neurons were located close to the postsynaptic 'starter cell’, and
presynaptic cells were located across all cortical layers. We investigated differences and similarities in
presynaptic networks for individual neurons in layer 2/3 and layer 4. Conclusion: These results reveal the
existence of different presynaptic network organization principles belonging to individual neurons both
within and across layers in mouse visual cortex.

1-B -39 Postmortem characterization of cerebral vimentin expression and distribution in depressed
suicides and healthy controls

Liam O'Leary', Maria-Antonietta Davoli', John Kim', Naguib Mechawar’

"McGill University

We recently reported that in the human brain, mMRNA and protein expression of glial-fibrillary acidic
protein (GFAP) in subcortical (caudate nucleus and mediodorsal thalamus) brain regions is significantly
decreased in depressed suicides compared to matched controls, and that GFAP-immunoreactivity
(GFAP-IR) presents major regional differences (Torres-Platas et al., 2016, Mol Psychiatry, 21:509-15).
Here, we assessed in the same samples the regional expression and immunohistochemical distribution
of vimentin, another intermediate filament protein expressed by astrocytes. Unlike GFAP, vimentin
expression did not vary significantly between caudate and thalamus samples from depressed suicides
and controls. Preliminary observations revealed that vimentin-immunoreactive cells also display distinct
morphological and distributional phenotypes between cortical and subcortical brain regions.
Experiments are currently under way to characterize the morphometric properties of these cells and to
assess the degree to which GFAP-IR and vimentin-IR co-localize across brain regions. This work highlights
unique cellular and molecular features displayed by human subcortical astrocytes and suggests that
GFAP and vimentin are differently regulated in depression and suicide.

1-B -40 Role of calpain in activity-dependent translocation of CaMKIl to synapses during synaptic
potentiation

Kapil Sehgal', Charleen Salesse', Mado Lemieux', Paul De Koninck'

"Université Laval

Synaptic potentiation relies on NMDA receptor (NMDAR) activation and Ca2+ influx. Changes in cytosolic
Ca2+ are detected by effectors such as calpain and CaMKIl, transforming this information into signals
inducing synaptic potentiation. Once activated, calpain cleaves many plasticity related proteins (PRPs),
thereby remodeling the synaptic structure that might affect the activity and/or dynamics of many
proteins. Meanwhile, CaMKII responds to Ca2+ by translocating to synaptic sites where it
phosphorylates many PRPs, enabling synaptic potentiation. We aimed to investigate the relationship
between the two proteins in the induction of plasticity. Inhibition of calpain activity in cultured neurons
blocked ERK phosphorylation and insertion of synaptic AMPA receptors, two CaMKII-regulated
processes involved in synaptic potentiation. Using time-lapse imaging we found that post-synaptic
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CaMKIl translocation is regulated by calpain activity. By performing Fluorescence Lifetime Imaging with a
FRET based sensor of CaMKII activation, our findings indicate that calpain does not influence CaMKII
activation. In support of this, our preliminary results indicate that calpain inhibition does not affect
activity-dependent Ca2+ oscillations. These results not only further our understanding of the role of
calpain in plasticity but also highlight the significance of the activity-dependent spatial redistribution of
CaMKIIl. We are investigating further how calpain facilitates CaMKII translocation to synaptic sites.

1-B -41 Computational Modelling of AMPA receptors Trafficking at the Postsynaptic Density
Anne-Sophie Sainte-Marie’, Simon Hardy'
"Université Laval

Integration of a-amino-3-hydroxy-5-methylisoazol-4-propionate (AMPA) receptors at the synaptic
membrane plays an important role in synaptic plasticity and thus, in memory formation in the human
brain. Traffic of AMPAR to the postsynaptic density (PSD) has been studied for many years, but its
detailed mechanisms are still subject to controversies. To better assess current hypothesis on the
matter, we suggest a simple mechanistic model of AMPAR trafficking to the PSD based on two main
pathways : 1) lateral diffusion from the extrasynaptic dendritic membrane and 2) exocytosis from the
spine cytoplasm. These reactions are implemented as a compartmental ODE model in the Virtual Cell
software, where they are translated into mass action equations and Michaelis-Menten enzymatic
equations. The model shows that the majority of the receptors are coming from lateral diffusion
although relative importance of exocytosis increases with system stimulation, when mimicking induction
of long term potentiation (LTP). This simple compartmental model has been expanded into a 3D spatial
model with multiple PSD, spine and neck areas connecting on a common dendritic branch. Signalling
pathways and their key proteins are included in this spatial mode to study their effect on AMPAR
trafficking mechanisms. These interactions will be useful to further model synaptic cross-talk with
neighbouring dendritic spines.

1-B -42 Neural correlates for the habituation of the hypothalamic-pituitary-adrenal axis to repeated
stress

Sara Matovic'!, Xue-Fan Wang?, Eric Salter?, Aoi Ichiyama', Wataru Inoue’

'Robarts Research Institute, 2Western University

Habituating to repetitive yet non-life threating stressors is instrumental for minimizing the negative
consequences of chronic stress. Here, we report a neural correlate for the habituation of the
hypothalamic-pituitary-adrenal (HPA) axis to repeated stress, which manifests as a decrease in the
excitability of HPA axis output neurons [neuroendocrine neurons that express corticotropin releasing
hormone (CRH) in the paraventricular nucleus of the hypothalamus (PVN)]. We obtained whole cell,
patch clamp recordings from PVN-CRH neurons in slices from CRH reporter mice (male, 8-12 weeks old)
subjected to daily 1-h restraint stress up to 21 days. We found that 21-day stress caused two
mechanistically dissociable changes: 1) it delayed the time to elicit an action potential in response to
depolarizing current injections, 2) it decreased the frequency of repetitive firing during long-duration
current injections. Interestingly, the spike delay developed quickly and became evident as early as 1 and
7 day(s) of stress. This delay was reversed by 4-aminopyridine (4-AP, 5 mM), a voltage-gated potassium
channel blocker. By contrast, the decrease of spike frequency only became evident after 21 days of
stress, and was not reversed by 4-AP. The spike frequency decrease was negatively correlated with an
increase in cell capacitance and whole-cell membrane conductance but not with unit membrane
conductance. This points to stress-induced structural plasticity controlling the intrinsic excitability, and
ultimately resiliency to chronic stress.
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1-B -43 Mouse model of Fragile X syndrome has deficient inhibitory GABAergic plasticity

Erik Larson', Michael Accardi', Ying Wang?, Benyamin Karimi?, Rafael Varaschin', Tabrez Siddiqui?, Derek
Bowie'

'McGill, 2University of Manitoba

Fragile X syndrome (FXS) is a neurodevelopmental disorder linked to deficits in several neurotransmitter
systems. Dysfunction in both glutamatergic and GABAergic signaling are thought to play key roles in the
manifestation of the disease, yet the exact nature of these defects is still emerging. Here, we identify a
novel plasticity mechanism of inhibitory synapses in cerebellar molecular layer interneurons (MLIs) that
is absent from FXS mice. We describe a novel activity-dependent plasticity triggered by NMDA receptors
(NMDARs) which recruit a3-containing GABAA receptors (GABARs) into inhibitory synapses. Recruitment
of GABARs required an elevation of cytoplasmic reactive oxygen species (ROS) and signaling through a
protein kinase C/GABARAP-dependent pathway. Furthermore we show that excitatory input by NMDARs
is diminished in FXS mice and consequently inhibitory synapse strengthening by a3-receptors is
functionally lost. Since MLI connectivity is important in shaping Purkinje cell activity and consequently
cerebellar output, our findings identify a disruption in synapse coupling in these neurons which adds to
the growing body of evidence connecting cerebellar dysfunction to the pathophysiology of FXS.

1-B -44 Expression and localization of CB1R, NAPE-PLD, and FAAH in the nucleus accumbens of vervet
monkeys

Ryan Kucera’, Joseph Bouskila?, Laurent Elkrief', Anders Fink-Jensen3, Roberta Palmour?, Jean-Francois
Bouchard', Maurice Ptito’

"Université de Montréal, 2McGill University, Psychiatric Centre Copenhagen

Ventral tegmental area (VTA) dopamine release onto the nucleus accumbens (NAc) is central to the
reward circuit, the dysregulation of which plays a role in addiction. The endocannabinoid (eCB) system,
widely found in the central nervous system, may attenuate NAc GABAergic release onto the VTA,
causing disinhibition of VTA-NAc dopamine release. In rodents, the cannabinoid receptor type 1 (CB1R),
the synthesizing enzyme N-acyl phosphatidylethanolamine phospholipase D (NAPE-PLD), and the
degradation enzyme fatty acid amide hydrolase (FAAH) are expressed in the NAc, but data for humans
and monkeys are scarce. Using Western Blots and immunohistochemistry, we investigated the
expression and localization of CB1R, NAPE-PLD, and FAAH in the NAc of the vervet monkey (Chlorocebus
sabaeus). CB1R, NAPE-PLD, and FAAH were expressed across the NAc in the shell and core. CB1R is
localized in Ctip2-positive cells, representing medium spiny neurons (MSNs), as well as in parvalbumin
(PV)-positive cells, representing fast-spiking GABAergic interneurons. We observed complementary
expression, but no co-localization, between CB1R and TH-positive cells, corresponding to dopaminergic
projections from the VTA. Both NAPE-PLD and FAAH were also expressed in Ctip2- and PV-positive
neurons, but not in TH-positive neurons. GFAP-positive astrocytes did not express CB1R, NAPE-PLD, or
FAAH. These data indicate that the CB1R system is present in the monkey NAc and suggest that it may
play an important role in the brain reward circuit through its influence on dopamine release.

1-B -45 Local and Long-Range Control of Astrocytes by Neuron-Derived Sonic Hedgehog

W. Todd Farmer’, Sabrina Chierzi', Therése Abrahamsson', Jean-Francois Théroux?, Gary G. Chen?, Carl
Ernst?, Per Jesper Sjostrom’, Keith Murai’

'Research Institute of McGill University Health Centre, 2McGill University
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Astrocytes play a critical role in maintaining optimal conditions for neurons and are involved in nearly all
aspects of brain function. To faithfully fulfill diverse roles across the central nervous system, astrocytes
display a complex range of phenotypes. Precisely how this astrocyte heterogeneity is created is poorly
understood. By utilizing a combination of conditional mouse genetics, single-cell RNA sequencing, and
electrophysiological recordings we found that Sonic hedgehog (Shh) is a neuron-derived regulator of the
astrocyte transcriptome across multiple brain regions. Our results show that Shh signaling is both
necessary and sufficient for regulating the expression of hundreds of genes, including several associated
with human disease such as Slc1a3/GLAST and Kcnj10/Kir4.1. We are now systematically examining how
subpopulations of neurons utilize Shh to modulate astrocyte function and influence local neural
circuitry. Additionally, we are testing the hypothesis that projection neurons transport Shh over long
distances to their target zones to influence the molecular properties of astrocytes. Overall, our findings
demonstrate that astrocytes display remarkable plasticity in vivo and that neurons contribute to the
specialization of astrocytes in the adult brain. Furthermore, this work shows that astrocyte properties
are not solely established during development but instead rely on continuous access to local neuron-
derived factors. This novel form of neuron-astrocyte communication has major implications for
understanding mechanisms underlying brain health and disease.

1-B -46 Astrocyte-derived ACBP/DBI activates the hypothalamic melanocortin pathway to regulate
feeding and energy homeostasis.

Khalil Bouyakdan', Chloé Chrétien?, Alexandre Fisette!, Demetra Rodaros’, Fabienne Liénard', Eric Biron?3,
Pénicaud Luc?, Xavier Fioramonti*, Thierry Alquier’

'CRCHUM, Centre des Sciences du Godt et de [?Alimentation, 3CRCHUQ, “University of Bordeaux

Accumulating evidence suggests that hypothalamic controls of energy balance rely on metabolic sensing
in astrocytes. However, the underlying mechanisms and role of astrocyte-derived signals remain elusive.
Recently, we and others have shown that 1- Acyl-CoA Binding Protein (ACBP, also known as Diazepam
Binding Inhibitor) regulates fatty-acid metabolism in astrocytes and 2- the octadecaneuropeptide (ODN),
a secreted peptide derived from ACBP cleavage, inhibits feeding and improves peripheral glucose
homeostasis. These effects of ODN are thought to involve the melanocortin pathway, a key player in the
hypothalamic control of energy balance. We tested if astroglial ACBP acts as a gliotransmitter targeting
anorectic proopiomelanocortin (POMC) neurons to in turn regulate energy balance. Using
electrophysiological recordings and calcium imaging, we show that ODN selectively increases POMC
neurons firing independently of GABAA inhibition and via a mechanism dependent on the ODN
metabotropic receptor. In vivo, the anorectic and metabolic effects of ODN are blunted in melanocortin
4 receptor-deficient mice supporting that ODN central action is dependent on POMC neurons activation.
Finally, mice with astrocyte-specific deletion of ACBP have increased food intake and reduced locomotor
activity leading to increased susceptibility to diet-induced obesity. These findings highlight the
importance of astroglial ACBP in the regulation of feeding through the melanocortin pathway and open
new research avenues on the control of energy balance by hypothalamic gliotransmitters.

1-B -47 Long-term modulation of excitability by NMDA receptor signaling in cerebellar stellate cells
Ryan Alexander', John Mitry’, Vasu Sareen', Anmar Khadra®, Derek Bowie'
'McGill University

The action potential (AP) is a fundamental signaling unit used by neurons to communicate within
networks. The AP is generated through the interplay of several voltage-gated ion channel (VGIC)
families, including Na+ and K+ channels, which determine threshold and frequency of firing. Although
synaptic activity-driven changes in neurotransmission have been described throughout the brain, the
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long-term influence of synapses on VGIC behaviour is less well characterized. We have observed a novel
regulation of excitability in cerebellar stellate cells that involves NMDA receptor-mediated modulation
of both Na+ and K+ channel activity. Local application of NMDA induced a persistent increase in
spontaneous action current frequency during on-cell electrophysiological recordings. In whole-cell
current clamp recordings, stellate cells exhibited a time-dependent increase in evoked AP frequency and
hyperpolarization of spike threshold, both of which were eliminated by pharmacological block of
CaMKII. To better understand the precise contribution of each VGIC family, a neuronal firing model was
constructed and compared to experimental data. This revealed that the hyperpolarizing shift in stellate
cell AP threshold can be primarily explained by changes in Na+ channel gating, while modulation of A-
type K+ current and delayed rectifier K+ channels will affect spike frequency. Our work shows a novel
modulation of Na+ channels by excitatory synapses, and provides insight into the role of NMDA
receptor-dependent signaling in regulating inhibitory neuronal circuits of the cerebellum.

1-B -48 Matching electrophysiology to morphology in somatostatin-positive oriens-
lacunosum/moleculare (O-LM) hippocampal interneurons

Vladislav Sekulic!, Feng Yi?, Tavita Garrett?, John Lawrence?, Frances Skinner’

'Krembil Research Institute/University of Toronto, 2University of Montana, 30Oregon Health and Science
University, *Texas Tech University

Inhibitory interneurons of the hippocampus are critical controllers of network rhythms that are linked to
learning and memory function. In particular, the oriens-lacunosum/moleculare (O-LM) cell directly
regulates pyramidal cell activity in the CA1 region. Thus, it is essential to understand how the biophysical
properties of O-LM cells, in conjunction with synaptic input, allow them to contribute to rhythms and
function. Our previous models demonstrated that biophysical properties of O-LM cells affect output
firing in specific ways. However, these previous models were developed using morphological and
electrophysiological data obtained from different O-LM cells. To account for this mismatch, we
performed a set of whole-cell recordings from O-LM cells in SOM-CRE/Rosa26YFP mice, followed by
biocytin fills to match their electrotonic and morphological properties. We developed 3D
reconstructions of the morphologies and fitted the passive properties of the resulting models using
electrophysiological data from the same cells. Surprisingly, we found that the specific membrane
capacitance (Cm) was substantially lower than reported previously in hippocampal cells. Furthermore,
uniformly distributed specific membrane resistivity (Rm) values generated more optimal fits to the data
relative to non-uniform distributions. Taken together, these results offer insights into the electrotonic
structure of O-LM cells that affect synaptic integration and spiking output. These models will serve as a
next generation of tightly constrained biophysical multi-compartment models of O-LM cells.

1-B -49 EVIDENCE OF A SYNAPTIC VESICLE BINDING SITE IN THE MIDDLE REGION OF THE C-TERMINAL
OF PRESYNAPTIC CALCIUM CHANNELS

Christine Snidal', Sabiha Gardezi', Brittany Elliott’, Qi Li", Elise Stanley’

'Krembil Research Institute

Neurotransmitter release from synaptic vesicles (SVs) at fast transmitting synapses is gated by calcium
ions that enter through voltage-gated calcium channels (CaVs, primarily CaV2.2 and 2.1) localized at the
presynaptic membrane. There is a growing consensus that SVs are tethered to a CaV to permit gating by
single channel Ca2+ domains (Stanley, Neuron 1993, TINS 2016), but the mechanism of this molecular
link remains poorly understood. We developed an in vitro SV binding assay (SV-PD) to demonstrate that
intact avian CaV2.2 and also the distal third segment of its long splice C-terminal (C3) can capture SVs
(Wong et al., 2013). A palette of blocking peptides was used to identify the SV binding site as an HxxRR
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motif just proximal to the C terminal tip (Gardezi et al., 2016). Recently, we observed that a fusion
protein encoding only the proximal two-thirds of the CaV2.2 C terminal (C1-C2) could also capture SVs,
suggesting a second binding site. In this study we explore the properties of this SV binding site in both
CaV2.1 and CaV2.2. Since little molecular information is available on chick CaV2.1, we first cloned the
full-length channel from chick brain cDNA. Wild-type and mutant C terminal fusion proteins identified an
SV binding site in the middle, C2 region, of both channels that included several putative SV binding
motifs. Preliminary data suggests that the C2 binding site has a higher affinity for SV binding than the
previously reported CaV2.2 C3 region. This suggests that it may play a more important role in tethering
SVs to the CaV during transmitter release.

1-B -50 Layer-specific calcium signalling and plasticity in dendrites of hippocampal fast-spiking
interneurons

Olivier Camiré’, Lisa Topolnik’

'CRCHUQ - Universite Laval

In fast-spiking (FS), parvalbumin-expressing interneurons of the hippocampus, local postsynaptic calcium
(Ca2+) nonlinearities through Ca2+-induced Ca2+ release can be elicited in distal basal dendrites and
control the induction of long-term plasticity at excitatory synapses. However, recent research has
suggested that apical dendrites may play a more active integrative role in FS interneurons by allowing
the generation of dendritic Ca2+ spikes during periods of high frequency network activity . To clarify
whether there are different modes of input-specific dendritic integration and synaptic plasticity in these
cells, we further investigated the generation of postsynaptic Ca2+ transients at different dendritic
locations by using two-photon Ca2+ imaging and local electrical stimulation and examined the
summation of Ca2+ responses and associated changes in synaptic efficacy. We found that apical Ca2+
events induced by electrical stimulation summated supralinearly in a similar way to responses in basal
dendrites. However, our results also indicated that local Ca2+ nonlinearities generated at excitatory
synapses of apical dendrites could reliably induce a form of short-term potentiation that was not seen
during stimulation of basal dendrites. This indicates that distinct plasticity mechanisms may be activated
in a location-specific manner in the dendrites of FS interneurons. Overall, our results deepen the current
understanding of how the dendrites of FS interneurons may integrate and modify incoming information
from different inputs.

1-B -51 Mitochondrial Trafficking and Function in Cortical Astrocytes
J. Benjamin Kacerovsky', Keith Murai’
'McGill University

The central nervous system is the most energy expensive organ in the mammalian body. Remarkably,
more than 90% of ATP produced by neurons and astrocytes is generated through oxidative
phosphorylation in mitochondria making the CNS particularly dependent on their function.
Mitochondria are highly dynamic organelles and are actively recruited to compartments with high
energy-demand. Insufficient energy supply, due to dysfunctional or mislocated mitochondria has been
implicated in a variety of neurodegenerative disorders, including Parkinson?s disease, ischemic injury,
and ALS. The cellular role of mitochondrial transport and the molecular mechanisms involved have been
intensely investigated in neurons, however, the properties of mitochondria in astrocytes remains to be
better understood. Using in utero electroporation to express mitochondrially targeted fluorescent
proteins in mouse astrocytes in vivo, we observed that mitochondria are distributed throughout the
territory of astrocytes. However, not all distal astrocyte processes contain mitochondria suggesting
specific targeting mechanisms are involved. To address this, we developed genetic tools to disrupt
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mitochondrial transport in astrocytes in vivo. We found that disrupting particular mitochondrial
trafficking proteins alters the positioning of mitochondria. Manipulated astrocytes displayed significant
changes to their spontaneous Ca2+ activity. We are currently investigating how these changes in
astrocytes impact neurons, synapses, and local microcircuits using advanced imaging and electron
microscopy techniques.

1-B -52 THE CYTOKINE IL-27 SHAPES THE PROPERTIES OF HUMAN ASTROCYTES IN THE CONTEXT OF
MULTIPLE SCLEROSIS

Florent LEMAITRE', Vincent Sénécal’, Diane Bauseigle', Elie Haddad?, Nathalie Arbour’

'CRCHUM, *Hépital Ste-Justine

Perturbed astrocyte functions have been associated to the pathobiology of multiple sclerosis (MS). In
MS brains, astrocytes functions and expression profiles are altered but the exact impact of such
alterations is still incompletely resolved. Interleukin-27 (IL-27) exhibits pro and anti-inflammatory
properties upon binding to its receptor (IL-27R). We previously showed that human astrocytes in MS
brain lesions and in-vitro can express both IL-27 and IL-27R. We demonstrated that IL-27 induces STAT1
phosphorylation but not STAT3 in human astrocytes. We speculate that local CNS IL-27 production alters
numerous functions of astrocytes in MS brains. We observed that IL-27 triggers the NF-kB pathway in
primary human astrocytes. IL-27 increases the expression of suppressor of cytokine signaling (SOCS) 1
and SOCS3 by resting astrocytes. In IL-1B-treated astrocytes, IL-27 augments SOCS1 but reduces SOCS3
protein levels. We also demonstrated that IL-27 enhances mRNA levels of two immunoregulatory
molecules: PDL-1 and IL-10 and the secretion of key immune mediators sICAM and CXCL10 in both
resting and inflamed conditions. Finally, we showed that IL-27 modulates the expression of key non-
immune molecules expressed by human astrocytes. IL-27 upregulates mRNA levels of Cx43 and N-
system amino acid transporter 1 (NAT1) and even counteracts the IL-1B-mediated down-regulation of
these molecules. Our results support the notion that IL-27 alters both immune and non-immune
functions of human astrocytes and that such impact could play a role in the brain of MS patients.
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'CRCHUM, ?Hépital Ste-Justine

Perturbed astrocyte functions have been associated to the pathobiology of multiple sclerosis (MS). In
MS brains, astrocytes functions and expression profiles are altered but the exact impact of such
alterations is still incompletely resolved. Interleukin-27 (IL-27) exhibits pro and anti-inflammatory
properties upon binding to its receptor (IL-27R). We previously showed that human astrocytes in MS
brain lesions and in-vitro can express both IL-27 and IL-27R. We demonstrated that IL-27 induces STAT1
phosphorylation but not STAT3 in human astrocytes. We speculate that local CNS IL-27 production alters
numerous functions of astrocytes in MS brains. We observed that IL-27 triggers the NF-kB pathway in
primary human astrocytes. IL-27 increases the expression of suppressor of cytokine signaling (SOCS) 1
and SOCS3 by resting astrocytes. In IL-1B-treated astrocytes, IL-27 augments SOCS1 but reduces SOCS3
protein levels. We also demonstrated that IL-27 enhances mRNA levels of two immunoregulatory
molecules: PDL-1 and IL-10 and the secretion of key immune mediators sICAM and CXCL10 in both
resting and inflamed conditions. Finally, we showed that IL-27 modulates the expression of key non-
immune molecules expressed by human astrocytes. IL-27 upregulates mRNA levels of Cx43 and N-
system amino acid transporter 1 (NAT1) and even counteracts the IL-1B-mediated down-regulation of
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these molecules. Our results support the notion that IL-27 alters both immune and non-immune
functions of human astrocytes and that such impact could play a role in the brain of MS patients.

1-B -53 Stress Hormone CORT Induced Neuroplasticity in the Ventral Tegmental Area
Shuai Liu", Min Qiao', Stephanie Borgland'
"University of Calgary

Chronic stress can affect mesolimbic dopamine system and cause anxiety and depressive disorders.
However, the mechanism by which stress hormone alters neuroplasticity in the Ventral Tegmental Area
(VTA) dopamine neurons is largely unknown. A mice model of stress is employed by application of the
hormone corticosterone (CORT) in the drinking water for 1 or 7 days in the present study. Increased
water and food intake, but decreased weight gain was observed in 7d CORT treated mice. Consistent
with previous studies, plasma insulin was significantly increased in 7d CORT mice compared to vehicle
controls. Using whole cell patch clamp, we recorded excitatory and inhibitory synaptic transmission onto
VTA dopamine neurons identified with posthoc staining for tyrosine hydroxylase. 7d, but not 1d CORT
mice had decreased frequency with no change in the amplitude in both mEPSCs and mIPSCs.
Accordingly, glutamate release probability was decreased onto dopamine neurons of 7d CORT mice,
measured by a paired pulse ratio. Insulin-induced long term depression of VTA dopamine neurons was
absent in 7d, but not 1d CORT mice. Future directions will test if this impairment is due to occlusion by
high insulin levels, elevated endocannabinoid signaling, or decreased existing release probability.
Elucidation of neural mechanism underlying chronic CORT induced plasticity in the VTA dopamine
neurons can provide potential therapeutic targets for chronic stress related disorders.

1-B -54 Identifying Critical Regulators of Dense Core Vesicle Trafficking and Fusion at Drosophila
Kiel Ormerod’, Troy Littleton’
'Massachusetts Institute of Technology

Regulated secretion in neurons occurs via two main classes of neurosecretory vesicles, i) synaptic
vesicles (SVs) and, ii) dense core vesicles (DCVs). The fusion of SVs is a rapid and heavily regulated
process coordinated by synaptic proteins that modulate docking, priming, and fusion. SVs, responsible
for rapid communication involving the release of neurotransmitter molecules, are well characterized,
and the molecular machinery underlying their fusion is fairly well understood. DCVs are responsible for
the transport, storage, and release of proteins and neuropeptides at multiple cellular locations, and are
known to be involved in a multitude of biological processes including synaptogenesis, synaptic
transmission, synaptic plasticity, and others. Unlike SVs, DCVs require a much larger stimulus (30+ Hz
stimulation) in order to trigger exocytosis and are therefore likely differentially regulated compared to
SVs. Using tagged versions of DCV cargo and transmembrane components, we are beginning to
investigate how DCVs are trafficked at the neuromuscular junction in Drosophila in order to illuminate
the synaptic machinery that mediates trafficking and fusion. We are also employing quantal resolution
imaging of vesicle fusion at individual actives zones to determine how DCV containing neuromodulators
regulate synaptic communication.

1-B -55 BDNF plays a critical role in regulating GABAergic synapse function and morphology post-
ischemic injury

Zahra Thirouin', Raminder Gill?, Shiva Tyagarajan', Anne McKinney?

"Institute of Pharmacology and Toxicology and member of the ZNZ program, University of Zurich, >McGill
University, 3Department of Pharmacology and Therapeutics, McGill University
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Ischemia is a neuropathological condition characterized by the deprivation of oxygen and glucose
causing neuronal damage leading to changes in synaptic functions. One of the key molecules known to
be involved after ischemic injury in synapse functional regulation is the neurotrophin. However, little is
known about the role of brain derived neurotropic factor (BDNF) on inhibitory synapses under ischemic
conditions. In non-pathological conditions, BDNF can modulate inhibitory neurotransmission such as
GABAergic electrical activity and/ or expression of GABA A receptor (GABAAR) subunits. GABAARs
mediate fast synaptic inhibition in the CNS and their density at the post-synapse is partly dependent of
the scaffolding protein gephyrin. In the current study, we used the ischemic in vitro model oxygen-
glucose deprivation (OGD) on organotypic hippocampal slice culture and focused on inhibitory synapses
on CA1 pyramidal cells. OGD paradigm raised BDNF mRNA levels at 90 minutes and induced reduced
GABAergic transmission and decrease expression of different GABAARs subunits and gephyrin. These
effects could be prevented by blocking BDNF downstream signaling e.g TrKB, ERK and GSK3beta.
Moreover, over-expressing gephyrin phospho-mutant blocked BDNF-mediated decrease in gephyrin
expression. Taken together, the data highlight the important implication of BDNF in altering GABAergic
synapses during ischemic injury.

1-B -56 Optical nanoscopy of the molecular mechanisms of neuronal development and plasticity
Flavie Lavoie-Cardinal', Mado Lemieux', Paul De Koninck’
Centre de recherche en santé mentale de Québec

The development of optical nanoscopy techniques that overcome the diffraction limit now allow to
observe protein structures and dynamics at the scale in which they reside in their various cellular
environments. One of these techniques, STimulated Emission Depletion microscopy (STED), is
particularly well suited for live-cell imaging with a resolution down to 25 nm. It is very powerful for
colocalization experiments since chromatic aberrations do not impair on the colocalization precision.
Recently, a periodic lattice formed by spectrin and F-actin in both axon and dendrites was discovered
with optical nanoscopy. Although its structure and modulation during development have been
described, the functions of this cytoskeletal lattice remain unknown in neurons. With STED nanoscopy,
we are imaging in live and fixed cultured hippocampal neurons the actin-spectrin lattice present inside
dendrites and axons. To assess their regulation and function, we are manipulating the environment and
expression of putative regulators in the cultures. We are using STED also to examine the dynamic
remodelling of excitatory synapses at the molecular level. We combine different types of probes, such as
nanobodies, SNAP-Tag, phalloidin-staining and live actin-staining to achieve the highest possible
resolution for multi-color nanoscopy. This nanoscopy technique provides unprecedented details on the
molecular cyto-architecture of neurons and synapses that will help understanding the spatio-temporal
regulation of the molecular processes that support neuronal development and plasticity.

1-B -57 The effect of anti-VEGF and the kinin/kallikrein system on retinal inflammation in a rat model
of laser induced choroidal neovascularization

Soumaya Hachana', Olivier Fontaine', Réjean Couture’, Elvire Vaucher'

"Université de Montréal

The neovascular aged-related macular degeneration (AMD), is the leading cause of legal blindness in the
elderly. It is presently treated by anti-VEGF intravitreal injection in order to stop the neovascularization.
In seeking of more efficient treatments to prevent retinal damage, it has been proposed that the kinin-
kallikrein system (KKS), a key player in inflammation, could be involved in AMD etiology. However, the
role of kinin receptors and their interaction with VEGF in AMD is poorly understood. In order to address
this question, choroidal neovascularization (CNV) was induced in the left eye of Long-Evans rat. After
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laser induction, anti-VEGF or IgG control were injected into the vitreal cavity. Alternatively, B1R
antagonist R954 was topically administered twice day/10-days. Then, retina was processed to measure
vascular permeability, leukostasis or identification of retinal inflammatory mediators. The number of
labelled adherent leucocytes was significantly increased in laser-induced CNV compared to the control
eye. This was significantly reversed by one single injection of anti-VEGF. Extravasation of Evans blue dye
was significantly increased in laser-induced CNV eyes compared to control eyes and partially reversed by
one single injection of anti-VEGF or by R954 treatment. The mRNA expression of inflammatory
mediators was significantly increased in the retina of CNV rats. This study is the first to highlight an
effect of the kinin/kallikrein system in a model of CNV that could be reduced by both anti-VEGF therapy
and topically administered B1R antagonist R954

1-B -58 Comparison of Adult Human and Rat Spinal Cord Neural Stem/Progenitor Behavior
Ahmad Galuta', Catherine Smith?, Krystal L.A. Walker', Suzan Chen3, Diana Ghinda?, Eve Tsai?
"University of Ottawa, 2Ottawa Hospital, 3Ottawa Hospital Research Institute

Spinal cord (SC) injury recruits neural stem and progenitor cells (NSPCs), but they fail to restore
functionality of the SC. These NSPCs can be modulated towards beneficial fates to promote neurological
recovery in animal models. However, it remains unclear how efficiently human SC NSPCs can be
modulated towards similarly beneficial fates. Using an in vitro assay, primary- and secondary-derived
NSPCs (pd- and sdNSPCs) from human and rat thoracic SC were assessed for their behavior with 1%FBS
and regenerative potential with the administration of exogenous factors in serum free media: EGF and
FGF2 to induce proliferation, and RA, BMP4, or PDGF-AA to induce neural, astrocytic and
oligodendrocytic fates, respectively. Cultures were treated for seven or 14 days, fixed, and then
characterized by immuno-staining against cell specific markers, visualized by immunofluorescence, and
quantified as a % of immuno-positive cells. Rat (n=3) pdNSPCs generated mostly astrocytes (71.8+5.6%)
and to a lesser extent neurons (15.2+4.2%) and oligodendrocytes (2.82+1.3%), while human pdNSPCs
(n=3) chiefly differentiated into neurons (68.5+16.9%) with little (<2%) gliogenesis. Rat NSPCs
proliferated at a greater rate than human NSPCs (2.92-fold for pdNSPCs, and 3.66-fold for sdNSPCs). RA
induced neural differentiation of human (2.2 fold) and rat (3.2 fold) NSPCs upon a 14 day treatment.
Human and rat NSPCs differ in their proliferative index and differentiation profiles. This information
may impact on the type and duration of potential NSPC therapeutic strategies that are translated to
humans.

1-B -59 Fasting Induced Plasticity in Dopamine Neurons of the Ventral Tegmental Area
Nathan Godfrey', Stephanie Borgland'
"University of Calgary

Dopamine (DA) neurons in the ventral tegmental area (VTA) are critical for signaling environmental cues
predicting motivationally relevant stimuli. Different metabolic states, such as hunger or satiety, can
differentially modulate the activity and output of DA neurons. Chronic food restriction can increase
excitatory synaptic strength onto DA neurons, but it is unknown how acute fasting influences excitatory
synaptic transmission. Acute fasting is known to induce elevated corticosterone (CORT). Because CORT is
known to influence endocannabinoid(EC) signalling in the hypothalamus, we hypothesized that acute
fasting may alter EC modulation of excitatory synaptic transmission onto VTA DA neurons. Mice were
fasted for 16h during the dark cycle, and midbrain slices from male or female mice were then prepared
for whole cell patch clamp electrophysiology. We found that depolarization induced suppression of
excitation (DSE) inhibited excitatory synaptic transmission similarly in non-fasted male and female mice.
The CB1 antagonist, AM251, blocked this effect. However, fasted female mice had a significantly greater
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DSE than non-fasted females, whereas there was no difference in DSE between fasted and non-fasted
male mice. To determine the excitatory input suppressed by ECs, we compared DSE with optogenetic
stimulation of lateral hypothalamic inputs to the VTA to local electrical stimulation of all excitatory
inputs and found no significant difference. These experiments suggest that the mesolimbic
dopaminergic output may respond differently to fasting in female compared to male mice.

1-B -60 Dynamic features and plasticity of quantal glutamate release at single hippocampal CA1
synapses

Cary Soares', Andre Longtin', Richard Naud', Jean-Claude Béique'

"University of Ottawa

Transmission at single synapses in the brain is stochastic, unreliable and variable. The full complement
of factors that contributes to such synaptic noise, including their plasticity potential, still remains only
partly understood. Here, we revisited, and expanded upon, key concepts of glutamate release at single
dendritic spines of CA1 pyramidal neurons. Using whole-cell electrophysiology, two-photon imaging and
glutamate uncaging, we show that the genetically-encoded optical glutamate sensor iGluSnFR is a linear
reporter of glutamate concentration over a physiological range, with kinetics comparable to those of
ionotropic glutamate receptors. Using this sensor as a means to carry out optical quantal analysis, we
provide an estimate of the variability in cleft glutamate concentration at single synapses, and describe
the ability of postsynaptic glutamate receptors to decode such variability. We also present experimental
evidence for multivesicular release at CAl synapses, and describe dynamical features of its occurrence.
Lastly, we show that the amount of glutamate release is regulated during synaptic plasticity and can
influence quantal size. Together, this work emphasises that the amplitudes of individual quantal events
may be part of the informational content transmitted at central synapses.

1-B -61 Pan-neurexin perturbation results in compromised synapse stability and a reduction in readily
releasable synaptic vesicle pool size

Dylan Quinn', Annette Kolar!, Michael Wigerius', Rachel Gomm-Kolisko', Hanine Atwi', James Fawcett’,
Stefan Krueger’

'Dalhousie University

Neurexins are a diverse family of cell adhesion molecules that localize to presynaptic specializations of
CNS neurons. Heterologous expression of neurexins in non-neuronal cells leads to the recruitment of
postsynaptic proteins in contacting dendrites of co-cultured neurons, implicating neurexins in synapse
formation. However, isoform-specific knockouts of either all a- or all B-neurexins show defects in
synaptic transmission but an unaltered density of glutamatergic synapses, a finding that argues against
an essential function of neurexins in synaptogenesis. To address the role of neurexin in synapse
formation and function, we disrupted the function of all a- and B-neurexins in cultured hippocampal
neurons by shRNA knockdown or by overexpressing a neurexin mutant that is unable to bind to
postsynaptic neurexin ligands. We show that neurexin perturbation results in an attenuation of
neurotransmitter release that is in large part due to a reduction in the number of readily releasable
synaptic vesicles. We also find that neurexin perturbation fails to alter the ability of neurons to form
synapses, but rather leads to more frequent synapse elimination. These experiments suggest that
neurexins are dispensable for the formation of initial synaptic contacts, but play an essential role in the
stabilization and functional maturation of synapses.

1-B -62 Augmented stem cell potential in response to environmental enrichment is seen in juveniles
but not adults
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Kathleen Chandler', Hosnia Dosso', Natalina Salmaso’
'Carleton University

Early in telencephalic development, neural stem cells are born in the ventricular zone and migrate
through the cortex before differentiating into neurons and glia. Adult neurogenesis, however, is limited
to specific niches in the brain: the dentate gyrus of the hippocampus (DG) and the subventricular zone
(SVZ). The proliferation and differentiation potential of these neural stem cells is plastic and shows
changes across states and in response to environmental manipulations. It has previously been shown
that short-term environmental enrichment (Enr) is sufficient to increase the proliferation and
differentiation of the GFAP+ stem cell pool in juvenile mice. Because longer-term Enr protocols are
typically used to induce behavioural and functional recovery in adult mice, it is expected that that short-
term Enr will be sufficient to induce an increase in neural stem cell potential only in juveniles. Using
male C57 wildtype mice, we examined the potential of SVZ and DG NSCs in vitro following short-term
Enr using neurosphere assays in both juvenile (P35) and adult (P90) mice. The assays were examined for
NS number, size, and differentiation potential. We also examined changes in cognitive and anxiety
behaviour. As hypothesized, we found that the short-term Enr increased learning and memory in
juvenile mice, but not in the adult mice. These changes paralleled increased proliferation and
differentiation of the stem cell pool in juveniles that was less pronounced in adults, suggesting
developmental decreases in NSC potential in response to short-term environmental manipulations.

1-B -63 Gap junctions regulate nociception and synaptic strength of afferent input to the spinal cord
dorsal horn

Yu-Feng Xie', Virginia Yini", Irene Lecker', Yves De Koninck?, Robert Bonin’

"University of Toronto, %Laval University

Neuronal networks within the spinal cord dorsal horn regulate the transmission of sensory information.
Gap junctions (GJs) containing the CX43 subunits are expressed by astrocytes in the superficial dorsal
horn and have been implicated in the regulation of nociception. We explored the hypothesis that CX43-
containing GJs regulate synaptic activity and plasticity to modulate nociception and pain sensitization.
Synaptic activity was studied using in vitro spinal cord slices and spinal cord explants to measure
extracellular postsynaptic field potentials (fPSPs) and miniature synaptic currents. We further tested the
effects of intrathecal GJ blockers on mechanical nociception and hypersensitivity in vivo. At
concentrations that inhibit CX43-containing Gls, application of either mefloquine or meclofenamate
depressed evoked fPSPs in the superficial dorsal horn. This was accompanied by a phenotypic switch in
synaptic plasticity in the dorsal horn, where low frequency stimulation induced long term depression
rather than LTP of fPSPs. In whole cell recordings, CX43 blockade increased the ratio of synaptic
inhibition to excitation in lamina Il neurons. Finally, intrathecal administration of GJ blockers modestly
impaired the mechanical nociception and hypersensitivity. These results demonstrate a role of CX43-
containing GJs in regulating the strength and plasticity of primary afferent input to the superficial dorsal
horn that may be distinct from their role in the modulation of excitatory synaptic transmission, and may
underlie the behavioural effects of GJ blockers on nociception.

1-B -64 Presenilinl M146V mutation inhibits chemical LTP induced AMPA receptor trafficking in
cultured hippocampal neurons

Naoya Ueda', Nobuyuki Kimura?, Michael Silverman'

'Simon Fraser University, ?National Center for Geriatrics and Gerontology
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Mutations in presenilin 1 (PS1) are causative in early-onset familial Alzheimer's disease (AD). PS1
catalyzes the cleavage of the amyloid precursor protein generating amyloid B-peptide (AB). Although
familial AD patients with PS1 mutations show severe amyloid pathology, mutant PS1 knock-in mice have
memory deficits and learning impairment without amyloid pathology. Modifying synaptic strength is one
of the major cellular mechanisms that underlies memory formation and is, in part, controlled by AMPA
receptor trafficking. Exocytosis and membrane localization of AMPA receptors enhances synaptic
transmission, whereas endocytosis of AMPA receptors reduces transmission. To investigate if mutant
PS1 affects synaptic structure, we transfected PS1 wild type and PS1 M146V plasmids into rat
hippocampal neurons. Using live cell immunostaining, we show that the PS1 M146V mutation decreases
surface expression of both GluAl and GluA2 AMPA receptors on dendritic membranes. Chemical LTP-
induced AMPA receptor membrane trafficking, as measured by pH-sensitive GFP GIuAl and GIuA2
chimeras, is attenuated in M146V expressing neurons. Furthermore, PS1 exists on the ER membrane and
modulates spine calcium homeostasis. The Ca2 /calmodulin-dependent protein kinase Il (CaMKIl)
pathway mediates receptor trafficking and we are currently testing the hypothesis that the PS1 M146V
mutation affects receptor trafficking by altering this pathway. The present study indicates that PS1 may
control synaptic plasticity via AMPA receptor trafficking.

1-B -65 Selective activation of large conductance calcium-activated potassium channels in dendritic
spines from layer 5 pyramidal neurons

Maxime Blanchard', Soledad Miranda-Rottmann', Alvaro Barrios', Roberto Araya’

"University of Montreal

Dendritic spines are the main receptacles of excitatory information in the brain. Their peculiar
morphology, with a small head connected to the dendrite by a slender neck, has inspired theoretical and
experimental work to try to understand how synaptic inputs are processed and stored in pyramidal
neurons. The activation of glutamate receptors in spines triggers a large voltage change as well as
calcium signals at the spine head. Thus, voltage-gated and calcium-activated K+ channels are good
candidates to be located in the spine and to contribute to synaptic transmission. Here we study the
presence and function of large conductance calcium-activated K+ (BK) channels in spines from layer 5
pyramidal neurons. We find that BK channels are localized to spines of different morphologies, but their
activity - which reduces the amplitude of two-photon (2P) uncaging potentials - can only be detected in
spines with small head volumes (< 0.1 um3). Numerical simulations predict that synaptic inputs
impinged onto spines with small head volumes generate voltage responses and calcium signals that are
significantly larger than those observed in spines with bigger head volumes, which successfully activate
spine BK channels. Finally, using 2P uncaging of glutamate and 2P calcium imaging we find that calcium
signals in spines with small head volumes are significantly larger than those observed in spines with big
heads. These results suggest there BK channels are selectively activated in small head spines, which is
likely of relevance for our understanding of synaptic processing in the brain.

C — Disorders of the Nervous System

1-C -66 Revealing microbiome-gut-brain interactions in opioid dependence
Anna Taylor', Kevin Lee', David Nusbaum’, Elaine Hsiao', Christopher Evans’
"University of California, Los Angeles

Opioids are the gold standard in treating pain; however, their use is impaired by the development of
tolerance and hyperalgesia when used chronically. Moreover, prolonged opioid use can lead to negative
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affect that exacerbate the emotional disturbances already present in the chronic pain population.
Recently, we have shown that inflammation in the brain contributes to this negative affect and opioid
hyperalgesia, although the mechanism driving central inflammation remains unclear.
Neuroinflammation has been shown to be influenced by disruptions to gut microbiota along a poorly
understood gut-brain signaling axis. In this study, we hypothesize that opioid-induced changes in the gut
microbiome contribute to neuroinflammation and subsequent behaviors. Male C57BI/6J mice were
treated with morphine over several days to induce tolerance and opioid hyperalgesia. 16S rDNA
sequencing of fecal pellets from control and morphine treated mice was used to characterize
commensal gut bacteria. Treatment with chronic opioids resulted in significant changes in the
composition of the gut microbiota. Depletion of the gut microbiota with oral antibiotics induced
neuroinflammation in the spinal cord and brain, and resulted in morphine tolerance, opioid
hyperalgesia, and impaired reward behavior. Recolonization of the gut using fecal samples isolated from
control, but not morphine dependent, mice restored behavior to control levels. These results indicate
that the opioid-induced changes in the gut microbiota directly contribute to key behavioral phenotypes
associated with opioid dependence.

1-C -67 Neural compensation in the recovery of a saccade selection bias after unilateral stroke in
macaques

Ramina Adam’, Kevin Johnston', Kelly Shen?, Stefan Everling'

"University of Western Ontario, Rotman Research Institute, Baycrest Centre

Spatial extinction is an attention deficit commonly seen after a unilateral stroke and is characterized by
impaired detection of a contralesional stimulus when an ipsilesional stimulus is presented
simultaneously. This manifests as a disabling ipsilesional saccade selection bias that often only partially
recovers over time. Here, we investigated longitudinal changes in whole-brain functional reorganization
during recovery of the saccade selection bias following a right PFC stroke in macaque monkeys. We have
experimentally induced a unilateral stroke in three macaque monkeys by injecting the vasoconstrictor
endothelin-1 in right dorsolateral PFC and right frontal eye field, two oculomotor areas involved in
saccadic eye movements. Saccade selection bias was measured in a free-choice saccade task in which
the macaques were presented with two stimuli, one in each hemifield, with different onset asynchronies
and were required to make a saccade to either one of the two stimuli. Following stroke, the animals
exhibited a profound ipsilesional saccade selection bias that gradually recovered by week 16 post-
stroke. We acquired resting-state fMRI at 7T pre-stroke and at week 1, 4, 8, 12 and 16 post-stroke. We
applied graph theory to the functional networks and found increased network hub properties (degree,
betweenness centrality) in bilateral caudate at week 16 post-stroke. This indicates that caudate
increased its functional role as a "brain hub" at the time of recovery, suggesting a potential role in the
compensatory mechanisms important for recovery of the saccade selection bias.

1-C -68 Chronic administration of pregabalin, a potential migraine therapy, alters hippocampal
synaptic activity of severe familial hemiplegic migraine-1 mice

Sascha Alles', Stuart Cain', Lucy Yang', Terrance Snutch'

"University of British Columbia

Much of our current understanding of migraine comes from studies of familial hemiplegic migraine type-
1 (FHM-1), a form of migraine with aura caused by mutations in the P/Q-type voltage-gated calcium
channel. We are interested in the S218L human gain-of-function mutation underlying more severe FHM-
1. Recent studies suggest that the pain drug pregabalin may have potential for treating migraine.
Previous work in mouse knock-in models showed that spreading depression (SD), a hallmark of migraine
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aura, invades CA1 hippocampus in FHM-1 mutants, but not wild type (WT) mice. We demonstrated that
acute pregabalin exerted specific effects on SD and CA1 hippocampal synaptic activity in FHM-1 mice
compared to controls. The current study investigated the effects of chronic (7-9d, 12mg/kg) pregabalin
administered via a mini-osmotic pump on CA1 hippocampal synaptic activity. We established that
chronic pregabalin produces similar effects on spontaneous excitatory postsynaptic currents (SEPSCs) as
100 uM acute pregabalin in FHM-1 mice causing an increase in sEPSC amplitude, but a decrease in
frequency. In contrast, chronic pregabalin produces a decrease in SEPSC amplitude in WT mice whereas
acute 100 uM pregabalin has little effect. Neither chronic nor acute 100 uM pregabalin alters sEPSC
frequency in WT mice. These results show that in FHM-1 mice both chronic and acute pregabalin pre-
and post-synaptically influence synaptic transmission in CA1 hippocampal neurons in a similar fashion.
This work provides important insights into FHM-1 pathophysiology and pregabalin for treatment.

1-C -69 The pro-apoptotic role of Cited2 in stroke is functionally regulated by E2F1/E2F4

Tianwen Huang', Yasmilde Rodriguez Gonzalez?, En Huang?, Dianbo Qu?, Farzaneh Safarpour?, Eugene
Wang?, Alvin Joselin?, Doo-Soon Im?, Steve Callaghan?, Yi Zhang?, Boonying Wassamon?, Suzi Wang?, Lisa
Julian?, Ruth Slack?, David Park?

'Fujian Medical University, Union Hospital, 2University of Ottawa, faculty of Medicine

We previously reported that the cell cycle related Cdk4-Rb pathway is essential for stroke induced death
both in vitro and in vivo. However, the manner by which this signal induces death is unclear. Presently,
we report that Cited2, a transcriptional coregulator, is dramatically increased following stroke/ischemic
insult. Critically, utilizing conditional knockout mice, we show that Cited2 is required for death both in
culture and in mice following ischemic insult. Importantly, we also determined the mechanism by which
Cited2 levels are regulated. In this regard, we show that E2F family members participate in Cited2
regulation. First we show that E2F1 expression induces Cited2 transcription and that E2F1 deficiency
leads to lower Cited2 expression. Moreover, we determined the potential E2F binding regions on the
Cited2 regulatory sequence. We provide evidence that E2F1/4 bind to the Cited2 5' Untranslated Region
using ChIP. We also show the functional outcomes of this interaction. E2F1 activates and E2F4 inhibits
Cited2 transcription as revealed by luciferase reporter assay. We then identified the binding motif
specific for E2F1, demonstrating that mutation of this site dramatically reduces E2F1-mediated Cited2
transcription. Finally, we demonstrate that E2F1/E2F4 regulate Cited2 expression in neurons after
stroke-related insults. Taken together, these results demonstrate a critical stroke related pathway
involving E2F family members and Cited2.

1-C -71 Concussion disturbs default mode network oscillatory coupling across multiple frequency
scales

Benjamin Dunkley', Karolina Urban?, Leodante Da Costa3, Allison Bethune?, Elizabeth Pang', Margot
Taylor

"The Hospital for Sick Children, 2Holland-Bloorview Rehabilitation Hospital, 3Sunnybrook Hospital

Concussion impacts functional connectivity due to diffuse axonal injury, but the effect on
neurophysiological 'intrinsic connectivity networks' (ICNs), such as the default mode, attention, visual,
and motor networks, is unknown. We examined oscillations and synchrony following concussion in
adults via MEG, focusing on ICNs. Resting data (5 minutes @ 600 Hz) was collected in 21 participants (all
males, mean age = 31) with a single concussion in the acute/sub-acute stage of injury and a group of
matched controls (all males, mean age = 27). A LCMV beamformer was used to derive time-series from
coordinates that captured activity in 5 ICNs - the default mode, salience, dorsal & ventral attention,
vision, and motor networks. Data were filtered in canonical frequency ranges (3-7, 8-14, 15-30, 30-55,
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65-80 Hz) and functional connectivity was computed for all intranetwork source pairs using amplitude
envelope correlations (AEC). No differences were found in the mean ICN power spectrum. Between-
groups contrasts of connectivity revealed significantly increased coupling in the DMN and motor
networks across alpha, beta and gamma ranges. This connectivity positively correlated with symptom
severity - however, when anxiety and depression symptoms were accounted for, the association with
motor network connectivity disappeared whilst the DMN correlation remained. These results suggest
that even a single concussion can disturb the organisation of the DMN and motor network connectivity,
but that elevated motor network coupling may be related to comorbid symptoms of anxiety and
depression.

1-C -72 The expression of secretases enzymes in hippocampi of rats exposed to low doses of ozone
Lucia Angélica Méndez Garcia', Selva Rivas Arancibia?
"Universidad Nacional Auténoma de México, 2Universidad Nacional Autonoma de Mexico

Chronic exposure to low doses of ozone (03) causes a state of oxidative stress which is involved in
Alzheimer's disease (AD). The hallmark in the AD is the production and deposition of the R-amyloid
peptide 1-42 (AR 1-42). The cut of B-amyloid precursor protein (APP) by enzymes with £ (BACE1) and ?
(PS1 and PS2) secretase activity produce the AR1-42 peptide. However, the a-secretase enzymes
(ADAMSs) produce a peptide without pathological consequences. Our aim was to determine mRNA levels
for APP and a, 8 y ?-secretase enzymes in hippocampi of rats exposed to 03. We used male Wistar rats
(n=72) separated into 6 groups (n=12). Each group received the following treatment: Control (air
without 03); Groups 2, 3, 4, 5, and 6 were exposed to 0.25ppm of O3 for 7, 15, 30, 60, and 90 days
respectively, for 4h daily. Six rats of each group were decapitated, the hippocampi were removed and
processed for RT-PCR, and the rest of animals were deeply anesthetized and treated for
immunohistochemical techniques. Results show that App mRNA levels do not have changes, the Adam9
and Ps1 levels diminish 50% during treatment, Adam10 decrease at 7 and 60 days 25%, and Bacel only
at 30 days in 15%. The Ps2 mRNA levels increase twice at 15 days of treatment. These results show that
03 exposure improves the amyloidogenic pathway and inhibits the non-amyloidogenic pathway since
transcriptional levels contributing to the AR1-42 peptide production. L.A.M-G is the recipient of a
postdoctoral scholarship from Programa de Becas Posdoctorales, DGAPA UNAM. This study was
supported by DGAPA JN221417 to S.R-A.

1-C -73 Mutations in the epileptic encephalopathy gene TRIO impair the prenatal and post-natal
development of cortical GABAergic interneurons in mice

Lara Eid", Frangois Charron-Ligez', Felicia Hansson?, Jean-David Larouche', Mathieu Lachance?, Elsa
Rossignol’

'CHU Sainte-Justine, Université de Montréal, 2CHU Sainte-Justine

Epileptic encephalopathies (EE) are neurodevelopmental diseases characterized by early-onset epilepsy
with cognitive deficits that remain of unknown etiology in a majority of patients. Mutations in the TRIO
gene have been recently identified using whole-exome sequencing in patients with EE or isolated
intellectual deficiency. Trio has been shown to regulate the axonal guidance, dendritic development and
lamination of hippocampal pyramidal cells. However, the roles of Trio in the development of INs are
unknown. We performed a targeted repression of the Trio gene by ex vivo electroporation of a
DIx5/6::shRNA-tdTomato plasmid in organotypic cultures of €13.5 embryonic mice cortex. Using
confocal and time-lapse imaging, we show that the repression of Trio in migrating cortical INs leads to
increased cell body size and increased trailing and leading process length compared to INs
electroporated with a control shRNA. These results also indicate that genetic repression of Trio alters
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the migration dynamics of these neurons, suggesting that Trio is an important regulator of cortical INs
during prenatal development. In addition, the early post-natal repression of Trio in cortical parvalbumin-
positive (PV) INs by biolystic transfection of a 10kb-GAD67::shRNA in mice cortical organotypic cultures
reduces the GABAergic innervation of pyramidal cells when compared to controls, suggesting an
important role for Trio in the proper connectivity of PV INs. Altogether, these data suggest that TRIO-
associated EE might be, in part, due to a defect in the early development of cortical INs.

1-C -74 Neuroprotective effect of the FTY720 in a mouse model of Parkinson's disease
Elise Pépin’, Guillaume Lemieux', Geneviéve Bureau', Guy Massicotte', Michel Cyr
"Université du Québec a Trois-Riviéres

FTY720 and SEW2871 are two known sphingosine-1-phosphate receptor (S1PR) modulators, which have
been shown to promote endogenous neuroprotective mechanisms. Whether they could prevent or halt
dopaminergic (DA) neuronal death in Parkinson's disease (PD) has never been investigated. We studied
the effects of FTY720 and SEW2871 treatments on the nigrostriatal loss and motor deficits induced by
the administration of MPTP in mice. Chronic FTY720 and SEW2871 treatments were administered orally
and began two days before the sub-acute MPTP treatments. Motor ability was evaluated and mice
performances were altered at the beam and pole tests after seven days of MPTP administration. Deficits
at the pole test were prevented by FTY720 and SEW2871 treatments. At the biochemical level, Western
blot analyses revealed that striatal TH levels were decreased in MPTP-treated mice compared to control.
These levels were upregulated in MPTP/FTY720 and MPTP/SEW2871 groups, relative to MPTP. In
parallel, we observed an increase of striatal tumor necrosis factor alpha (TNF-a) levels in the MPTP-
treated mice. This effect was prevented with FTY720 and SEW2871 treatments as a decreased was
observed compared to MPTP group. Of note, administration of FTY720, SEW2871 and MPTP did not
affect striatal levels of p-ERK 1/2 and sphingosine-1-phosphate receptor 1 (S1P1R). Altogether, our data
suggests that FTY720 and SEW2871 treatments could prevent the motor deficits and neuronal insults
induced by MPTP in mice. The mechanisms underlying these beneficial effects may include
neuroinflammatory pathways.

1-C -75 Translational control of mood through phosphorylation of the eukaryotic initiation factor 4E
Argel Aguilar Valles', Danilo de Gregorio', Nabila Haji?, Edna Matta-Camacho', Ruifeng Cao3, Arnaud
Tanti', Shane Wiebe', Naguib Mechawar’, Giamal Luheshi', Jean-Claude Lacaille?, Gabriella Gobbi',
Nahum Sonenberg’

'McGill University, 2Universite de Montreal, 3University of Minnesota Medical School, Duluth Campus

The mitogen-activated protein kinases/extracellular signal-regulated kinases (MAPK/ERK) pathway
controls mRNA translation, through the MAP kinase-interacting serine/threonine-protein kinase 1 and 2
(MNK1/2). MNKs phosphorylate the eukaryotic initiation factor 4E (elF4E) in serine (Ser) 209. The
MAPK/ERK pathway is involved in the pathophysiology of mood disorders, but the role of mMRNA
translation in depression remains unexplored. We investigated the phosphorylation levels of elF4E in
peripheral blood cells of major depressive disorder (MDD) patients and found them reduced in
correlation with their depression score. Mice carrying the Ser209Ala mutation in the Eif4e gene (Eifde
ki/ki), as well as the Mnk1/2 double knockout mice (Mnk1/2 -/-), displayed several alterations relevant
to anxiety and depression, including increased immobility in the forced-swim test, increased latency to
feed in the novelty suppressed feeding; inhibited responsiveness to serotonin in the prefrontal cortex;
and diminished activity of the dorsal raphe neurons. Lack of elF4E phosphorylation led to reduced
translation of the Nfkbia (IkBa) mRNA, a downstream increase in TNFa, and microgliosis, similar to MDD
patients. The behavioural and serotoninergic alterations of the Eif4e ki/ki mice were ameliorated by
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blockade of TNFa. These results provide evidence that dysregulation of MNK1/2-elF4E signaling axis
increases the susceptibility for depression by inducing TNFa, via impairment of IkBa translation and
constitute the first evidence linking aberrant mRNA translation initiation to depressive disorders.

1-C -76 Microglial maturation and dysfunction in Huntington's disease
Julie Savage', Marie-Kim St.-Pierre', Hassan El-Hajj', Maria Sanchez', Marie-Eve Tremblay’
"Université Laval

Huntington's disease (HD) is a dominantly inherited neurodegenerative disease. It is a progressive
disorder that affects a person's ability to control their movement, and affects cognition. The disease is
caused by excess CAG repeats within the Huntingtin gene. These excess repeats cause the
corresponding protein (HTT) to be misfolded and form aggregates within neurons in affected brain
regions. There have been few studies on the role of glial cells in HD. We studied the maturation and
dysfunction of microglia, the brain's resident macrophages, within the R6/2 model of HD. This model
displays progressive motor deficits beginning at 6 weeks of age, and is incapacitated by 13 weeks of age.
We studied microglial morphology, distribution, and maturity within the striatum of 3, 10, and 13-week
old R6/2 vs aged-matched wild-type mice. At 3 weeks of age, prior to motor deficits, microglia in R6/2
animals have a larger arborization area and smaller morphological index, consistent with more mature
microglia. While these changes normalized by 10 weeks of age, ultrastructural analysis using immunoEM
revealed many changes. Microglial cell bodies (but not their processes) from R6/2 animals were more
likely to contain phagocytic material. These data could indicate a proinflammatory state, as well as
dysfunction within the phagolysosmal system. Furthermore, microglial processes in R6/2 mice were less
likely to make contact with synapses and synaptic elements. These data indicate that microglia play an
intimate role in HD pathogenesis and could be a target for therapeutic intervention.

1-C -77 Cdc25A is a critical mediator of ischemic neuronal death

Grace lyirhiaro', DooSoon Im', Wassamon Boonying', Steve Callaghan', Matthew Druing?, Ruth Slack’,
David Park’

"University of Ottawa, 20Ohio State University

Increasing evidence suggests that cyclin-dependent kinases (Cdks) are inappropriately activated in
mature neurons under ischemic stress conditions. We previously demonstrated a functional role for
cyclin D1/Cdk4/pRb pathway in delayed neuronal death induced by ischemia. However, the molecular
signal(s) leading to cyclin D/Cdk4/pRb activation following ischemic insult is presently not clear. Here,
we investigate the cell division cycle 25 (Cdc25) dual specificity phosphatases as potential upstream
regulators of ischemic neuronal death and Cdk4 activation. We show that a pharmacologic inhibitor of
Cdc25 family members (A, B & C) protects mouse primary neurons from hypoxia-induced delayed death.
The major contributor to the death process appears to be Cdc25A. shRNA mediated knockdown of
Cdc25A protects neurons in a delayed model of hypoxia-induced death in vitro and global ischemia in
the rat. We show that Cdc25A activity, but not levels, is upregulated in vitro following hypoxia and
global ischemic insult in vivo. Finally, we show that shRNA to Cdc25A blocks Ser795 pRb
phosphorylation. Overall, our results indicate a role for Cdc25A in delayed neuronal death mediated by
ischemia.

1-C -78 Post-synaptic adhesion molecule Neuroligin-1 has a novel biomarker in Alzheimer?s disease

Julien Dufort-Gervais', Chloé Provost?, Valérie Mongrain', Jonathan Brouillette'
"Université de Montréal, 2Hopital du Sacré-Coeur de Montréal
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In Alzheimer's disease (AD), synapse loss and neurodegeneration, partly caused by the neurotoxicity of
soluble amyloid-beta oligomers (ABo), are the best predictors of memory impairments. An important
research area is to find early biomarkers affected by ABo. Neuroligin-1 (NLG1) is a synaptic marker
candidate since it was shown to be involved in cellular events altered in AD, such as synaptic plasticity
and memory. A recent study showed that hippocampal injection of AB1-40 decreased NLG1 levels.
However, the progression of this decrease remains unknown and we thus ignore if this event can be
observed early in AD progression.We aim to determine if NLG1 may be one of the first molecules
affected by ABo and could be identified as a novel biomarker at the onset of AD. To do this, we have
determined if NLG1 decreases early and progressively during chronic hippocampal injection of AB1-42 in
mice and in primary cultured neurons exposed to AB1-42 for 6 to 72 hours. So far, we observed an
increase in mRNA levels of two different Nlgl transcripts after 2 days of hippocampal injection, and a
trend towards a decrease in mRNA level after 4 days in several transcripts. Also, no significant changes
in the protein levels have been observed. We are currently testing if Nlgl KO mice have exacerbated
neurodegeneration and memory deficits induced by chronic hippocampal injection of AB1-42, using
Fluoro-Jade B staining, spatial object recognition and Morris water maze. This study has a strong
potential to uncover NLG1 as an early biomarker of AD that might be targeted to develop new therapies.

1-C -79 Gene Regulation by Long Non-Coding RNAs in the Brain of Depressed Suicide Completers
Yi (Daniel) Zhou', Pierre-Eric Lutz!, Gustavo Turecki?
"McGill University , 2McGill University

While various biological systems have been identified to be involved in depression, the mechanisms
underlying their dysregulation remain unclear. Recently, a regulatory class of non-coding RNAs called
long non-coding RNAs (IncRNAs) have been implicated in depression and their regulatory targets and
mechanisms of action are now being uncovered. Here, we performed RNA-sequencing in the rostral
anterior cingulate cortex of 26 depressed suicide completers and 24 matched controls. We identified 18
IncRNAs that were differentially expressed between depressed suicide completers and controls as well
as putative protein-coding cis gene targets which also showed differential expression. Furthermore,
using weighted gene co-expression network analysis, we have identified putative trans targets of these
IncRNAs as well. After validating with RT-gPCR, we focused on 3 IncRNAs whose protein coding gene
targets seem to be involved in interferon signaling pathways. We are currently investigating the function
of these IncRNAs in cell models to confirm their regulatory roles on target gene expression. This work
highlights the novel regulatory roles of IncRNAs in the brains of depressed subjects who committed
suicide.

1-C -80 Strengthening Inhibition Can Rescue Neuronal Degeneration and Delay Motor Deficits in the
ALS Mouse

Sahara Khademullah', Zahra Dargaei', Melanie Woodin'

"University of Toronto

A balance between synaptic excitation and inhibition is essential for normal brain function. When this
delicate balance is disrupted, it can lead to neuronal hyperexcitability, resulting in alterations in
neuronal network activity and the onset of various neurological disorders. Amyotrophic lateral sclerosis
(ALS) is a neurodegenerative disease that affects both lower and upper motor neurons. While
hyperexcitability is a hallmark feature during the pre-symptomatic stages of ALS, there has yet to be a
systematic analysis of inhibitory synaptic function during the progression of this disorder. Thus, the main
objective of this study is to determine if there is a reduction in inhibitory synaptic transmission in the
primary motor cortex (PMC) during the pre-symptomatic phase of the disease, and if so whether
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increasing inhibition delays the onset of symptoms and neuronal degeneration. Using biochemical and
imaging techniques to examine the PMC, we found that various markers of inhibition were significantly
compromised in the pre-symptomatic SOD1-G93A mouse. These reductions were correlated with a
decrease in the frequency of spontaneous inhibitory postsynaptic currents. Using a combination of AAV-
mediated genome engineering and Cre-mice cross-bred with SOD1-G93A mice, we chronically induced
inhibition in the PMC during the pre-symptomatic phase. This strategy delayed the onset of neuronal
degeneration and the associated motor symptoms in the SOD1-G93A mouse. Taken together, findings
from this study could provide novel insights into the pathogenesis and treatment of ALS.

1-C -81 Characterization of recombinant human mitochondrial processing peptidase
Andrew Bayne', Jean-Francois Trempe'
'McGill University

Mitochondrial processing peptidase (MPP) is a metallopeptidase that cleaves mitochondrial targeting
signals from the majority of nuclear-encoded mitochondrial proteins. Mutations in both MPP and its
substrates have been implicated in various neurodegenerative diseases, including Parkinson's disease
(PD) and non-progressive cerebellar ataxia. One of these implicated substrates is PINK1 - a kinase whose
mutations are known to cause early-onset autosomal PD. In healthy mitochondria, PINK1 is
constitutively imported, cleaved first by MPP, and then retrotranslocated to the cytosol for proteasomal
degradation. In this regard, MPP acts as a key junction for PINK1 import, proteolysis, and overall
mitochondrial quality control. However, both the MPP cleavage site on PINK1 and its binding
conformation remain unknown. To gain insight into the proteolytic mechanisms concerning PINK1 and
other disease-implicated substrates, we have begun to characterize the human MPP heterodimer. We
demonstrate that the human MPP dimer can be successfully purified from a co-expression system in E.
coli. We have also developed a proteomics-based method to monitor MPP activity, using a synthetic
presequence from malate dehydrogenase as a positive control. Research into the PINK1 cleavage site
and mechanism of cleavage are currently ongoing in our laboratory.

1-C -82 Collapsin Response Mediator Protein 4 (CRMP4) regulates neuronal regeneration and
degeneration after peripheral nerve injury

Marie-Pier Girouard!, Mohamad Khazaei', Aaron Johnstone’, Nicolas Unsain', Ricardo Sanz', Isabel
Rambaldi’, Philip Barker', Valerie Verge?, Alyson Fournier’

"Montreal Neurological Institute, 2Cameco MS Research Center

Damaged neurons in the peripheral nervous system (PNS) have the potential to regenerate and
reinnervate their targets, but this recovery is often incomplete as neuronal growth can be slow and
hampered by extensive damage. Thus, it is critical to investigate the mechanisms underlying axonal
regeneration to promote recovery after PNS injury. We are investigating the roles of Collapsin Response
Mediator Protein 4 (CRMP4) in the neuronal response to injury. CRMP4 is a cytosolic phosphoprotein
that regulates cytoskeletal dynamics during development to promote axon growth. It also impairs
regeneration in the central nervous system, but its roles in the PNS are still unknown. We found that the
different CRMP4 isoforms are spatially and temporally regulated following sciatic nerve injury. In the
distal nerve end, calpain-mediated cleavage of CRMP4a occurs early after injury. The fragments
generated impair neurite outgrowth and could be associated with neuronal degeneration. Also, in both
the proximal and distal nerve ends, the level of CRMP4b is increased and could be associated with a
growth-promoting role. Surprisingly, CRMP4 deletion impairs regeneration of sensory neurons and
preliminary results indicate that it could also limit axotomy-induced degeneration. Thus, specific CRMP4
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isoforms might be essential for the neuronal response to injury and we are further investigating their
roles to elucidate a potential role in the coordination of degeneration and regeneration after PNS injury.

1-C -83 The neuroinflammatory process across the lifespan of Down Syndrome individuals

Lisi Flores Aguilar!, M. Florencia lulita?, Thomas Wisniewski3, Jorge Busciglio?, A. Claudio Cuello’
'McGill University, 2Universite de Montreal, 3New York University School of Medicine, *University of
California

Down syndrome (DS) individuals are at increased risk of developing early onset Alzheimer's Disease
(AD). Given the triplication of chromosome 21, people with DS show an age-dependent intraneuronal
accumulation of Amyloid-Beta (AB) (Busciglio, 2002) which develops into an advanced AD-
neuropathology and, in most cases, dementia. We have earlier reported that early intraneuronal
accumulation of AB unleashes a toxic pro-inflammatory process in a transgenic rat model of AD-like
pathology (Hanzel, 2014). In light of this, we hypothesized that early AB accumulation in DS individuals
will promote an early pro-inflammatory process in AD-asymptomatic DS individuals. To address this, we
will study the expression of pro-inflammatory molecules and inflammasome activation throughout the
lifespan of DS individuals. A gPCR array (QIAGEN) for classical inflammatory and inflammasome-related
genes was performed in postmortem frozen frontal cortex tissue of DS infants, DS-adults and their age
matched controls. Individual gPCR analysis was performed in the adult population. Our initial results in
DS infants suggest an upregulation of pro-inflammatory factors IL-1B, IL-33, IL-6, IL-12a, IL12b, MCP-1,
caspase-1 and 5, NLRP3, NLRP4. A downregulation of IFN-B and CARD18 was also observed. While DS-
adults also show an upregulation of some of these molecules (IL-6, IL-12, caspase-1, NLRP3) the fold
change was more substantial in DS-infants. These results suggest the existence of two different
neuroinflammatory processes in the continuum of the AD neuropathology in DS.

1-C -84 The regulation of NMDAR and mGIuR5 by microRNA-128-3p with relevance to
neurodegenerative disease.

Amrit Boese', Aileen Patterson?, Kathy Manguiat?, Stephanie Booth?

"University of Manitoba/Public Health Agency of Canada, 2Public Health Agency of Canada

Objective: To identify the functional targets of microRNA-128-3p , a miR that is deregulated in multiple
CNS neurodegenerative diseases. Methods: First, the deregulation of miR-128-3p in CA1 neurons during
RML Scrapie prion disease was identified using laser capture microdissection and real time PCR.
Bioinformatic analysis was performed using miR-mRNA prediction algorithm TargetScan Human 7.1 to
determine neuronal 3° UTR targets, which were validated by Luciferase Reporter Assay. The glutamate
signaling pathways were manipulated in murine primary hippocampal neurons (hcc) to study the effects
on miR-128-3p expression. Finally, miR-128-3p gain of function experiments were performed in hcc to
determine effects on 1) mRNA targets using real-time PCR, and 2) protein changes using mass
spectrometry. Results: In the CA1 hippcampal neurons, miR-128-3p is upregulated during early RML
Scrapie and downregulated at symptomatic stages of disease. The predicted 3° UTR targets of GRIN2B,
GRIN2D, and GRMS5 were validated by Luciferase assays, and GRIN2D and GRM5 mRNA decreased
during gain of function studies. In hcc, chronic synaptic and extrasynaptic NMDAR activation resulted in
miR-128-3p reduction. Finally, the proteomic targets of miR-128-3p remained elusive as only 1 protein,
SLIT3, was identified as downregulated by TMT mass spectrometry in miR-128-3p gain of function
experiments in hcc. Conclusions: In hcc, mRNA encoding glutamate receptor subunits GRIN2B, GRIN2D,
and GRMS5 are regulated by miR-128-3p, and glutamate signaling overactivation results in miR-128-3p
downregulation.
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1-C -85 IL-1 alpha delivery in the CNS of mice induces death of mature oligodendrocytes
Floriane BRETHEAU', Martine LESSARD?, Steve LACROIX’
Centre Hospitalier de I'Université Laval (CHUL)

Over 4 million people suffer from spinal cord injuries (SCI) worldwide, and about 200,000 new injuries
occur annually. At the site of trauma, SCI causes direct damage to cell bodies of neurons and glial cells.
This is followed by a second wave of tissue degeneration characterized by the death of oligodendrocytes
(OLs) and subsequent demyelination of axons that survive the initial trauma, thus resulting in an
amplification of the motor and sensory deficits. We recently demonstrated that dead and dying
microglia at sites of SCI rapidly release the danger signal interleukin (IL)-1a, which in return triggers
neuroinflammation. Accordingly, mice lacking the Il1a gene have an impaired inflammatory response
and recover faster and to a greater extent than control mice after SCI. Here, we further investigated the
role of the proinflammatory cytokine IL-1a in secondary cell death and CNS damage. Naive (uninjured)
C57BL/6 mice were injected in the cisterna magna with either 5 pl of PBS, IL-1a or IL-1B and then killed
at 4 or 24 hours following treatment. Results showed that intrathecal delivery of IL-1a, but not IL-1,
induced death of mature OLs as early as 24 hours post-injection. Notably, IL-1a treatment also caused
neuronal activation throughout the entire mouse spinal cord, as well as the activation of microglia and
infiltration of innate immune cells in the perivascular space of spinal cord blood vessels. All together, our
data suggest that IL-1a released by microglia after SCI may regulate OL cell death and demyelination.

1-C -86 Prevention of the collapse of pial collaterals by remote ischemic perconditioning during acute
ischemic stroke

Jungiang Ma’

"University of Alberta

Collateral circulation is a key variable determining prognosis and response to recanalization therapy
during ischemic stroke. Remote ischemic perconditioning (RIPerC) involves inducing peripheral ischemia
(typically in the limbs) and may reduce perfusion deficits and brain damage due to cerebral ischemia.
Here, we directly investigated pial collateral flow augmentation due to RIPerC during distal middle
cerebral artery occlusion (MCAo) in rats. Blood flow through pial collaterals between the anterior
cerebral artery (ACA) and the MCA was assessed in male Sprague Dawley rats using in vivo laser speckle
contrast imaging (LSCI) and two photon laser scanning microscopy (TPLSM) during distal MCAo. LSCl and
TPLSM revealed that RIPerC augmented collateral flow into distal MCA segments. Notably, while control
rats exhibited an initial dilation followed by a progressive narrowing of pial arterioles 60 to 150-min
post-MCAo, this constriction was prevented or reversed by RIPerC. This prevention of collateral collapse
was associated with significantly reduced early ischemic damage. Development of optimal approaches
to non-invasive RIPerC may be neuroprotective during ischemic stroke while also augmenting
recanalization therapies by improving blood flow in penumbral tissue. Further, identification of the
blood borne mediators that maintain tissue viability and prevent collateral failure may lead to new
pharmacotherapies for stroke.

1-C -87 Head Movements During Locomotion in Vestibular Schwannoma Patients: Decreased
Variability After Unilateral Vestibular Lesion

Omid Zobeiri', Susan King?, Richard Lewis?, Kathleen Cullen®

'McGill University, 2Harvard Univesity, 3Johns Hopkins University

The vestibular system is vital for maintaining balance and stabilizing gaze, by detecting head motion and
then generating the appropriate reflexes. It is well known that unilateral vestibular loss, results in
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impaired balance and gaze control. However, much less is known about the effects of vestibular loss on
voluntary behavior. Here, we analyzed locomotive behavior in vestibular schwannoma patients who had
undergone a primary surgical resection of their tumor via suboccipital craniotomy and retrosigmoid
approach with sectioning of the vestibular nerve. Head movements were recorded before the surgery,
as well as two and six weeks after surgery using an inertial sensor (Carriot et al., 2014), which measures
three-axis linear acceleration as well as three-axis of rotational velocity. Patients were asked to
complete the Functional Gait Assessment, and we focused our analysis on short gait tasks including:
normal walking, walking with eyes closed, and walking backwards. We quantified asymmetry, speed,
and variability of gait and compared pre- and post-operative results to determine how patients'
movements were altered. Notably, we found no significant changes in movement asymmetry. However,
we found that even though locomotor speed decreased two weeks after surgery, it actually increased six
weeks post-surgery. Furthermore, in contrast with previous studies, our results showed that the
movement variability was lower after the surgery, and that this variability can be an important indicator
of how patients adapt to altered motion and their recovery process.

1-C -88 The Christianson Syndrome Mutation NHE6 AES Impairs the Structure and Plasticity of
Hippocampal Pyramidal Neurons

Andy Gao’, Alina Ilie", John Orlowski', Anne McKinney'

"McGill University

Christianson Syndrome, an X-linked neurodevelopmental disorder, is characterized by intellectual
disability, epilepsy, and autistic features. It is due to mutations in the SLC9A6 gene encoding
sodium/proton exchanger NHE6, which localizes to early and recycling endosomes to regulates their
luminal pH. We previously reported that in hippocampal neurons, NHE6 localizes to excitatory synapses,
colocalizes with a subset of glutamatergic AMPA receptors (AMPARs), and is modulated by activity.
However, the way that clinical mutations in NHE6 impair learning and memory is unknown. To this end,
we are investigating how a prevalent NHE6 mutant, with deletions of Glu287 and Ser288 (NHE6 AES),
can affect synaptic structure and plasticity. Expression of NHE6 AES into primary hippocampal neurons
decreased dendritic branching and the density of dendritic spines, the postsynaptic sites of excitatory
synapses. NHE6 AES further prevented spine enlargement and AMPAR insertion into synaptic sites
following long-term potentiation (LTP). Compared to wild-type NHE6, NHE6 AES also showed reduced
colocalization with early and recycling endosomal markers yet increased colocalization with markers for
late endosomes and lysosomes, suggesting a mistargeting to lysosomes. Addition of a lysosomal
inhibitor rescued dendritic spine density, AMPAR trafficking, and the structural response to LTP in NHE6
AES-expressing neurons. Overall, we find that NHE6 AES disrupts AMPAR trafficking during LTP, which
may be the cause of learning and memory impairments in Christianson Syndrome patients with this
mutation.

1-C -89 High-frequency deep brain stimulation of the fornix improves memory consolidation and
causes network-level neuroanatomical remodelling in an Alzheimer's mouse model

Daniel Gallino', Gabriel Devenyi’, Jirgen Germann', Stephen Frey?, Mallar Chakravarty’

'Douglas Mental Health University Institute, Rogue Research Inc.

Deep brain stimulation (DBS) involves the targeted delivery of high-frequency electrical stimulation to
brain regions affected by neuropsychiatric disorders using a surgically implanted electrode. Here we
study the longitudinal effects of fornical DBS on brain structure and behaviour using a mouse model of
Alzheimer's disease. 24 week-old male and female 3xTg mice were then implanted +/- 0.75 mm
bilaterally, perpendicular to the skull plane at bregma, and at a depth of 3.25 mm to target the body of
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the fornix. Sham (n = 4M/4F) or monophasic stimulation (n = 3M/4F) was delivered for 1 hour at settings
homologous to those used in humans: 100 Hz, 100 pA, ~1.5 V with pulse width of 100 ps. Memory and
cognitive flexibility was assessed weekly in a longitudinal water maze with changing platform positions.
MRI image acquisition occurred 3 days before stimulation, 3 days and 6 weeks post stimulation. During
weeks 3-4 post stimulation, animals showed a significant (P=0.013) bias to return to the previous week's
platform position. Deformation-based morphometric analysis revealed significant ( FDR 5%) relative
growth of the anterior thalamus and hippocampus after 6 weeks in stimulated animals. Our findings
suggest that acute DBS of the fornix enhances memory consolidation and makes memories harder to
extinguish 3-4 weeks post stimulation. This may be mediated by remodelling of the anterior thalamus
and hippocampal formation.

1-C -90 Neuroprotection and differential Na+/K+ pump isoform production in higher and lower brain
regions

Chloe Lowry', Michael Golod', Brian Bennett’, R. David Andrew’

'Queen's University

Higher gray matter is more susceptible to acute ischemic injury than the lower brain. Discovering
mechanisms contributing to the brainstem's resilience may inform targets for improved survival of
higher brain regions. Our data mining suggests that the Na+/K+-ATPase 1a3 isoform is expressed in
higher proportion in brainstem under basal conditions. It also pumps more efficiently under ischemic
conditions than the 1al isoform which predominates in higher brain regions. We hypothesize that
Na+/K+ pump isoform expression helps contribute to a region's susceptibility or resiliency to ischemia.
Data from the Allen Brain Bank show proportionally greater 1al expression in higher brain regions. In
support, our gPCR experiments in naive mice show proportionally greater 1a3 mRNA expression in
brainstem and a higher proportion of 1al in neocortex. We analyzed 60 brain samples from 20 mice and
found 1a3 mRNA expression was on average 2x higher than 1al in brainstem. In contrast, 1al mRNA
expression was on average 2.2x higher than 1a3 in neocortex. Our parallel protein expression studies are
consistent with these findings. We are following up these results with analysis of 1al and 1a3 mRNA and
protein levels from a chronically-stressed cohort of mice. An additional cohort will undergo focal stroke.
We suspect 1a3 expression will increase in the neocortex of behaviorally stressed or stroked mice.
Understanding how Na+/K+-ATPase isoforms differ in their production in response to metabolic stress
should yield insights into how such differences protect neurons during metabolic stress.

1-C -91 Stimulants consumption in a Canadian undergraduate student sample: prevalence and
motives for taking illicit or low-dose prescription stimulants

Nicholas van den Berg', Ahisha Jones-Lavallée', Miguel Laforest!, Gregory Gooding', Cassandra Goldfarb’,
Stine Linden-Andersen', Adrianna Mendrek’, Suzanne Hood'

'Bishop's University

Stimulants drug use is reportedly on the rise among post-secondary students in North America;
however, prevalence estimates vary widely (Wilens et al, 2008; Kudlow et al, 2013) and few studies have
investigated students' motives for taking various stimulants. We examined self-reported stimulant use,
including illicit stimulants like amphetamine and cocaine as well as low-dose stimulants prescribed for
attention disorders, in a sample of undergraduates (N =289, 60% female, mean age 20.8 years) from a
Quebec university. Among students surveyed, 17.6% had taken illicit stimulants and 16.3% had taken
low-dose stimulants at least once in their lifetimes. Male students were more likely to have taken illicit
stimulants (+2 (1) = 6.03, p<0.05); however, age, perceived academic performance, perceived stress
level, anxiety, or depressed mood did not predict likelihood of use. Whereas motives for taking illicit
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stimulants included "to have fun/get high" (94.1%), "to feel more energetic" (15.7%), and "to fit in
socially" (9.8%), motives for low-dose prescription stimulants were more varied: "prescribed it for
medical reasons" (40.4%); "to improve my academic performance" (55.3%); "to have fun/get high"
(19.1%); "to feel more energetic" (14.9%). When asked if taking stimulants gives one an academic
advantage, 20.5% indicated yes, whereas 27.5% indicated 'yes but only in the case of prescription
stimulants'. These data contribute to a clearer picture of the prevalence of and attitudes toward
stimulant use in undergraduate Canadian students, and may inform interventions in reducing use

1-C-92 Cuprizone-induced oligodendrocyte loss and iron overload
PRIYA JHELUM?, Eva Nogueira', Samuel David'
'Research Institute of the McGill University Health Centre

The copper chelator, cuprizone (CZ), induces oligodendrocyte (OL) death and demyelination in the CNS,
seen particularly well in the corpus callosum. As this chelation, would reduce availability of copper for
copper-containing enzymes, particularly those involved in cellular iron efflux, we reasoned that CZ
treatment would alter iron homeostasis and lead to iron accumulation that may be the cause of OL
death. Also, iron is needed for remyelination, so one may expect to see an increase during the
remyelination phase. In this study, we assessed the loss of mature OL and oligodendrocyte precursor
cells (OPCs) from 2 to 5 weeks after start of CZ treatment, and correlated this with changes in expression
of ferritin, a surrogate marker for cellular iron. The number of OPCs showed loss at 2 weeks followed by
a gradual increase of ~ 2.5-fold at 5 weeks. Total number of OPCs and OL also showed a sharp loss at 2
weeks followed by a 3-fold increase at 3 and 4 weeks and a 4.5-fold increase at 5 weeks. Mature CCI OL
showed a sharp loss at 2 and 4 weeks suggesting two cycles of cell death. Densitometry analysis showed
ferritin labeling increased about 3 and 4-fold at 2 and 3 weeks, suggesting iron overload; a sharp loss at
4 weeks consistent with loss of OL, and a rapid increase at 5 weeks, which may reflect iron being utilized
by newly formed OL for remyelination. These results suggest that disruption of iron homeostasis
resulting in iron accumulation may lead to death of OL and OPCs in CZ induced demyelination.

1-C -93 The structural basis for Parkin-mediated mitochondrial quality control
Marta Vranas', Matthew Tang', Edward Fon', Jean-Francgois Trempe'
'McGill University

Mutations in the Parkin and PINK1 genes cause familial forms of Parkinson?s disease (PD). Parkin and
PINK1 work together in mitochondrial quality control pathway essential to prevent neurodegeneration.
The kinase PINK1 senses damaged mitochondria by accumulating at depolarized membranes and
phosphorylating ubiquitin. Phospho-ubiquitin (pUb) then recruits and activates the E3 ubiquitin ligase
Parkin. Parkin ubiquitinates outer mitochondrial membrane proteins, marking them for proteasomal
degradation and recruiting the autophagy machinery. We along with others have previously shown that
Parkin adopts an auto-inhibited conformation (Trempe et al. 2013). The release of inhibition is initiated
by pUb binding to the RING1 domain of Parkin, which allosterically displaces its Ubl domain (Sauvé et al.,
2015). This promotes phosphorylation of the Ubl at Ser65 by PINK1 and increases ubiquitin ligase
activity. However, the molecular mechanisms underlying the conformational changes and substrate
specificity on mitochondria remain unclear. Here, we dissect the steps of Parkin activation through a
combination of biophysical measurements, mitochondrial ubiquitination and cellular mitophagy assays.
Mutation of Trp403, which anchors the Repressor Element of Parkin, rescues the phospho-dead mutant
S65A, supporting our hypothesis that S65 phosphorylation releases the REP and enables E2-binding.
These rescue experiments pave the way for novel therapeutic approaches that could restore activity of
impaired Parkin or PINK1.
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1-C -94 Injury promotes the development of autoimmune peripheral neuropathy in predisposed
inflammatory environment

Mu Yang', Xianggun Shi', Corentin Peyret’, Sonia Wu', Julien Chambon?, Sylvie Fournier', Ji Zhang’
"McGill Univeristy

Autoimmune peripheral neuropathy has a serious consequence on patients' daily function and is
sometimes life threatening. The etiology remains elusive but exposure to environmental factors such as
viral/bacterial infection and injury is recognized to trigger disease. We demonstrated that co-stimulator
factor B7.2 (CD86) transgenic mice L31 and L31/CD4KO develop spontaneous autoimmune peripheral
neuropathy (APN) where massive infiltration of CD8 T cells and macrophages were found in diseased
nerves. Here we further report that CD8 T cells in these mice have an effector/memory phenotype
before disease onset, exhibiting CD44hiCD43+, CD44hiCD62-Llo, CD127I0KLRG1+ expression pattern,
which bears a resemblance to T cell inflation following persistent CMV infection in human and murine
model. Strikingly, an injury to a peripheral nerve in L31 and L31/CD4KO mice accelerates the
development of autoimmune neuropathy in other un-injured nerves. By disrupting blood nerve barrier,
cross-presenting specific Ags from peripheral nerves and enhancing B7.2 expression on activated
macrophages, injury can promote the development of APN. However, effector/memory CD8 T cells in
the blood are required for disease initiation, since injury per se can never trigger autoimmune response
in peripheral nerves of wild type mice. Thus, our findings revealed a decisive role of a predisposed post-
infection-like immune background in the genesis of autoimmune response. It presents a new paradigm
for understanding how coincidence of several environmental triggers can promote autoimmune
diseases.

1-C-95 Pro and anti-inflammatory markers after experimental brain ischemia are different in
microglia and infiltrating peripheral macrophages

Juan G. Zarruk ', Andrew D. Greenhalgh', Samuel David'

'McGill University Health Centre

We studied the expression of pro- and anti-inflammatory markers after a permanent Middle Cerebral
Artery Occlusion (pMCAOQ). LysM-EGFP knockin mouse were used to distinguish infiltrating macrophages
(M®) from microglia (Mg) at the infarct. Immunostaining brains 3 days post-pMCAO with P2ry12 (a Mg
marker), Iba-1, and EGFP confirmed that the P2ry12-, Iba-1 M® were EGFP , while P2ry12, Iba-1 Mg did
not express EGFP. The peak of EGFP myeloid cell infiltration was 72h post-ischemia and these cells were
distributed evenly within the lesion core surrounded by a dense region of Mg. Flow cytometry analysis
showed that a significantly higher percentage of Mg expressed TNF-a at 3 and 7 days post-pMCAO
compared with infiltrating M® and by immunostaining we confirmed that Mg surrounding the lesion
express TNF-a. Mg and M® were purified by FACS 72h post-ischemia to assess the mRNA expression of
inflammatory markers. M® upregulated mRNA expression of arginase-1 (Arg-1) by 1000-fold, and IL-1B
by 100-fold as compared to Mg. At the protein level, a significantly higher number of M® in the lesion
core express Arg-1 while few if any Mg expressed Arg-1. However, IL-1B protein was not detected in MO
by flow cytometry or immunofluorescence of tissue sections but was instead detected in astrocytes
around the lesion. A PCR-array screening to further characterize the inflammatory gene profile revealed
that MO showed upregulation while Mg showed down-regulation of many inflammatory genes in the
ischemic brain. Our results show clear differences between Mg and MO 3 days after ischemic stroke.

1-C-96 Study of the effect of Polo-like kinase 2 on Alzheimer's disease related proteins and its
implication in Alzheimer's disease

69



Marilyn Dubois', Morgan Bérard'!, Manel Dahmene', Abid Oueslati’
Centre de recherche du CHU de Québec (CHUL)

Recent evidences support the role of Polo-like kinase 2 (PLK2) in Alzheimer's disease (AD) pathogenesis,
notably the abnormal accumulation of PLK2 in AD-affected brains and the link between PLK2
polymorphism and AD risk. However, the exact mechanism by which PLK2 contributes to neuronal loss
in AD remains elusive. OBJECTIVE : To identify the role of PLK2 in amyloid precursor protein (APP) and
tau accumulation and its implication in AD pathogenesis. METHODS : Using immunohistological
approach, we assessed the expression of PLK2 in APP-positive plaqgues and Tau-positive tangles in the
brain of transgenic mouse models of AD. Then, the effect of PLK2 on APP and tau expression levels has
been assessed in a cell-based assay (HEK-293). To modulated PLK2 activity, we used a combination of
genetic and pharmacological approaches and assessed their impact on APP and tau expression levels.
RESULTS : Using brain sections from 3xTG-AD transgenic mice, we report colocalisation of PLK2 and APP-
positive plaques. In cell culture, we observed that PLK2 overexpression induces a reduction of APP
protein levels and no effect has been observed on tau expression. These results were confirmed by the
suppression of these effects after the genetic and pharmacological inhibition of PLK2 activity.
CONCLUSION : Our results suggest that PLK2 activity modulates APP protein levels and may affect its
accumulation in vivo. These data will help decorticating the role of PLK2 in AD pathogenesis and it will
offer the opportunity to develop new pharmacological approaches for the treatment of AD.

1-C-97 Acting at a distance: cerebellar tumour mechanisms that disrupt neural stem cell function and
cognitive development

Alexander Gont', Mark Zander’, Sheila Singh?, Freda Miller', David Kaplan'

'"The Hospital for Sick Children, 2Stem Cell Cancer Research Institute/ McMaster University

Long-term cognitive impairments are frequently observed in pediatric brain cancer survivors. While
these impairments were initially thought to arise from irradiation and treatment, recent reports suggest
a link to tumor-specific mechanisms. We therefore hypothesised that cerebellar tumors, more
specifically medulloblastomas (MB), can directly perturb neural precursor cell (NPC) function and normal
cognition by secreting bioactive factors. Cells derived from multiple MB patients were cultured,
conditioned medium (CM) was collected and applied to embryonic (E13.5) cortical precursor (CP) and
early postnatal (P7) subventricular zone (SVZ) NPC cultures. Treatment of CPs with CM acutely increased
proliferation after 2 days and promoted gliogenic differentiation after 7 days. Treatment of P7 SVZ NPCs
with CM increased proliferation both in monolayer cultures and neurosphere assay. To assess the effect
of MB tumours on NSC function in vivo, we established MB subcutaneous flank xenografts in mice. Initial
results reveal that after 30 days, mice with MB tumours had two-thirds fewer NPCs in the SVZ than
control mice. Together, this suggests than tumors secrete factors that induce NSCs to prematurely and
excessively differentiate resulting in the exhaustion of the NPC pool. Using transcriptomics and receptor
proteomics, we have generated a tumor-NPC communications network that we have used to predict the
ligands secreted by MB cells that can perturb NPC function. These data support the idea that brain
cancers may have direct effects on NPCs, and we predict, cognitive function.

1-C -98 Macrophage activation profiles in spinal cord injury pain

Courtney Bannerman’', Margot Gunning', Andra Banete', Sameh Basta', Samuel David?, Nader
Ghasemlou’

'Queen's University, 2McGill University
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Infiltration of circulatory macrophages into the central nervous system (CNS) plays an important role in
the pathobiology of spinal cord injury (SCl), including tissue damage and revascularization. Inflammatory
mediators (e.g., cytokines/chemokines, proteases, and lipids) secreted by activated macrophages have
been shown to modulate pain responses by acting directly/indirectly on ion channels and receptors
expressed by the nervous system. However, little is known about the contribution of channels/receptors
expressed by macrophages to the pathogenesis of pain in SCI. We therefore sought to identify
channels/receptors that are upregulated by macrophages after SCI, and determine whether they may
contribute to the development or maintenance of chronic SCI pain. We began by profiling the acute and
chronic changes in pain behaviour following moderate contusion injury in female C57BL/6J mice and
found significant changes in thermal (Hargreaves/acetone tests) and mechanical (von Frey test)
hypersensitivity relative to sham-injured mice. We then identified ion channels and cell-surface
receptors expressed by macrophages isolated from the spinal cord after SCI using Affymetrix GeneChip
microarrays. An in vitro macrophage activation assay was performed to identify whether specific targets
of interest were expressed after stimulation with LPS. Understanding and modulating macrophage
phenotype by targeting expressed channels/receptors can lead to the identification of novel therapeutic
targets that may help reduce pain after SCI, for which there are no viable treatments at this time.

1-C -99 Intra-nigral infusion of saporin-conjugated quantum dots promotes microglial activation and
dopaminergic degeneration

Jeffrey Landrigan', Zach Dwyer', Shawn Hayley'

Carleton University

Microglia depletion systems have been used to delineate the relationship between neuroinflammation
and neurodegeneration, but come with many limitations. To sidestep these limitations, we employed a
relatively new biological assay centered around saporin-conjugated quantum dots. Saporin is a type |
ribosomal inhibitor protein which, when conjugated to a delivery molecule, has been used to selectively
destroy targeted cells. Quantum dots are fluorescent semiconductor nanocrystals which are selectively
taken up by microglia via clatherin-mediated endocytosis and can be used in conjunction with saporin to
make a microglia-specific toxin (QD-SAP). We utilized QD-SAP to target substantia nigra (SNc) microglia
and consequently, affect dopamine neurons. To this extent, C57BI6/n mice received a central infusion of
QD-SAP into the SNc and were subject to Catwalk, Micromax, and Rotarod tests of motor functioning.
Interestingly, QD-SAP did promote marked alterations in home-cage activity, along with deficits in motor
coordination. These behavioral changes were paralleled by a robust activation of microglia and a
reduction in dopaminergic neurons. These data may have important implications for Parkinson's disease
and microglial-dependent mechanisms of neuronal degeneration.

1-C-100 Sox9 conditional knockout mice demonstrate improved recovery and increased
reparative sprouting following middle cerebral artery occlusion

Kathy Xu', Bethany Bass', Monty Mckillop’, Todd Hryciw', Arthur Brown'

"Western University

Limited recovery from stroke has been attributed to structural and functional plasticity that compensate
for lost functions due to damage. This plasticity is limited in part by the presence of growth inhibitors in
the central nervous system. Preclinical studies using experimental models of stroke have shown that
blocking or reducing signals from these inhibitors of axonal sprouting such as Nogo and chondroitin
sulfate proteoglycans (CSPGs) increases post-stroke axonal sprouting and improves recovery. We
identified the transcription factor SOX9 as a key up-regulator of CSPG production and demonstrated that
conditional Sox9 ablation leads to increased axonal sprouting and improved recovery of hind limb
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function after spinal cord injury. In the present study we evaluate the effect of conditional Sox9 ablation
in a middle cerebral artery occlusion (MCAQ) model of stroke. We demonstrate that conditional Sox9
ablation leads to reduced perilesional CSPG levels and of CSPG-rich perineuronal matrix at sites distant
to the injury. These changes in CSPG levels is accompanied by improved post-stroke neurological
recovery. We demonstrate that in the Sox9 conditional knockout mice corticorubral and corticospinal
projections from the contralesional, uninjured cortex increase projections to targets in the midbrain and
spinal cord denervated by the injury. These results suggest that neurological recovery in MCAO-injured
Sox9 conditional knockout mice is improved due to a decreased levels of CSPGs that creates an
environment that promotes reparative axonal sprouting.

1-C-101 Alteration of Striatal Synaptic Function by Tumour Necrosis Factor-alpha in Mice
Model of Huntingtons Disease

Pragya Komal', Horia Pribiag?, Gil Lewitus', David Stellwagen’

"Mcgill University Health Centre, 2University of California SanDiego

Huntington's disease (HD) is a neurodegenerative disease caused by an autosomal dominant mutation
resulting from a variable expansion of a CAG repeat encoding polyglutamine. In this study, we used
yeast artificial chromosome (YAC) mouse model of HD which expresses human huntington's gene
containing 128 CAG repeats (YAC128). We have previously reported that TNF-a contributes to
homeostatic plasticity and differentially regulates a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid (AMPA) receptor trafficking. Here we investigated whether TNF-a signaling is altering striatal
synaptic function in medium spiny neurons (MSNs) in HD mice model. We performed whole-cell voltage
clamp recording on MSNs in acute striatal slices from adult (8-10 week old) mice. The strength of cotico-
striatal glutamatergic input was measured by targeting fluorescent dopamine D1 receptor expressing
neurons and recording the ratio of AMPAR to N-methyl-D-aspartate receptors (NMDAR) mediated
excitatory post-synaptic currents (EPSCs) both in WT and HD mice. We found that AMPA/NMDA ratio
was significantly higher on D1-expressing MSNs from YAC128 mice vs WT littermates (n = 26). No change
in AMPA/NMDA ratio was found in YAC128 on a TNF-a -/- background (n = 24) and was indistinguishable
from TNF-a -/- alone (n = 25). There were no significant changes in AMPA/NMDA ratios in dopamine D2-
expressing MSNs in any condition (n = 18). Collectively, our findings suggest that TNF-a regulates striatal
synapses and alters glutamatergic inputs to MSNs thought to underlie many striatal dysfunctions.

1-C-102 A rapid chemical-genetic screen utilizing impaired movement phenotypes in C. elegans
models of Autism Spectrum Disorder (ASD)

Kathrin Schmeisser’, Alex Parker’

'CRCHUM

Austism spectrum disorder (ASD) is the most common neurodevelopmental disorder with a constantly
increasing prevalence. A promising way of identifying underlying cellular and molecular mechanisms of
the disorder to develop novel therapeutic approaches is the usage of model organisms. A simple animal
such as the nematode Caenorhabditis elegans is ideally suited to gain insights into the extreme
complexity of ASD genetics. Despite its potential, using C. elegans in ASD research is a controversial
approach and has not yet been done extensively. In this study, we present a screening of potential C.
elegans mutants that can model for ASD. We screened these mutants for motor-deficiency phenotypes,
which can be exploited to study underlying mechanisms of the disorder. Selected motor-deficient
mutants were then used in a comprehensive drug screen, which comprises over 3600 FDA-approved and
natural compounds that were analyzed for their ability to suppress motility defects caused by ASD
mutations. This genetic-chemical approach, i.e. establishing C. elegans models for ASD and screening of
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a well-characterized compound library, might be a promising first step to understand the mechanisms of
how gene variations cause neuronal dysfunction, leading to ASD and other neurological disorders.
Positively tested substances could also be promising candidates for clinical studies.
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'CRCHUM
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natural compounds that were analyzed for their ability to suppress motility defects caused by ASD
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Positively tested substances could also be promising candidates for clinical studies.

1-C-103 Structure and expression of the zebrafish ortholog of C9ORF72, with mutations in ALS.
Alexandre Emond'
'ICRCHUM Saint-Luc / Université de Montréal

Amyotrophic lateral sclerosis (ALS) is a debilitating and fatal neurodegenerative disease that affects
motor function. Limited therapeutic treatments exist for the disease that manifests clinically in adults
and is characterized by the selective degeneration of lower and upper motoneurons. Recently, large
GGGGCC repeat expansions were identified in the first intron of chromosome 9 open reading frame 72
(C90RF72), an evolutionarily conserved gene whose function remain mostly unknown, in both familial
and sporadic ALS and frontotemporal dementia cases. Zebrafish (ZF) models of knockdown/knockout
and of transient overexpression of a gene orthologue of C9ORF72 have shown motor deficiency. The ZF
is an excellent model to study neural development and pathology and its characterized cell biology and
genome offer additional advantages for it as a model organism. The optical transparency of ZF embryos
as well as the possibility to employ fluorescent markers in vivo offer additional advantages to this
model. This project aims to elaborate the spatial and temporal profile of expression of each of the three
predicted C9ORF72 transcripts in wild type ZF embryos fixed at varying stages of development. We are
using quantitative PCR with specifics probes targeting each C90RF72 transcript, and in situ hybridization
with C90RF72 specific digoxigenin labeled RNA probes followed by immunohistochemical observations.
Characterizing the natural pattern of expression of C9ORF72 at varying stages of development in ZF shall
assist in elucidating its function in fundamental cell biology.

1-C-104 Probing a Homeostatic Loop Linking the Fragile X Mental Retardation Protein and
Methyl CpG Binding Protein 2
Jason Arsenault’, David Hampson?
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"University of Toronto, %Sick Kids and University of Toronto

Rett Syndrome, caused by a MECP2 gene mutation, and Fragile X Syndrome, caused by a FMR1 gene
mutation, share overlapping autism-related endophenotypes. The mRNA coding for Methyl CpG binding
protein 2 (MeCP2) has been identified as a substrate for the mRNA-binding protein Fragile X Mental
Retardation Protein (FMRP). Here, we describe a homeostatic relationship between these two key
regulators of gene expression. Brain levels of MeCP2 protein were significantly elevated in Fmrl
knockout (KO) mice compared to wild-type mice, and MeCP2 overexpression was normalized after a
single intracerebroventricular injection of an adeno-associated viral vector coding for FMRP (AAV-Syn-
FMRP). AAV-Syn-FMRP also alleviated the hyperactive locomotor phenotype in Fmrl KO mice.
Surprisingly, MeCP2 expression in the cerebral cortex correlated with the severity of the hyperactive
phenotype. Single cell densitometric quantification of MeCP2 showed an inverse correlation with FMRP
expression in the cortex of Fmrl KO mice injected with AAV-Syn-FMRP. This finding was corroborated by
flow cytometry experiments, where high FMRP expressing neurons displayed low MeCP2 levels, and
vice-versa. Finally, MeCP2 KO mice displayed reduced FMRP expression, indicating that MeCP2
contributes to FMRP up-regulation. Together, these findings evoke a FMRP/MeCP2 regulatory
mechanism that functions to balance the level of transcription and translation required for normal
neuronal activity and could shed light on the sexual dimorphism of behaviour. This study was funded by
the CIHR and the FXRFC.

1-C-105 Impact of spinal cord injury on tau pathology

Amy Bouchard', Franck Petry’, Nicolas Josset', Francoise Morin', Yelena Boccacci', Maud Gratuze',
Frédéric Bretzner'!, Emmanuel Planel’

"Université Laval

Tau is an axonal protein that stabilizes microtubules. In disease conditions, tau becomes
hyperphosphorylated and forms aggregates in neurons. Tau pathology is present in various
neurodegenerative diseases called tauopathies, which include Alzheimer's disease (AD) and traumatic
brain injury (TBI). Patients with spinal cord injuries (SCI) have been found to develop long-term cognitive
deficits like those with TBI. However, no study has examined the effects of SCl on tau pathology in the
brain. Therefore, we hypothesized that SCI may induce tau pathology in both the spinal cord and brain,
causing cognitive deficits. Our primary objectives consisted of evaluating the effects of SCl on tau
pathology; understanding tau's mechanisms of hyperphosphorylation following SCI; examining the
consequences of SCl on tau function. Transgenic hTau mice were used (which contain all six human tau
isoforms, have no mouse tau, and develop tau pathology). SCl was induced by a hemi-lesion of the
spinal cord and tau hyperphosphorylation was examined by Western blot analysis. Tau
hyperphosphorylation was found at several epitopes in various brain areas, such as the right and left
motor cortex, when compared to the sham and control groups. This study is the first to show tau
hyperphosphorylation in the brain following SCI. Further studies will be necessary to determine whether
brain tau pathology following SCl is the substrate for cognitive deficits.

1-C -106 Cerebellar Networks are altered in Autism - Examined with Mouse Models
Jacob Ellegood’, Yohan Yee', Mark Henkelman', Peter Tsai?, Jason Lerch’
"The Hospital for Sick Children, 2UT Southwestern

Background - Over the past 7 years, we have established a large cohort of mouse models related to
autism. This allows for investigation of a large autism population in the mouse. The cerebellum has been
frequently found to be different in autism and autism related disorders (see reviews by Tsai, 2016,
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Hampson and Blatt 2015, and D'Mello and Stoodley 2015), so the question we asked was: Can we detect
cerebellar differences across our model autistic population? Methods - The data used in this study was
accumulated from 44 different autism mouse-lines and included greater than 60 genotypes and over
1500 mice. Using a 7.0T MRI to acquire high-resolution anatomical images of the brain and deformation
based morphometry (Lerch et al. 2011); we measured volume differences in individual voxels and
different cerebellar regions across the autism models. Results - The cerebellum as a whole was one of
the most affected regions across the brain (Ellegood et al. 2015), and for this work, was further divided
into 4 different subgroups, the cerebellar cortex, hemispheres, vermis, and deep cerebellar nuclei (DCN).
Out of those regions only the DCN, the outputs of the cerebellum, were significantly smaller in the
autism group (t-value of -4.26). Therefore, we further examined the projections from the DCN using
anatomical covariance to assess the structural connectivity (Evans, 2013). The connectivity was altered
only between the DCN and cortex. This alteration preferentially affects the somatosensory, visual and
association corticies. Further investigation is warranted to determine the

1-C-107 Physical exercise impacts functional connectivity in pediatric brain tumour survivors
Sonya Bells', Elizabeth Cox", Diana Harasym?, Samantha Gauvreau’, Jovanka Skocic!, Cynthia de
Medeiros', Eric Bouffet!, Colleen Dockstader3, Donald Mabbott'

'The Hospital for Sick Children Research Institute, 2McMaster University, 3University of Toronto

Children treated for brain tumours exhibit impaired neural processing due to structural damage.
Exercise induces structural repair mechanisms in both humans and rodents, and improves behavioral
function following injury. It is unknown whether these benefits translate to neural communication
evaluated by magnetoencephalography (MEG). We wish to investigate the functional connectivity
changes related to exercise training in a group of children who were treated with cranial radiation for
brain tumours. Exercise training involved 90-minute sessions of aerobic activity 3 times/week. To
examine changes in neural communication, resting-state and a simple visual-motor reaction-time task
were acquired using MEG (N=28). Within following networks: default, motor, dorsal attention, ventral
attention, visual and cerebellum. data was filtered into delta (2-3Hz), theta (4-7 Hz), alpha (8-12Hz), beta
(13-29Hz), low gamma (30-59Hz) and high gamma (60-100Hz). Phase lag index was compared between
pre- and post-exercise in these networks. Following training, resting state analysis revealed increased
high gamma connectivity in the dorsal attention network (p=0.049) and beta connectivity in the
cerebellum network (p=0.029). Within the task-based analysis there was also a trend towards significant
greater alpha connectivity in the cerebellum network (p=0.071). Overall, results suggest exercise
enhances functional connectivity in dorsal attention and cerebellum networks. Thus, exercise may be an
effective intervention to remediate cognitive deficits in children treated for brain tumours.

1-C-108 Small molecules that activate RET signals independent of GFR?N1 co-receptors offer a
novel therapeutic strategy for Retinitis Pigmentosa

Sean Jmaeff', Yulia Sidorova?, Hayley Lippiatt', Pablo Barcelona’, Hinyu Nedev', Mart Saarma?, Uri
Saragovi'

"McGill University, 2University of Helsinki

The growth factor Glial cell line-Derived Neurotrophic Factor (GDNF) binds to receptors RET and GFRal,
which are expressed throughout the nervous system. As GDNF receptors generate survival signals for
neurons, GDNF has been proposed as a therapeutic to prevent or delay neuronal death in degenerative
diseases, including Parkinson's, ALS, and eye diseases such as glaucoma and retinitis pigmentosa (RP), a
blinding condition caused by a progressive loss of light-sensitive cells in the retina. However, despite
continued efforts, GDNF has been unsuccessful clinically, owing to its poor distribution and instability.

75



Our lab is developing solutions to these issues through small molecules capable of mimicking GDNF pro-
survival function. The newly discovered agents are being tested as therapeutics in mouse models of RP
and other neurodegenerative conditions.

1-C-109 Aberrant ER Stress Response in Mouse Embryonic Fibroblasts Lacking the Sigma-1
Receptor

Nina Ahlskog’, Louis-Alexandre Tasse', Madelyn Abraham?, Prakash Chudalayandi', Johnny Ngsee',
Adrian Wong?, Richard Bergeron?

"University of Ottawa, 2Ottawa Hospital Research Institute

Endoplasmic Reticulum (ER) stress leads to the activation of the unfolded protein response (UPR), which
aims to restore proteostasis. However, if ER stress is not mitigated, the UPR may trigger apoptosis. The
Sigma-1 receptor (o1R) is an ER resident protein thought to be involved in the UPR. Activation of the 61R
affords neuroprotection during ER stress, while 01R "loss-of-function" mutations result in sustained ER
stress and are linked to several neurodegenerative diseases including Amyotrophic Lateral Sclerosis
(ALS). However, little is known about how the 01R modulates the UPR in response to ER stress. To
address this, we performed RT-PCR, Western Blot, and Luciferase experiments on Mouse Embryonic
Fibroblasts (MEFs) isolated from either WT or 61R-/- mice, and induced UPR activation using the ER
stressor Tunicamycin (Tun). In baseline (unstressed) conditions, there was a significant increase in UPR
activity in the 01R-/- MEFs. As expected, WT MEFs exhibited robust activation of the UPR following
induction of ER stress by Tun. However, the response to Tun was significantly attenuated in 61R-/-
MEFs compared with WT and survival during Tun treatment was comparable between the two cell
types. Our data suggests that the 01R modulates the initiation and intensity of the ER stress response.
Sustained ER stress may be a mechanism by which motor neurons degenerate in diseases with c1R
mutations, such as ALS and distal hereditary motor neuropathies. Furthermore, understanding the role
of the 01R in ER stress may lead to novel treatments in other neurodegenerative disorders.

1-C-110 Treatment of AB-Variant GM2 Gangliosidoses Using Adeno-Associated Virus Serotype
9 in a Mouse Model

Meera Vyas', Karlaina Osmon’, Imtiaz Ahmad’, Shalini Kot, Patrick Thompson', Steven Gray?, Jagdeep
Walia'

'Queen's University, 2University of North Carolina

GM2 gangliosidoses are a group of neurodegenerative diseases. GM2 ganglioside is normally degraded
in a cell?s lysosomes through three gene products, HEXA, HEXB, and GM2. A defect in any one gene can
result in a deficiency of Hexosaminidase A (HexA) enzyme activity toward GM2-ganglioside, which then
cannot breakdown. The AB-variant is characterized by a mutation in the GM2A gene that encodes the
GM?2-activator protein, a required co-factor for the breakdown of GM2 gangliosides by the HexA
protein. An effective viral vector known as Adeno-associated virus serotype 9 (AAV9) has previously
been successful in pre-clinically treating the two other forms of GM2 gangliosidosis. The aim of this
study is to give a one-time treatment of AAV9.GM2A viral vector therapy at a dose of 1 x 10714 vector
genomes per kilogram. Treatments were given intravenously to neonatal and adult mice. These mice
undergo monthly behavioural testing, as well as biochemical and molecular analysis, performed at 20
and 60-week end-points. We hypothesize that an optimized AAV9.GM2A treatment can correct the gene
deficiency and phenotype of the AB-variant in mice. Preliminary behavioural data show no statistical
significance, which is expected since the phenotypic characteristics in the GM2A deficient mouse model
develop after 20 weeks. Preliminary biochemical data for the short-term cohort showed a decrease in
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GM?2 gangliosides, however not significant, of the treated mice when compared to vehicle treated. This
research will provide a step forward towards our goal of human clinical gene therapy trials.

1-C-111 Polygenic markers of resilience; a genome-wide approach
Shantala Hari Dass’, Xin Yao', Lawrence Chen', Marie Forest', Celia Greenwood’, Michael Meaney!
'McGill University

Exposure to stressful events can cause differing sequelae depending on the level of stress resilience of
each person. Here we studied resilience in the context of the development of substance dependency
upon exposure to environmental insults. Data from the SAGE repository was split into testing and
training subsets(n=1646 each). Subjects who were exposed to environmental insults were classified as
resilient if they did not have a dependency and vice versa. We performed a genome-wide association
study (GWAS) of resilience on the training subset(total number of SNPS:4599668). 59 SNPs passed a
suggestive threshold (p<le-5). The smallest P-value for our study was observed with a marker on
chromosome 3, rs709465 (p=8.1e-7,0R=-0.3). To identify novel associated genes, we ran a gene-based
analysis using vegas on the unfiltered outcome of the GWAS. The top hit was DLEU1 (p=9.9e-7). We
devised a polygenic propensity score (PPS) to facilitate the comprehensive quantification of the genetic
propensity for resilience. A logistic regression modelled that, in the independent testing subset, the PPS
was sufficient to predict resilience, (p<2e-16, pseudo R%= 0.57). Based on the receiver operator curve
analysis we calculated that the AUC was 0.94 (accuracy = 0.89). Together these show that our model can
recapitulate(and quantify) the genetic underpinnings of resilience. This is one of the first GWAS to study
the genetic architecture of environmental responsivity. Our proposed polygenic score of resilience has
deep rooted clinical implications for drug prescription and intervention efforts.

1-C-112 Characterizations of vestibular and optokinetic reflexes in a mouse model of
spinocerebellar ataxia type 6

Hui Ho Vanessa Chang', Sriram Jayabal', Alanna Watt', Kathleen Cullen’

'McGill University

Spinocerebellar Ataxia Type 6 (SCA6) is a mid-life onset neurodegenerative disease that affects motor
coordination. This autosomal dominant disease is caused by the expansion of a CAG repeat tract in a
CACNA1A gene that encodes the alA subunit of the P/Q type voltage-gated Ca2+ channel. A hyper-
expanded polyglutamine (84Q) mouse model of SCA6 (SCA6 84Q/84Q), is characterized by impaired
locomotive function. Using both in vitro and in vivo recordings, we have recently shown that the firing
precision of cerebellar Purkinje cells in lobule 3 is significantly reduced in 7-month-old SCA6 84Q/84Q
mice (Jayabal et al., 2016). A recent study has further demonstrated an impairment in eyeblink
conditioning in a different, Purkinje-cell specific SCA6 mouse model, likely due to alteration in the
cerebellar circuitry (Mark et al., 2015). Accordingly, we hypothesized that SCA6 84Q/84Q mice would
likely show deficits in other cerebellar-dependent behaviors. To test this hypothesis, we characterized
their vestibular-ocular reflex (VOR) and optokinetic reflex (OKR) by quantifying their eye movements.
Our preliminary data shows that SCA6 mice displayed an approximately 20% reduction of both the VOR
and OKR gain without a change in phase compared to litter-matched control WT mice. This result is
consistent with altered neuronal responses processing within the floccular lobe of SCA6 84Q/84Q mice,
suggesting the impairment of this region of the vestibular cerebellum that is known to play a vital role in
the calibration of the VOR pathway as well as generation of the optokinetic responses.

1-C-113 Microglia-mediated effects of inflammation on visual system development in the
zebrafish
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Cynthia Solek', Nasr A. Farooqi', Niklas Brake', Edward Ruthazer"
'Monteal Neurological Institute, McGill University

Neuroinflammation initiated by maternal infection during fetal development has been strongly
implicated in the etiology of neurodevelopmental disorders, including epilepsy and schizophrenia.
Preliminary results from our lab show that treatment of zebrafish larvae with bacterial
lipopolysaccharide (LPS) to mimic infection causes arborization defects in retinal ganglion cell axons in
vivo. Morpholino oligonucleotide knockdown of the PU.1 transcription factor to prevent differentiation
of myeloid cells, including microglia, abrogates the effects of LPS, indicating a central role for microglia
in this process. The pro-inflammatory cytokine IL-1p is both necessary and sufficient for the effects of
LPS treatment. We have used Tg(Elav3:H2B-GCaMP6s) transgenic fish, in which the calcium indicator
GCaMPé6s is expressed pan-neuronally and targeted to the nuclei, to characterize neuronal responses to
visual stimuli in the optic tectum of developing zebrafish larvae, with or without LPS exposure. Using
resonance scanning and piezoelectric focusing, we performed high-speed in vivo 2-photon microscopy
to image the calcium responses of hundreds of tectal neurons to visual stimuli and to measure the effect
of LPS treatment on circuit activity. Understanding the mechanisms by which inflammation causes
structural-functional dysregulation of developing neuronal circuits may provide insights to help mitigate
or prevent neurodevelopmental and neuroinflammatory disorders. Funded by Molson
Neuroengineering Fellowship (CMS), CIHR Vanier Award (NAIF), FRQS Research Chair (ESR).

1-C-114 NLRs as an endogenous inhibitor of inflammation in multiple sclerosis
Marjan Gharagozloo', Shaimaa Mahmoud', Kenzo Yamamoto', Katya Gris', Camille Simard', Denis Gris’
"University of Sherbrooke

Objective Multiple sclerosis (MS) is an autoimmune disease of the central nervous system that affects
young people between the ages of 25-40. Inhibitors of immune response are the key targets for
therapeutic intervention in MS. Previously, we reported protective roles of anti-inflammatory NLRs,
NIrp12 and Nlirx1, in the progression of experimental autoimmune encephalomyelitis (EAE). Here, we
report the inhibitory role of Nlrx1 in predisposition to MS using a novel spontaneous (spEAE) and the
classical MOG-induced EAE models. Methods To develop the spEAE, we generated myelin-specific TCR
transgenic 2D2+NIrx1-/- double transgenic mice. The disease progression was recorded and analyzed
using a novel state-of-the-art behavioral system as well as clinical scores. We quantified the markers of
inflammation in the spinal cords of spEAE mice using ELISA and immunofluorescence. T cell activation
was evaluated using flow cytometry. Results Nirx1-/- 2D2+ mice developed spEAE in 7-8 weeks of age,
which resulted in complete paralysis of the hind limbs. There were significant increases in the expression
of pro-inflammatory cytokines (TNFa and IL-1B), Ibal, and GFAP in the spinal cords of spEAE mice
compared to littermate controls. Moreover, there was a significant increase in the percentage of CD4+
IL-9+ T cells in spleens of spEAE mice compared to WT controls. Conclusion This study demonstrates the
protective role of NIrx1 in MS. The spontaneous nature of EAE in double transgenic mice suggests that
NIrx1 suppresses tissue inflammation that is crucial for the development of MS.

1-C-115 High-throughput, in vivo drug screen identifies small molecules to rescue progranulin
deficiency

James Julian Doyle’, Claudia Maios?, Andrew Bateman3, Hugh Bennett3, Alex Parker?

'RI-MUHC and CRCHUM, >CRCHUM, 3RI-MUHC

Progranulin (PGRN) is a widely-studied neurotrophic factor for its ability to reverse toxicity induced by
amyloid B, TDP-43, and Huntingtin, and is an attractive therapeutic target for its role as a neuronal
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survival factor. Mutations in the encoding gene result in either frontotemporal dementia (FTD) or
neuronal ceroid lipofuscinosis (NCL). Despite the important role of this protein in the maintenance of
neuronal health, there are no approved therapeutics capable of modulating the downstream molecular
action of PGRN. Since performing large-scale chemical screens in vivo are costly and unfeasible in
rodents, small model organisms are an attractive approach to address this issue. Caenorhabditis elegans
is a nematode widely used for neuronal studies, and has been used to model human neurodegenerative
disorders. Given its high homology with human genes, many genes are conserved, including PGRN with
its ortholog PGRN-1. Initial characterization of C. elegans mutant worms null for pgrn-1 indicate they
have motility defects leading to paralysis, so we used these phenotypes to carry out a high-throughput,
whole-organism chemical screen. We screened ~4000 approved compounds for their ability to rescue
pgrn-1(-)-induced phenotypes, and have translated our compounds into a zebrafish model of PGRN
deficiency. We are currently validating our hits in a neuronal cell culture model. Given the multi-faceted
role of PGRN, the successful hits from this screen will have potential applications outside the FTD and
NCL fields.

1-C-116 MOTONEURON-SPECIFIC SILENCING OF THE SMIN1 GENE IN ZEBRAFISH REPRODUCES
HALLMARKS OF SPINAL MUSCULAR ATROPHY

Priyanka Jamadagni®, Jean Giacomotto?, Alexandra Lissouba3, Kessen Patten'

INRS-Institut Armand Frappier, 2University of Queensland, 3CRCHUM and Departement de
Neurosciences, Universite de Montreal

Spinal muscular atrophy (SMA) is an autosomal recessive motor neuron disorder caused by homozygous
deletion or mutation of the SMN1 gene. It is the most common genetic causes of infant death and is
characterized by characterized by lower motor neuron death leading to muscle weakness and atrophy.
SMNL1 is ubiquitously expressed, however, it is currently unclear how reduced SMN1 levels cause
specific loss of motor neurons. Using a stable miR-mediated knockdown technology in zebrafish, we
developed a system allowing transgenic spatio-temporal control of the smn1 gene. Motoneuron-specific
silencing of smn1 is sufficient to reproduce SMA hallmarks, including abnormal motor neuron
development, poor motor function and premature death. Interestingly, smn1 knockdown in motor
neurons also induced severe late-onset phenotypes including poor motility, scoliosis-like body
deformities, weight loss and muscle atrophy. The morphology of the neuromuscular junctions in these
fish are currently being evaluated. Taken together, we have developed a new transgenic system allowing
tissue-specific control of the smn1 expression in zebrafish. We found that smn1 silencing in motor
neurons alone is enough to reproduce SMA hallmarks in zebrafish. Using this new model, we will now be
able to further our understanding of SMA pathogenesis and more importantly identify therapeutic
compounds through phenotypic screening.

1-C-117 Role of serotonin transporter gene in insomnia
Maryam El Gewely', Mélanie Welman', Julien Beaudry', Simon Warby’
"Université de Montréal

Insomnia is the most prevalent sleep disorder, affecting 4.5 million Canadians. Studies showed that
insomnia is heritable yet little is known about contributing genetic factors. Insomnia is highly comorbid,
especially to depression and anxiety. Similar pathophysiology between the three disorders is
emphasized by the use of common pharmaceutical treatments targeting serotonergic pathway. Studies
that aimed to identify genetic risk factors of insomnia have two major limitations: the use of small
samples and the variability in measuring insomnia. Hence our objective is to follow a candidate gene
approach to identify serotonin genetic factors of insomnia that have previously been associated with
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depression and anxiety disorders. We hypothesize that severe cases of insomnia will be more strongly
associated with genetic variation related to anxiety and depression compared to those who have mild
insomnia. The cohort is composed of 675 insomnia patients diagnosed with primary insomnia and was
advised pharmaceutical or psychotherapeutic treatments. The sample is stratified based on insomnia
severity as reported by the insomnia severity index or by medical notes.

1-C-118 Diabetes Impairs the Microglial Response to Cerebral Microbleeds
Stephanie Taylor!, Emily White', Craig Brown'
"University of Victoria

Diabetes is associated with cerebrovascular pathology such as microbleeds, stroke and impairments in
cognitive function. The presence and burden of microbleeds in the brain has been strongly linked with
cognitive decline and increased risk of dementia. Microglia, the resident immune cells of the CNS, are
thought to play an important role in vascular repair since inhibiting these responses can exacerbate
injury. Here, we hypothesized that diabetes, especially if not well controlled with insulin, will impair
microglia responses to cerebral micro-bleeds and repair of damaged vessels. Using in vivo two-photon
imaging, we show that chronic hyperglycemia in the streptozotocin model of type one diabetes leads to
decreased microglial process accumulation around the site of microvascular injury without altering the
general motility of these processes. Reduced microglial process accumulation around the microbleed
was associated with increased permeability of fluorescent dyes from the damaged vessel 30 minutes
after induction of the bleed. Importantly, this abnormal microglial response and vascular permeability
could be partially prevented with tight control of blood glucose levels with insulin. Current experiments
are underway to determine if suppressing inflammation in diabetic mice can restore normal microglial
reactivity to cerebral microbleed. These results demonstrate that chronic hyperglycemia disrupts
microglial based repair of damaged microvessels, which may help explain why diabetes is associated
with greater a risk of cerebrovascular dysfunction and cognitive decline.

1-C-119 Mapping and manipulating the fate of obstructed microvessels
Craig Brown', Patrick Reeson'
"University of Victoria

Cerebral microvessels are prone to spontaneous obstructions which could have a major impact on
cerebral circulation and brain function. However, what ultimately happens to these microvessels is
unknown. Here, we used 2 photon imaging in Tie2-endothelial GFP mice to track the cerebral
microvascular response to either natural obstructions or those artificially induced with 4 um fluorescent
microspheres. In healthy mice, most occlusions were resolved in 12 hrs, yet some were persistent,
lasting for days. Those with prolonged occlusions either eventually recanalized or were pruned in a
retraction reminiscent of reverse-angiogenesis. Of note, vessels never sprouted new branches to
compensate for the obstruction or loss of a vessel. A small portion of vessels also recanalized by
expelling the emboli through the vascular wall, something previously found only in larger vessels
(Angiophagy). Surprisingly many vessels that cleared an obstruction and restored flow, still underwent
retraction at a later time point, implying that recanalization does not ensure the long-term survival of a
microvessel. Functionally, vessel pruning invariably increased blood flow/flux in adjacent microvessels.
Using parallel strategies of pharmacological inhibition or inducible genetic knock down, we found VEGF-
R2 signalling was a critical component of recanalization. These results provide new understanding of
how microvascular obstructions, which regularly occur in the brain, could lead to progressive changes in
the architecture and function of cerebrovascular networks.

80



1-C-120 Perampenel, an alpha-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid (AMPA)
receptor antagonist inhibits glutamate cytotoxicity and reverses symptoms in a rat model of Status
Epilepticus.

Hanan Mohammad?', Zelan Wei', Sathiya Sekar', Changiz Taghibiglou', Moien Afshari Farzad’
"University of Saskatchewan

Background: Status epilepticus (SE), a prolonged self-sustaining seizure is associated with high mortality
and morbidity. Persistent activation of lonotropic glutamate receptors contributes to seizure sustenance
and neuronal cell death. This study assessed the efficacy of perampanel, an AMPA receptor antagonist,
both in vitro and in vivo model of SE. Methods: Primary hippocampal cultures were prepared from E18
Sprague Dawley rats. Excitotoxicity was induced and the degree of neuronal cell death was determined
by measurement of reduction product of 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium (MTT),
production level of Lactate Dehydrogenase enzyme (LDH), and the number of condensed nucleus using
Hoechst staining. Using western blot and ELISA techniques, caspase-3 dependent apoptotic pathway
was confirmed. The efficacy of Perampanel in a pilocarpine SE rat model was assessed. Spatial memory
was tested using Y maze test. Hippocampal cell death was assessed by Fluoro-jade C staining. Results:
Pretreatment with Perampanel reversed cell death in in-vitro experimental conditions. Compared to
controls, SE rats showed deficit in performing Y maze, consistence with increased hippocampal cell
death.Perampanel treatment terminated the seizure (based on EEG recording and behaviors related to
epilepsy), and partially reversed these cognitive abnormalities and neurodegeneration in hippocampus.
Conclusion: As effective intervention to terminate seizure is important to reduce the mortality of SE, our
study provided the evidence that Perampanel could be an optional treatment in SE.

1-C-121 Hyperthermia induces tau dephosphorylation in vitro and in vivo
Isabelle GUISLE", Maud Gratuze', Frangoise Morin', Franck Petry’, Emmanuel Planel’
'CRCHU de Québec

Tau is an axonal protein whose main function is to associate with microtubules and stabilize the
cytoskeleton. This function is regulated in part by phosphorylation. In pathological conditions, as in
Alzheimer's disease (AD), tau becomes hyperphosphorylated and aggregates in neurons. To date, causes
of tau disease during aging and AD are still unknown, but deregulation of thermogenesis may be one of
the factors. Indeed, the elderly often have impaired thermoregulation and a body temperature
somewhat lower than normal. In mice, we have previously demonstrated that even a small decrease in
body temperature causes a significant hyperphosphorylation of the tau protein. Although the effects of
hypothermia on the phosphorylation of tau are well documented, little is known about the effects of
hyperthermia on tau. Our hypothesis is that hyperthermia may, contrary to hypothermia, cause a
decrease in the phosphorylation of tau. To test this hypothesis, we used cell lines exposed at different
temperatures ranging from 37 to 42 degrees celcius. We also exposed normal mice and mice models of
tau pathology to a higher temperature. Our preliminary results demonstrate that hyperthermia causes
rapid dephosphorylation of Tau protein both in vitro and in vivo. These results are very promising since
this is the first time that tau protein can be dephosphorylated so extensively. These data could be a new
avenue for the treatment of certain tau pathologies including Alzheimer's disease.

1-C-122 Plasmatic variations of Klotho, apolipoproteins J and D levels and the antioxidant
capacity are correlated with cognitive decline in patients with Alzheimer’s disease and mild cognitive
impairment

Morgane Perrotte', Aurélie Le Page?, Pamela Camponova?, Tamas Fulop?, Eric Rassart?, Charles
Ramassamy’
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INRS institut Armand-frappier, 2Université de Sherbrooke, 3Université du Québec a Montréal

Oxidative stress plays an early role in Alzheimer’s disease (AD). Oxidative damages were found to be
elevated in the brain from mild cognitive impairment (MCI) and in AD patients. Some oxidative markers
were also raised in plasma. However, their association with the progression of the cognitive decline
remains to be determined. Objectives: To establish a specific pattern of redox biomarkers in plasma
from MCI and AD patients and its correlation with two cognitive clinical tests. Methods: In plasma from
patients with MCl and AD at different stages and from age-matched controls, we have measured the
antioxidant capacity by electrochemical detection, Klotho by ELISA, protein carbonyls, apolipoprotein D
and J (ApoD and J) by Western Blot. Results: An early decrease of the antioxidant capacity is observed
from the MCl stage while Klotho and Apol levels increased from MCI group. Protein carbonyl levels were
progressively increased from mild AD patients. Interestingly, the antioxidant capacity is correlated with
both clinical scores MoCa and MMSE tests. Additionally, the protein carbonyls levels are correlated with
the MoCA scores only. Conclusions: Our results indicate that the antioxidant capacity decreases with the
progression of AD while oxidative damages increase in plasma. Interestingly, these peripheral oxidative
markers are correlated with cognitive decline. Thus, peripheral specific oxidative pattern has a potential
as blood-based biomarkers for MCl, AD and its progression. Supports: Chaire Louise & André Charron
pour la maladie d’Alzheimer, Fondation INRS-IAF, INAF.

1-C-123 Braak neurofibrillary tangle staging prediction in Alzheimer's disease using in vivo MRI
metrics

Caroline Dallaire-Théroux’, Olivier Potvin?, Louis Dieumegarde?, Simon Duchesne'

UInstitut Universitaire en Santé Mentale de Québec / Université Laval Faculty of Medicine, Znstitut
Universitaire en Santé Mentale de Québec

Objective: To predict neurofibrillary degeneration associated with Alzheimer's disease (AD) from MRI
measurements. Method: Participants were selected from three databases (ADNI, NACC, RUSH) providing
MRI and pathological data. After quality control, 194 subjects were retained. Surfaces, thicknesses and
volumes from bilateral structures were segmented from last MRI before death using FreeSurfer and
transformed to normed metrics adjusted for sex, age, intracranial volume, manufacturer and magnetic
field. Nonparametric analyses were performed to provide a predictive model of neurofibrillary staging as
assessed by Braak score. Results: Amongst all 234 MR variables, 16 measures from temporal structures
(amygdala, hippocampus, inferior lateral ventricle, inferior temporal, entorhinal, perirhinal, fusiform and
parahippocampal cortices) and one occipital structure (lateral occipital cortex) were significantly
correlated with Braak stage (p=.005 significance threshold). We used these variables to build a
predictive model using backward stepwise ordinal regression and 10-fold cross-validation. The best
model included age at death and the normed scores of the left lateral occipital surface, and the left
inferior lateral ventricle, right fusiform gyrus and right entorhinal cortex volumes, with an accuracy of
57.7% for the prediction of transentorhinal (I-11), limbic (l1I-1V) and isocortical (V-VI) stages. Conclusion:
Regional atrophy reflects underlying neurofibrillary degeneration. MRI metrics may therefore be an
avenue for prediction of AD pathological staging in the living brain.

1-C-124 Sensory Filtering and Social Behaviour in a Prenatal Immune Activation Model of
Autism Spectrum Disorder

Faraj Haddad', Lu Lu’, Cleusa De Oliveira', Susanne Schmid'

"University of Western Ontario
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Altered brain development is associated with neuropsychiatric disorders like Autism Spectrum Disorder
(ASD) and schizophrenia. Epidemiological studies show that maternal infection during pregnancy
increases the offspring's risk of developing these disorders, pointing towards maternal infection and the
maternal immune response as causes of abnormal neurodevelopment. To model pathogen-free
maternal immune activation, the viral marker Polyinosinic:polycytidylic acid (Poly I:C) is used to elicit an
immune reaction. When injected in pregnant rodents, it has previously been shown to produce offspring
with structural and behavioral changes relevant to ASD and schizophrenia. We investigated the effect of
poly I:C-induced immune activation during mid-gestation in rats (Gestation Day 14) on two ASD
domains, sensory filtering and social behavior. In adolescent rats, we found that GD-14 immune
activation impaired visual but not auditory prepulse inhibition (PPI) of the acoustic startle response. In
contrast, short and long-term habituation of startle were unaffected. In a social behavior test quantified
by voluntary interaction time with a familiar rat compared with either an empty chamber (sociability) or
an age-matched stranger (social novelty), adolescent GD-14 poly I:C offspring showed decreased
sociability but normal social novelty. Visual sensory filtering and sociability impairments are relevant to
ASD phenotypes and future studies will attempt to delineate how they change in adulthood and
whether they correlate with anatomical and molecular changes.

1-C-125 Assessing the progression of early Alzheimer Disease (AD) and the role of
intraneuronal amyloid beta and oxidative stress

Morgan Foret', Sonia Do Carmo’, Lana Greene', Gonzalo Cosa', A Claudio Cuello’

"McGill University

Background: Alzheimer disease (AD) remains to be the leading cause of dementia and there is a minimal
understanding of the earliest, pre-symptomatic stages of AD. Since these stages are elusive, it is
impossible to study them comprehensively in humans. Transgenic animal models provide the
opportunity to elucidate these early, 'silent' stages which can signal suitable, early, therapeutic
windows. Rationale: This project aims to understand the earliest, disease initiating molecular events of
AD and the specific roles of intraneuronal amyloid beta and oxidative stress during this process. We
hypothesize that intraneuronal amyloid beta accumulation initiates a pathological cascade, leading to
oxidative stress that culminates in the classical AD pathology. Oxidative stress has been observed in late
stages of AD but the role it plays in pre-symptomatic stages remains unknown. Approach: The McGill-R-
Thy1-APP transgenic (Tg) rat model of AD (Cuello lab) will allow for studying the earliest stages of AD
that are impossible at present to comprehensively study in humans. To address our aim, we have been
developing methodologies for assessing oxidative stress in the Tg rat model by using novel fluorescent
probes (Cosa lab) that specifically detect lipid peroxidation. Our preliminary results in isolated
mitochondria, and acute hippocampal slices suggests that these approaches should provide insight into
how intraneuronal amyloid beta and lipid peroxidation participates in the initiation of the AD pathology.

1-C-126 Hyperactive CDKS5 Inhibitory Peptides - TP5 and Peptide A - Display Neuroprotective
and Restorative Roles in the 6-OHDA Lesioned Model of Parkinson?s Disease

Ashley Bernardo', Karen Yuen?, Harish Pant®, Patrick Gunning?, Ram Mishra’

'McMaster University, 2University of Toronto, 3NIH

Cyclin-dependent kinase 5 (CDKS5) is a multifunctional enzyme involved in many neuronal development,
maturation and survival functions. CDK5 activity is tightly regulated by its association with neuronal
proteins p35 and p39. Upon neuronal insults, increased intracellular calcium activates calpain. This
enzyme cleaves p35 to p25, which has a higher affinity for CDK5. Dysregulated CDK5 (CDK5/p25) then
becomes hyperactivated and toxic to the cell. Thus, CDK5 hyperactivity initiates apoptotic cascades
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leading to significant dopaminergic neuron loss, and has a destructive role in neurodegenerative
disorders, such as PD. This study investigates the selective inhibition of CDK5/p25 by two novel peptides
and their potential therapeutic role in PD. The first is TP5, a 24-amino acid peptide derived from
p25/p35, and second is Peptide A, an 8-amino acid peptide derived from TP5. Neuroprotective and
restorative effects of TP5 and Peptide A were tested using amphetamine-induced rotations (AIR) and
footprint analysis (FP) in the unilateral 6-hydroxydopamine (6-OHDA) lesion model of PD. Results
showed TP5 and Peptide A significantly attenuated AIR in lesioned rats, indicative of a neuroprotective
role. FP measures gait impairments and exhibited significantly increased stride lengths in TP5 treated
rats compared to controls, implying restorative effects of TP5. The neuroprotective and restorative
results found using these peptides supports selective inhibition of CDK5/p25 and provides a framework
for the development of novel therapeutics for the treatment of PD. Supported by NSERC, Canada.

1-C-127 Blocking Alzheimer's-associated phosphorylation at AT8, AT8/AT100 or S422 sites on
tau does not affect tau-induced BDNF down-regulation in vitro

Crystal Mahadeo’, Yilong Dong’, Elyse Rosa', Savannah Kilpatrick!, Cheolju Park’, Lars Ittner?, Margaret
Fahnestock'

"McMaster University, 2University of New South Wales

Tau protein is abnormally hyperphosphorylated in the Alzheimer's disease (AD) brain, leading to the
formation of toxic, soluble aggregates. Toxic tau reduces brain-derived neurotrophic factor (BDNF), a
protein that is critical for neuronal function, plasticity and learning and memory. Hyperphosphorylation
at certain sites on tau and down-regulation of BDNF are early events in AD pathology. Identifying which
of these tau phosphosites are involved in BDNF down-regulation is the focus of this work. We
hypothesize that, by inhibiting tau phosphorylation at key sites implicated in AD, we will block tau-
induced BDNF down-regulation. We have stably transfected human neuroblastoma SH-SY5Y cells with
the plasmid coding for wild-type human 4-repeat tau (htau40) and with htau40 carrying mutations of
the phospho-epitopes AT8 (5202A/T205A), AT8/AT100 (S202A/T205A & T212A/S214A) and S422A.
These mutations prevent phosphorylation at these epitopes, and at the S422A site blocks subsequent
tau aggregation and truncation. Cells were differentiated and BDNF was quantified using real-time qRT-
PCR and Western blotting. BDNF levels were down-regulated in SH-SY5Y cells stably transfected with tau
mutated at all sites mentioned above. Therefore, BDNF down-regulation may not involve
phosphorylation at these sites. Alternatively, BDNF down-regulation may depend on the
phosphorylation and interplay of multiple tau sites, or tau over-expression alone, regardless of its
phosphosphorylation state, may down-regulate BDNF. Further experiments will be carried out to
investigate these possibilities.

1-C-128 Optimizing stimulation parameters and treatment fields for Intratumoral Modulation
Therapy

Andrew Deweyert', Matthew Hebb', Susanne Schmid’, Andrea Di Sebastiano', Eugene Wong', Hu Xu'
"University of Western Ontario

Introduction: The introduction of electrotherapy presents a pivotal advance in the treatment of the
aggressive brain cancer, glioblastoma (GBM). Our group has been pioneering a novel electrotherapy
termed Intratumoral Modulation Therapy (IMT), which delivers non-ablative current directly within GBM
tumors. The goal of this study was to characterize the anti-tumor impact and predicted treatment fields
using range of IMT parameters. Methods: Patient-derived GBM cells were treated with IMT using
various stimulation frequencies, amplitudes and waveforms expected to be non-injurious to the normal
brain. Cell viability was assessed via activated caspase-3 labeling, MTT spectrophotometry and flow
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cytometry detection of cell death and apoptotic markers. Computer modelling using COMSOL was
performed to predict spatial distribution of electric field strengths. Results: Tumor-selective, caspase-
dependent apoptosis, with >30% reduction in GBM viability was consistently measured with MTT and
flow cytometry in all permutations of IMT tested compared to sham conditions. Computer modelling
corroborated with the level of tumor reduction observed and revealed specific technical limitations of
the present electrode constructs. Conclusion: This proof-of-concept study demonstrates the potential of
IMT as a putative new electrotherapy in the treatment of GBM. Advances in field prediction mapping
will guide design of improved IMT hardware and stimulation parameters to optimize anti-GBM efficacy
in preclinical models and, with success, clinical applications of IMT.

1-C-130 Impaired hypothalamic insulin signaling and peripheral metabolic dysregulation in AD
animal models

Rafaella Araujo Goncalves da Silva', Natalia de Menezes Lyra e Silva?, Juliana Andrade Peny?, Ricardo A S
Lima Filho?, Julia R Clarke3, Douglas P Munoz?, Sergio T. Ferreira?, Paul Fraser®, Fernanda De Felice®
"Tanz Centre for Research in Neurodegenerative diseases, University of Toronto and Federal AND Federa,
2Federal University of Rio de Janeiro, Institute of Medical Biochemistry Leopoldo de Meis, 3Federal
University of Rio de Janeiro, School of Pharmacy, “C

Clinical and epidemiological data shows that Alzheimer’s Disease (AD) is related to diabetes. AD patients
have a higher risk of developing T2D and/or impaired glucose metabolism. Amyloid Beta Oligomers
(ABOs), toxins that build up in AD patients brains, are known to induce ER stress and impair insulin
signaling in the hippocampus of mice. In the current study we aim to investigate whether ABOs can also
impact the hypothalamus, a region key for metabolic control, and trigger peripheral metabolic
deregulation. WT mice and macaques intracerebroventricular (icv) injected with ABOs were evaluated.
We further used transgenic mice models of AD (APPPS1 and CRNDS) in this study. Glucose Tolerance
Test (GTT) and Insulin Tolerance Test (ITT) were performed to access glucose homeostasis. Plasma
insulin was measured by Elisa. Proteins related to insulin pathway were quantified by Western Blotting
and markers of inflammation (IBA-1 and GFAP) were analyzed by Immunohistochemistry. Our results
show that ABOs trigger hypothalamic inflammation and impaired insulin signaling leading to glucose
intolerance and insulin resistance. In the transgenic mice models we identified glucose intolerance, but
not insulin resistance. These results provide evidences of hypothalamic dysfunction in AD models and
suggest impaired hypothalamic insulin signaling as a novel shared molecular mechanism between AD
and T2D.

1-C-131 Early Parkinson Disease Progression: The Role of Intrinsic Brain Networks
Yvonne Yau', Yashar Zeighami', Travis Baker?, Kevin Larcher', Louis Collins', Alain Dagher’
'Montreal Neurological Institute, 2Rutgers University

The network spread hypothesis postulates that neurodegeneration results from toxic aggregates of
misfolded proteins that propagate along brain networks. Using baseline and one-year follow-up MRI
from the large longitudinal dataset, we test if disease progression at baseline is best explained by spread
along the brain's connectome from a subcortical "disease reservoir" measured at a one-year follow-up.
Local cortical thickness was measured from T1-weighted 3T MRI scans of de novo Parkinson's Disease
(PD) (n=105) and healthy controls (n=57). Cortical thickness changes were calculated by subtracting the
values at one-year follow-up from baseline. Differences in change between PD and controls were
analyzed. Disease exposure at each of the 463 cortical node (i) was defined as the functional or
structural connectivity between that cortical node (i) and a subcortical area (j) multiplied by the atrophy
of the subcortical area (j) calculated with deformation based morphometry at baseline. Using a resting
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state fMRI-derived connectome, significant correlation was observed between whole-brain regional
cortical thinning and disease exposure. Using a diffusion-weighted MRI structural connectome, cortical
thinning and disease exposure were not significant at the whole-brain level but were significantly
correlated within each hemisphere independently. Conclusions: Cortical changes in PD occur
considerably earlier than previously reported. The pattern of cortical thinning is consistent with
spreading from a subcortical disease reservoir to cortical regions via intrinsic brain networks.

1-C-132 Glutamine synthetase in endothelial cells of the blood-brain barrier: protecting the
brain in hepatic encephalopathy?

Mariana Oliveira', Mélanie Tremblay’, Christopher Rose'

TerCHUM

Introduction: Hepatic encephalopathy (HE) is a neuropsychiatric disorder which develops as a major
complication of liver disease. Hyperammonemia is believed to play a major role in the pathogenesis of
HE as ammonia easily crosses the blood brain barrier (BBB) causing toxicity. Glutamine synthetase (GS),
an enzyme which removes ammonia, plays an important compensatory role in liver disease and has
been found in muscle and brain (astrocytes). However, its expression in endothelial cells (EC) of the BBB
has never been explored. Methods: GS protein and activity was assessed in 1) rat brain microvascular EC
(+/- ammonia and conditioned media from chronic liver disease (CLD)) and 2) isolated cerebral
microvessels (CMV) from naive rats. Results: GS was co-localized with EC in brain of naive rats. GS
protein was detected in CMV, similar to that of brain but activity was less (p<0.05). In vitro, EC expressed
GS protein and activity, but lower than brain (p<0.05). EC exposed to ammonia resulted in increased GS
activity (p<0.05). However, ECs exposed to plasma from CLD rats had lower GS activity and protein
compared to controls (p<0.05). Conclusion: We demonstrate for the first time that GS is present in EC
and that GS activity is stimulated by ammonia but reduced conditioned plasma from CLD rats. This
suggests other factors such as oxidative stress (present in CLD) could lead to GS inhibition. We speculate
that a downregulation of GS in the BBB allows for a faster entry of ammonia into the brain and that
upregulating GS in EC of the BBB could become a new therapeutic target for HE.

1-C-133 The Role of Stress-Inducible protein 1 (STI1) in cellular resilience and Alzheimer's
disease

Rachel Lackie', Jose Marques-Lopes', Valeriy Ostapchenko’, Flavio Beraldo', Jue Fan', Vilma Martins?,
Vania Prado’, Marco Prado’

"Western University, ?International Research Center, A. C. Camargo Cancer Center and National Institute
for Translational

Stress-inducible protein 1 (STI1) is a cochaperone for Hsp70/Hsp90 chaperone machinery and signals via
cellular Prion protein (PrPC). Deletion of STI1 in mice is lethal and STI1 haplo-sufficient neurons are less
resistant to insult by oxidative stress and B-amyloid oligomers (ABO). ABO, a major toxin in Alzheimer's
disease (AD), bind to PrPC causing neuronal toxicity, which can be attenuated with extracellular STI1
treatment, or overexpression of STI1. We generated several mouse lines targeting STI1, including an
overexpressing mouse line (TgA) and a line with hypomorphic alleles (dTPR1), lacking exons 1 and 2. We
crossed these lines with the 5XFAD (FAD) mouse model of familial AD, overexpressing mutant Amyloid
precursor protein. We used biochemical and cell biology assays to characterize these lines and
investigated hippocampal amyloidosis and neurodegeneration with immunostaining. Contrary to our
original hypothesis, TgAFAD mice presented faster and increased amyloidosis. Immunostaining results
suggest accumulation of extracellular STI1 around plaques of TSAFAD mice. dTPR1 mice have 75% less
mutated STI1 protein and show significant reduction in levels of several STI1-Hsp90 clients, including
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tau, but increased cleaved TDP-43 levels. Our preliminary results indicate a complex role for STI1 in
cellular resilience and reveals a novel role for Hsp90/STI1 chaperone machinery in amyloidosis. The
mouse lines we generated will be critical to understand physiological and pathological roles of the
Hsp70/Hsp90 chaperone machinery in several models of protein misfolding disease.

1-C-134 Expression of Cerebral Dopaminergic Neurotrophic Factor in Human Patients with
Stroke and Dementia

Hetshree Joshi', Simona Gabriele!, Ram Mishra’

'"McMaster University

Cerebral dopamine neurotrophic factor (CDNF) is a protein which plays a critical role in protecting and
repairing dopaminergic neurons. CDNF has been shown to have neuroprotective effects in many cellular
and animal models. Despite extensive research, the ways in which the pathophysiology of neurological
disorders affect the endogenous levels of CDNF expression remain unknown. Although early diagnosis of
neurological disorders is difficult, it has the potential to improve treatment. In this study we examine
CDNF mRNA expression in blood components of patients with stroke, dementia, Parkinson's Disease
(PD), and healthy aged-matched controls in order to test its potential as a biomarker. Blood is an ideal
candidate for the development of a biomarker as it is readily available in large quantities and it can be
obtained through minimally invasive techniques. Blood has long been used to model serotonergic and
dopaminergic neuronal behaviour and platelets exhibit biochemical impairments similar to the
substantia nigra in patients with PD. CDNF mRNA expression has been shown to significantly decrease in
platelets of patients with stroke and dementia compared to controls. This work was supported by CIHR.

1-C-135 Repeated Mild Traumatic Brain Injury: Insights from a new animal model.
Brian Christie', Alicia Meconi’, Katie Neale', Ryan Wortman', Sandy Shultz?, David Wright3
"University of Victoria, 2University of Melbourne, 3The Florey Institute of Neuroscience and Mental Health

Mild traumatic brain injury (mTBI), and repeated mTBI, are becoming recognized by practitioners and
the general public alike as significant global health concerns, however animal models have struggled to
provide insight into the pathophysiology associated with the gradual progression of associated
neurodegenerative syndromes. In particular, there is a paucity of research into how repeated mTBI
affects the structure and function of the still developing paediatric brain. To address this issue we have
developed an animal model that allows closed-head injuries to be produced in awake juvenile rats. Here
we show that we can reliably produce both single, and repeated, awake closed head injuries (ACHI) in
juvenile rats without producing skull fractures or inducing significant mortality. The ACHI model
produces acute deficits that can be accurately quantified using a modified Neurological Assessment
Severity Score (NASS) and that normally resolve in 24 hours. MRI found no evidence of overt brain
damage or volumetric loss in the cortex, hippocampus, or corpus callosum. Despite the lack of
morphological changes there were significant change sin both synaptic plasticity and anxiety-like
behaviors in these animals. Our initial findings suggest that it may be a promising new platform upon
which to base investigation into pediatric mTBI pathophysiology.

1-C-136 Anatomical correlates of functional recovery after treatment with metforminin a
mouse model of cerebral palsy

Kamila Szulc!, Parvati Dadwal?, Neemat Mahmud 2, Rebecca Rudy 2, Nadia Sachewsky?, Christine
Laliberte’, Jacob Ellegood ', Brian Nieman ', Cindi Morshead 2, Donald Mabbott '

"Hospital for Sick Children, 2University of Toronto
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It has been shown that treatment with metformin results in activation of neural precursor cells and
leads to functional recovery in a mouse model of cerebral palsy (Dadwal et al, 2015). The goal of the
present study was to use whole brain, high resolution (40um-iso), contrast-enhanced structural MRl
(Nieman et al, 2006) to further characterize anatomical underpinnings of this previously observed
behavioural recovery. MRI results were next used to guide tissue staining. The Vannucci
hypoxia/ischemia (H/1) model of cerebral palsy was used. Briefly, neonatal mice (P8) were subjected to
ischemic injury via ligation of the left common carotid artery and 1h hypoxia. Metformin was delivered
to the pups from P9 to P15 through the milk of lactating mothers implanted with metformin releasing
mini-osmotic pumps. Differences in brain anatomy between control mice (n=9), mice that were given
metformin without H/I injury (n=8), mice with H/I injury only (n=9) and mice with H/I injury that were
given metformin (n=10) were evaluated ex vivo at P23. In addition to an expected reduction in volume in
the injured hemisphere (left), relative, regional volume increases in the contralateral hemisphere (right)
were observed in all mice with the H/I injury. These increases were much more pronounced in mice
treated with metformin in the area within the somatosensory cortex contralateral to the injury site.
Tissue staining analysis are ongoing identify cellular underpinnings of the observed volume increases.

1-C-137 Focused ultrasound-mediated long-term delivery of a therapeutic in a mouse model of
Alzheimer's disease

Zeinab Noroozian', Joey Silburt!, Danielle Weber-Adrian', Kristiana Xhima', Laura Vecchio?, Kelly
Markham-Coultes?, Melissa Theodore?, Marine Lanfranchi®, Dariush Davani*, Kagan Kerman®, Sebastian
Kugler®, Diane Lagace’, JoAnne McLaurin?, Kullervo Hynynen

"University of Toronto, 2Sunnybrook Research Institute, 2University of Paris-Saclay, “Hospital for Sick
Children Research Institute, *University of Toronto Scarborough, SUniversity Medicine Goettingen,
’University of Ottawa

Alzheimer's disease (AD) is characterized by deposition of amyloid-beta peptides (Abeta) in the brain.
Therapeutics have been designed to target Abeta and reduce the associated pathologies. Anti-Abeta
antibodies have entered clinical trials but have not significantly improved cognitive function. This limited
success could be related to low bioavailability of antibodies due to the blood-brain barrier (BBB).
Consequently, long-treatments using high dosages are required for intravenously administration. Using
gene therapy, we transduced cells in targeted brain regions to mediate long-term production of an anti-
Abeta therapeutic. We hypothesized that this long-term supply of therapeutic produced directly in the
brain will counter amyloid pathology and improve cognitive function. The therapeutic was constructed
and tested in vitro for binding affinity to toxic Abeta. The construct was delivered using a vectorin a
mouse model of AD, to the cortex and hippocampus using MRI-guided focused ultrasound, a non-
surgical method of localized delivery to the brain. Long-term expression of the therapeutic was observed
at 8 weeks and 20 weeks following delivery. Reduction of amyloid pathology at 8 weeks post-treatment
was measured. Analyses of changes in pathology and cognitive behavior 14-20 weeks post-treatment
are ongoing. In conclusion, we have developed a therapeutic with high affinity to toxic Abeta and a
method that provides a non-surgical approach to deliver therapeutic constructs to brain cells, rendering
them capable of producing a therapeutic factor for extended periods of time.

1-C-138 Rescue of ATXN3 Neuronal Toxicity in C. elegans by Chemical Modification of ER Stress
Yasmin Fard Ghassemi’, Arnaud Tauffenberger’, J. Alex Parker
'CRCHUM

Polyglutamine expansion diseases are a class of dominantly inherited neurodegenerative disorders that
develop when a CAG repeat in the causative genes is unstably expanded above a certain threshold. The
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most common dominantly inherited spinocerebellar ataxia caused by this expansion is the type 3 (SCA3),
also known as Machado-Joseph disease (MJD). The gene causing MID is ATXN3. The prevalence of MJD
is increasing and there are no pharmacological therapies available that successfully treat this disease.
Therefore, the development of novel therapeutics for MJD is urgently needed. In this study, we
generated transgenic C. elegans strains expressing wild type or mutant human ATXN3 genes and tested
them for recovery of motility defects, decreased lifespan, and neurodegeneration phenotypes upon
treatment with compounds known to modulate ER stress and having neuroprotective roles. We
observed differences between both transgenic lines and found that the motility defects, the reduced
lifespan and neurodegeneration were rescued by compounds that have been previously identified in our
laboratory. These compounds were also able to prevent the oxidative stress and the ER stress response
induced by mutant ATXN3 in transgenic worms. We introduce novel C. elegans models for MJD based on
the expression of full-length ATXN3 in GABAergic motor neurons. Using these models we discovered
that chemical modulation of the ER unfolded protei response reduced neurodegeneration and could be
a new therapeutic approach for the treatment of MID.

D — Sensory and Motor Systems

1-D -139 Insulin signalling enhances AMPK activity, mitochondrial function and neurite
outgrowth in adult sensory neurons

Mohamad-Reza Aghanoori', Paul Fernyhough'

Division of Neurodegenerative Disorders, St Boniface Hospital Albrechtsen Research Centre and Depart

Depressed mitochondrial function has been proposed as a key mediator of peripheral neuropathy. There
is down-regulation of AMPK (master regulator of cell bioenergetics), mitochondrial gene expression and
function in dorsal root ganglia (DRG) in animal models of type 1 and type 2 diabetes. We hypothesized
that loss of direct insulin signaling in diabetes contributes to loss of AMPK activity and mitochondrial
function in DRG neurons leading to development of sensory neuropathy. Adult DRG neurons were
cultured from age-matched control or streptozotocin (STZ)-induced type 1 diabetic rats. Neurons
treated with/without insulin underwent expression analysis of genes linked to insulin signalling,
assessment of mitochondrial respiration and quantification of neurite outgrowth. For in vivo work DRGs
from age-matched control, STZ-induced and low dose insulin-implanted diabetic rat, where
hyperglycemia was not affected, were analyzed for mitochondrial protein and mRNA expression,
cytochrome c oxidase activity and localization of mitochondrial Cox1. Insulin treatment (10 or 100nM for
2-24h) of cultured neurons increased AMPK and P70S6K phosphorylation. Insulin elevated mitochondrial
gene expression, mitochondrial respiration and neurite outgrowth. Insulin-implanted diabetic animals
exhibited correction of hind paw thermal insensitivity. In DRG of diabetic rats there was suppressed
expression of mitochondrial genes, reduced cytochrome c oxidase activity and abnormal mitochondrial
distribution and all were restored by low dose insulin therapy. Funded by CIHR grant #MOP-130282.

1-D -140 Changes in behavioral expressions of acute and chronic pain in aging mice are
associated with altered supraspinal plasticity in Pre-Frontal Cortex.

Magali Millecamps’, Xiang Shi', Marjo Piltonen', Luda Datchienko’, Ji Zhang', Laura Stone’
'McGill University

Advanced age is associated with increases in the prevalence of chronic pain conditions and a general

dampening of many biological processes including neurological, sensory and cognitive functions. Despite
the high incidence of chronic pain in the elderly, little is known about the role of aging on pain. A better
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understanding of the pain experience during aging is needed. We investigated the impact of aging by
comparing young (3-month) and old (24-month) male mice in a series of behavioral assays including
cognitive, emotional, and sensory evaluation. First, we assessed naive mice and determined that aging
mice develop both cognitive decline and sensory hypersensitivity, which are co-morbid. Second, we
observed that naive, healthy aging mice have impaired descending inhibitory control of pain but display
normal pain avoidance. Third, we investigated the impact of living with chronic neuropathic pain on
behavioural measures of pain and found that older animals exhibit reduced behavioural signs . To
summarize, naive aging mice are more sensitive to acute painful stimuli than their younger
counterparts, but when they live daily with a chronic pain condition, they display reduced pain
behaviour. Given the apparent discrepancy in pain experience between aged naive (hypersensitive)
versus aged chronic neuropathic (hypo-sensitive) mice, we looked for signs of supraspinal plasticity by
measuring levels of neurotransmitters and neuromodulators. Our results suggest that persistent pain-
induced supraspinal plasticity has a different biochemical signature in young vs. old animals.

1-D -141 Brainstem Responses to Simple and Complex Auditory Stimuli in Tinnitus

Shaghayegh Omidvar’, Saeed Mahmoudian?, Mehdi Khabazkhoob3, Mohsen Ahadi?, Zahra Jafari*

Shiraz University of Medical Sciences, 2lran University of Medical Sciences, 3Shahid Beheshti University of
Medical Sciences, *University of Lethbridge

Introduction: Tinnitus can cause functional or even structural changes at cortical regions. Given the
possible role of the inferior colliculus (IC) in tinnitus due to the distribution of lateral inhibition and
receiving input from top-down pathways, we investigated whether tinnitus can also affect subcortical
regions, mainly the IC. Methods: Auditory brainstem responses to click (CABR) and speech stimuli (SABR)
were recorded in 18 individuals with tinnitus and 22 controls without tinnitus matched based on their
ages and genders. All subjects had normal hearing sensitivity. Results: Latencies of cABR in waves V and
Vn, as well as inter-peak latencies (IPLs) of IlI-V and |-V were significantly longer in individuals with
tinnitus compared to the controls. Individuals with tinnitus presented significantly longer latencies of all
sABR waves than the control group. The tinnitus patients also presented significant decrease in the
amplitude and slope of the V-A complex and declined encoding of the first and higher formants. There
was a positive correlation between V wave latency of cABR and V wave latency of sABR, as well as Vn
wave latency of cABR and A wave latency of sABR both in the tinnitus and control groups. Conclusion: As
a main possible generator of late waves of cABR and all waves of sABR is the IC, these findings indicate
that the subcortical regions, particularly the IC, may undergo maladaptive plasticity following tinnitus.
The consistency between the results of cABR and sABR indicated that tinnitus might affect the
processing of simple and complex stimuli in the same m

1-D -142 Cortical Reorganization Relates to Functional Activity of Upper Limb Muscles
Following Chronic Incomplete Spinal Cord Injury

Hunter Fassett', Claudia Turco’, Jenin El-Sayes', Aimee Nelson'

'McMaster University

Background: Reorganization within the motor cortex occurs following spinal cord injury (SCl) and can be
assessed via transcranial magnetic stimulation (TMS) by creating motor representation maps of the
muscles within the cortex. While these maps have been produced in able-bodied participants, changes
in maps following SCI and their relation to muscle function remains unclear. Methods: Seven SCl and
eight age-matched, uninjured controls were studied. TMS was delivered over a 6x5 point anchored to
the C3 electrode position on the head. Representation maps were obtained for the biceps, flexor carpi
radialis (FCR), and abductor pollicis brevis (APB) muscles bilaterally by delivering 3 stimuli to each grid
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point at 120% of resting motor threshold. The area, center of gravity, and overlapping area for each
muscle was computed. Correlations between each map parameter and maximum voluntary contraction
(MVC) of the target muscles were examined. Results: SCl demonstrated increased map areas for FCR and
APB compared to controls. The locations of these maps in the SCI group were medial and lateral in the
dominant and non-dominant hemispheres, respectively. Negative correlations were found in SCI only;
increased area was associated with decreased MVC and muscles located laterally had lower MVC?s.
Conclusions: The increased cortical territory dedicated to distal muscles in SCI may relate to the
opportunity to upregulate output to denervated muscles. The relationships between map properties
and MVC may provide a means to utilize TMS-evoked representations to inform rehabilitation.

1-D -143 A brain-computer interface for motor rehabilitation with multi-modal feedback in
chronic stroke patient

Christoph Guger', Fan Cao', James Swift?, Guenter Edlinger®

'g.tec medical engineering GmbH, 2g.tec neurotechnology Inc., 3Guger Technologies OG

This study shows a BCI-based motor rehabilitation system for chronic stroke patients. The rehabilitation
training consists of 25 sessions (30 minutes each session) to imagine left hand movement (80 trials) and
right hand movement (80 trials). The BCI system was able to analyze the EEG in real-time and triggered a
functional electrical stimulator on the corresponding left or right hand to physically enable the hand
movement. Additionally an avatar hand will move accordingly on a screen if the classification result is
positive. Once all the training was finished, a 9-hole PEG test was used to evaluate the improvement on
the patient's motor function. For a chronic stroke patient (64 years, stroke impaired left side in Feb
2014, participated the study after 18 month), the 9-hole PEG test showed an improvement of the
affected left hand movement from 1 min 30 seconds to 52 sec after 24 training sessions (healthy right
hand: 26 sec). The BCl accuracy varied between 70% (session 2) to 98.5 % (session 13). The mean
accuracy of the first 3 sessions was 81 % and of the last 3 sessions was 88 %. Before the training, the
patient could not lift the arm to feed himself, but after the training the patient was able to reach his
mouth. The idea of this system is to activate the motor cortex first using movement imagination, then
the arm is stimulated to move physically which activates the sensorimotor cortex, and the patient also
sees the movement which activates the mirror neuron system which is tightly coupled with the
sensorimotor cortex and in the end it leads to an effective setup.

1-D -144 The role of circadian rhythms in somatosensation
Kaitlyn Tresidder, Julia Segal', lan Gilron', Nader Ghasemlou’
'Queen's University

Somatosensory modalities include mechanoreception (touch), thermoreception (hot/cold), and
nociception (pain). Sensory stimuli are transmitted through specific ion channels and receptors that can
be activated and/or sensitized by various factors. Many of these channels have also been implicated in
pain conditions, including neuropathic and inflammatory pain. Our research group has shown that
patients with chronic neuropathic pain often exhibit circadian fluctuations in pain intensity, reporting
significantly higher pain levels in the evening than during the day. We therefore sought to understand
whether a link exists between circadian rhythms and somatosensory activity. To this end, we used
standard and newer behavioural assays to measure mechanical, thermal and cold sensitivity in C57BL/6
mice. Surprisingly, we found a circadian effect only in the thermal sensitivity of naive animals, with mice
displaying a higher sensitivity at 9am than at 9pm. Pharmacological characterization of this effect by
intraplantar injection of capsaicin suggests that the observed rhythm is modulated by the transient
receptor potential vanilloid 1 (TRPV1) ion channel, as mice displayed a higher level of sensitivity when
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injected at 9am than at 9pm. Additional data to be shown at the time of presentation will provide a
more complete characterization of this circadian pattern and the mechanisms through which these
effects are controlled are being further examined. Our work will lead to an increased understanding of
the underlying physiology of ion channels and their link to hypersensitivity.

1-D -145 Effect of strychnine on developing Zebrafish (Danio rerio) central pattern generator:
From subtle effects to active disruption of a key rhythm for swimming.

Yann Roussel’, Tuan Bui’

"University of Ottawa

Locomotion is a fundamental task executed by the nervous system across vertebrates. Understanding
key features of locomotion is necessary for an extensive comprehension of any motor pathologies
affecting gait and could lead to road maps for potential cure developments. This stereotypical activity
can be described as a precise pattern of muscle activation operating at specific rhythms. These rhythms
are thought to rise from a dedicated spinal network named central pattern generator (CPG). The
zebrafish exhibits two signature rhythms at the larval stage: a 0.5 Hz rhythm driving the occurrence of
swimming episodes and a 20 Hz rhythm driving tail beats during a swimming episode. We focus on the
20 Hz tail beat frequency and test the potential presence of oscillating mechanisms via application of
various drugs during electrophysiological recordings: Strychnine (a glycine antagonist), Riluzole (a
persistent sodium current blocker) and CdCI2 (a panspecific calcium channel blocker). Previous studies
suggest that at 3 days post fertilization (dpf), glycinergic neurotransmission is not necessary to observe
20 Hz oscillations but is needed for left right alternation. Therefore reciprocal inhibition, a well-
established mechanism for CPG, couldn?t be involved in rhythm generation at that stage. While
confirming these observations at 3 dpf, our results show that strychnine completely disrupts the 20 Hz
rhythm in 4 to 6 dpf fish whereas the other tested drugs had little effects. This suggests that in later
developmental stages glycine plays an essential role in rhythm generation.

1-D -146 Heterogeneity of presynaptic inhibition in different populations of afferent fibers.
Jimena Perez-Sanchez', Yves De Koninck’
"Université Laval

Presynaptic inhibition (Pl1) is a very powerful form of inhibition because it constrains information
transmission onto second order neurons. In the spinal cord, loss of GABAA receptor-mediated PI can
produce hypersensitivity like that observed after nerve injury. There are distinct patterns of GABAergic
inhibition produced in specific subpopulations of primary afferent fibers. This has been particularly well
studied in muscular afferents where even collaterals of a same afferent receive differential PI. However,
patterns of Pl within a single afferent fiber terminal are difficult to study, specially in nociceptive C-
fibers, due to their very small diameter. To overcome this limitation, we performed random-access two-
photon imaging in specific subpopulations of afferent terminals selectively transduced with the
genetically-encoded calcium indicator GCaMP6s. Single afferents terminals could be observed in the
superficial dorsal horn in mouse spinal cord slices. We measured the dynamics of calcium accumulation
in presynaptic terminals following stimulation to an attached dorsal root (DR) and used bicuculline (10
UM) to block GABAA receptor-mediated inhibition. Calcium accumulation produced by repetitive DR
stimulation was enhanced when increasing the frequency of the stimulation trains. Bicuculline increased
the accumulation rate of calcium only in some afferents, suggesting that not all afferents are prone to
the same GABAA-mediated presynaptic inhibition. We conclude that there are distinct patterns of Pl
produced in specific populations of primary afferent fibers.
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1-D -147 Genetic dissection of the Mesencephalic Locomotor Region: Postural tone and
locomotor initiation in the resting mouse

Marie Roussel’, Nicolas Josset', David Lafrance-Zougba', Frédéric Bretzner!

"Université Laval

Discovered in the 60s, the mesencephalic locomotor region (MLR) is characterized by its capacity to
elicit locomotion upon electric stimulation. Despite uncertainties about the anatomical location of the
MLR, the cuneiform nucleus (CnF), mesencephalic reticular nucleus (MRN), and pedonculopontin
nucleus (PPN) are assumed to be the core of this functional region. Here, we propose to better identify
and characterize the MLR using optogenetic techniques in transgenic mice. Through
immunohistochemistry, tracing, and stereological techniques, we show that the locomotor brainstem
(the gigantocellular reticular nucleus) receives bilateral inputs (mainly glutamatergic) from the MLR. We
then recorded kinematic and electromyographic responses evoked by photostimulations
(channelrhodopsin2) of either glutamatergic or cholinergic neurons of the CnF, PPN, or MRN in the
resting mouse. Short photostimulations of glutamatergic neurons from either nuclei evoked short-
latency excitatory responses in both flexor and extensor muscles with the largest changes in the
ipsilateral flexor muscle. In contrast, short photostimulations of cholinergic PPN neurons evoked long-
latency motor responses in both flexor and extensor muscles with the largest changes in the bilateral
extensor muscles. Moreover, long photostimulations of glutamatergic CnF/PPN/MRN neurons initiated
episodes of locomotion, while those of cholinergic PPN neurons only increased the motor and postural
tone. Therefore, our results suggest distinct functional pathways involved in postural tone and
locomotor initiation.

1-D -148 The roles of parvalbumin and somatostatin expressing interneurons in modulating
contrast adaptation in the mouse primary visual cortex

Jillian King", Austin Korgan', Emily Papsin', Nathan Crowder’

'Dalhousie University

Contrast adaptation is a visual phenomenon induced by prolonged viewing of a high contrast stimulus,
which can decrease the perceived image contrast in psychophysical tests. Neural correlates of contrast
adaptation have been observed in the primary visual cortex (V1) as characteristic changes in V1 neurons'
contrast response functions, but the mechanisms of adaptation are unclear. Our lab recently
demonstrated that when V1 was silenced during the adaptation period by optogenetically activating
GABAergic interneurons the magnitude of adaptation in V1 neurons was much smaller, and the
remaining pattern of modest adaptation resembled that observed in the thalamic inputs. The current
study further dissected the contribution of V1 circuits to contrast adaptation by partially suppressing V1
during the adaptation period by weakly activating either parvalbumin (Pvalb+) or somatostatin (Sst+)
expressing interneurons optogenetically. Our preliminary findings indicate that neither subclass of
interneurons drives adaptation directly themselves, and that the gain control mediated by activating
Pvalb+ interneurons has a larger impact on contrast adaptation than Sst+ activation.

1-D -149 Modulation of Orientation Selectivity in Primary Visual Cortex via Short-term Synaptic
Plasticity

Nareg Berberian', Jean-Philippe Thivierge'

"University of Ottawa

In order to detect the orientation of visual input, neurons of the primary visual cortex (V1) must
integrate information from thalamic afferents. Cortical synapses exhibit several forms of short-term
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plasticity (STP), but the contribution of this plasticity to the response selectivity of neurons in V1 is
largely unknown. In this study, we propose that STP is a candidate mechanism by which synapses may
modulate the tuning curves of orientation selective neurons. Taking as a starting point the well-
established Tsodyks-Markram rule for STP, we implement a model of tuned feed-forward excitatory
thalamic afferents to the superficial layers of orientation selective neurons in V1. Using the model, we
examine how orientation selectivity in V1 depends on STP-based filtering mechanisms at thalamo-
cortical (TC) synapses. By tuning the model's parameters, we modulated thalamic input in three distinct
ways, performing either low, band or high-pass filtering, and find that TC synapses may produce broad
(via low-pass filtering), medium (via band-pass filtering), and narrow (via high-pass filtering) orientation
selectivity. Using Fisher information, we compare the three TC synaptic filters in predicting the accuracy
of the population code of V1. We find that high-pass filtering is the only mechanism to offer a close fit to
experimental data of visually evoked activity from macaque V1 recordings. Overall, the model predicts
that STP sharpens tuned thalamic afferents via TC synapses performing high-pass filtering, which in turn
gives rise to orientation selective responses observed in V1.

1-D -150 VESTIBULAR CONTRIBUTIONS TO ONLINE REACH EXECUTION TAKE INTO ACCOUNT
LIMB BIOMECHANICS

Philippe Lapierre!, Christophe Martin', Diderot Lucien', Andrea Green'

"Université de Montréal

To reach accurately, estimates of body motion are required to compensate for spatial displacement of
the limb relative to a reach goal as well as for additional forces imposed on it during body motion.
Vestibular signals are important contributors to such estimates. However, the mechanisms by which
they contribute to reaching remain poorly understood. The goal of this study was to explore whether
the processing of vestibular signals for online reach execution involves an internal model of limb
biomechanics. To address this question, we used galvanic vestibular stimulation (GVS) to selectively
activate the vestibular sensors, simulating body rotation, as human subjects reached to memorized
targets in different horizontal-plane directions. We compared observed GVS-induced trajectory
deviations to those predicted if subjects used vestibular signals to compensate either 1) purely
kinematically for the expected spatial displacement of the arm or 2) both kinematically and dynamically,
taking into account the additional forces that would be imposed on the arm by the simulated rotation
and its biomechanical properties. Average trajectory deviations were larger for forward and leftward
reaches compared to rightward reaches, consistent with the theoretical predictions for a compensation
mechanism that takes into account both reach kinematics and dynamics. The results suggest that the
mechanisms by which vestibular signals contribute to online reach execution involve "smart" processing
that takes into account internal knowledge of the biomechanical properties of the limb.

1-D -152 Cognitive-motor integration assessment detects impairment in varsity athletes cleared
for return to play

Alanna Pierias', Johanna Hurtubise', Cindy Hughes', Alison Macpherson', Lauren Sergio'

York University

Our research examines cognitive-motor integration (CMI) during eye-hand coordination, something
often required when a rule is used to align the required motor output to the guiding visual information.
We propose that CMI provides a simple, fast behavioural measure to track functional recovery following
concussion. Our previous cross-sectional research has shown CMI declines in university-level, child, elite,
and adolescent athletes who have a history of concussion, but were deemed recovered. The current
longitudinal study examines CMI in varsity athletes going through their return-to-play (RTP) protocol
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following concussion. Participants (n=8,) were tested on two visuomotor transformation tasks using an
ASUS tablet touch-sensitive computer attached to an external monitor. They made movements from a
central target to one of four peripheral targets (up, down, left, right) by sliding their finger across the
horizontally-placed tablet. In a direct condition, participants viewed the targets on the tablet. In a
decoupled condition, participants viewed the targets on the vertically oriented external monitor, with
the cursor feedback 180° reversed (requiring CMI). Athletes continued to show performance
impairments (path length, movement time, and accuracy) relative to their baseline when cleared to
return based on current RTP protocols. These data suggest that the current RTP protocols do not fully
capture functional abilities needed for many sports, and their impairment may underlie the increased
vulnerability to further concussion.

1-D -153 Connectivity and interhemispheric inhibition between motor cortices: a study with
transcranial alternating current stimulation

Gabrielle Klees-Themens’, Louis-Philippe Lafleur’, Geneviéve Lefebvre’, Jean-Francois Lepage?, Hugo
Théoret'

'CERNEC, >CHUS

Alpha (8-12 Hz) and beta (13-30 Hz) oscillations are believed to be involved in motor control. It has been
suggested that beta oscillations are involved in motor inhibition whereas alpha oscillations contribute to
motor learning. Stimulating primary motor cortex at alpha and beta frequencies may modulate
corticospinal excitability and motor learning. Objective : To determine whether tACS at 10 Hz and 20 Hz
can modulate corticospinal excitability and interhemispheric inhibition (IHI). Methods: Thirty healthy
subjects were recruited (F = 17; mean age 24, SD = 3.95). tACS was applied over bilateral primary cortex
for 20 minutes at an intensity of 1mA in a sham-controlled, cross-over design (alpha, beta and sham).
Twenty TMS-induced motor-evoked potentials (MEPs) were recorded from the right first dorsal
interosseus muscle immediately before and after tACS. IHI was assessed in a dual-coil paradigm,
consisting of a conditioning stimulus (CS) over left M1 10 ms before a test stimulus (TS) over right M1.
Ten CS-TS MEPs were compared to 10 MEPs resulting from the TS alone. Results: A repeated measures
ANOVA with condition (10 Hz, 20Hz, sham) and time (pre, post) as factors revealed an interaction
between factors (f = 3.51; p = 0.036). Post-hoc tests showed a significant decrease in MEP size following
tACS in the 10Hz condition only (p < 0.001). tACS had no significant effect on IHI. Conclusion: Cortical
excitability of M1 at rest can be modulated by 10 Hz tACS over bilateral motor cortex. This modulatory
effect could be used to modify behaviors such as motor learning.

1-D -153 Connectivity and interhemispheric inhibition between motor cortices: a study with
transcranial alternating current stimulation

Gabrielle Klees-Themens', Louis-Philippe Lafleur!, Geneviéve Lefebvre’, Jean-Francois Lepage?, Hugo
Théoret'

'CERNEC, 2CHUS

Alpha (8-12 Hz) and beta (13-30 Hz) oscillations are believed to be involved in motor control. It has been
suggested that beta oscillations are involved in motor inhibition whereas alpha oscillations contribute to
motor learning. Stimulating primary motor cortex at alpha and beta frequencies may modulate
corticospinal excitability and motor learning. Objective : To determine whether tACS at 10 Hz and 20 Hz
can modulate corticospinal excitability and interhemispheric inhibition (IHI). Methods: Thirty healthy
subjects were recruited (F = 17; mean age 24, SD = 3.95). tACS was applied over bilateral primary cortex
for 20 minutes at an intensity of 1mA in a sham-controlled, cross-over design (alpha, beta and sham).
Twenty TMS-induced motor-evoked potentials (MEPs) were recorded from the right first dorsal
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interosseus muscle immediately before and after tACS. IHI was assessed in a dual-coil paradigm,
consisting of a conditioning stimulus (CS) over left M1 10 ms before a test stimulus (TS) over right M1.
Ten CS-TS MEPs were compared to 10 MEPs resulting from the TS alone. Results: A repeated measures
ANOVA with condition (10 Hz, 20Hz, sham) and time (pre, post) as factors revealed an interaction
between factors (f = 3.51; p = 0.036). Post-hoc tests showed a significant decrease in MEP size following
tACS in the 10Hz condition only (p < 0.001). tACS had no significant effect on IHI. Conclusion: Cortical
excitability of M1 at rest can be modulated by 10 Hz tACS over bilateral motor cortex. This modulatory
effect could be used to modify behaviors such as motor learning.

1-D-154 Neuronal activity in feline premotor areas in the ventral bank of the cruciate sulcus
during visually-guided locomotion: Limb-independent and limb-selective activity

Toshi Nakajima', Nicolas Fortier-Lebel', Nabiha Yahiaoui', Trevor Drew’

"Université de Montréal

In both human and primates, multiple premotor areas have been identified in the frontal lobe. These
areas have been characterised based on how neuronal activity parametrises movements. In cats, several
cytoarchitectonic divisions have also been identified in the agranular cortex of the frontal portion of the
cerebrum. These divisions could be analogous to primates' premotor areas, however, little attempt has
been made to characterize them in terms of motor planning. To address this issue, we trained two cats
to step over obstacles attached to a moving treadmill belt. Once the cats were overtrained, we
extensively recorded single-unit activity within these subdivisions. The present report concentrates on
the properties of a population of cells within the ventral bank in which we found many cells discharging
before the step over the obstacle. Such step-advanced cells showed limb-independent activity and were
particularly prevalent in the medial aspects of the ventral bank while more lateral areas also included
cells exhibiting limb-selective activity. We propose that limb-independent cells contribute to global
aspects of motor preparation, whereas limb-selective cells provide information about which limb is first
to pass over the obstacle. We suggest that the ventral bank of the cruciate sulcus comprises
heterogeneous subdivisions in terms of effector selectivity. Future anatomical and physiological studies
are required to determine the extent to which these subdivisions correspond to the different premotor
areas defined in primates.

1-D -155 Applying Optogenetics to the Feline Model in Motor Control
Nicolas Fortier Lebel’, Jannic Boehm', Trevor Drew’
"Université de Montréal, GRSNC

Optogenetics has become a standard tool for probing circuit organisation and behavior in mice but is
less easily employed in cats or primates in which it is difficult to genetically modify cell lines. However,
optogenetics can be employed in such models by using viral vectors. Through appropriate techniques, it
is possible to express opsins in anatomically identified subpopulations of neurons. Here, we sought to
develop a technique allowing us to modulate the activity of cells projecting to the cat's primary motor
cortex (M1) from other cortical areas. Using the green fluorescent protein (GFP) gene for labeling, we
first evaluated the expression pattern of two adeno-associated virus serotypes (AAV6 and 9) when
injected into M1. We found that AAV6 produced substantial retrograde labeling in several brain regions
including the thalamus, the posterior parietal cortex (PPC) and the premotor cortex. However, to obtain
strong labeling, it was essential to allow sufficient time (> 2 months) for transport and expression. In one
experiment, we injected the AAV6 vector containing an hSyn-hChR2(H134R)-eYFP construct into the
forelimb representation of M1. After 18 weeks of incubation, we found that we were able to optically
activate neurons not only in M1, but also in the PPC. This latter finding demonstrates the feasibility of
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using optogenetics to stimulate specific subpopulations of cortico-cortical neurons in the cat. Chronic
instrumentation of M1 with a multi-channel optical probe showed that the responsiveness was robust
and stable in the awake animal over several months.

1-D -156 CONTRIBUTION OF THE SODIUM PROTON EXCHANGER NHE6 TO NOCICEPTION
Tarheen Fatima', Alina Ilie’, John Orlowski', Reza Sharif-Naeini’
'McGill University

Christianson Syndrome (CS) is a recently characterized X-linked neurodevelopmental disorder caused by
loss-of-function mutations in the gene slc9a6, encoding the Na+/H+ Exchanger 6 (NHEG6). The disease is
associated with intellectual disability, mutism, loss of motor function and susceptibility to seizures.
Interestingly, CS patients exhibit unusually high pain thresholds; the underlying causes of which have not
been examined. This study aims at understanding how loss-of-function of NHE6 affects pain
transmission. To this end, we examined the expression of NHE6 in peripheral and central neurons
implicated in pain transmission. Additionally, we characterized the mechanical and thermal nociceptive
behavior of an NHE6 knockout mouse as a model of CS. Our immunohistochemical experiments
demonstrate that NHE6 is highly expressed in nociceptive, small-diameter dorsal root ganglia (DRG)
neurons. Specifically, the exchanger mostly co-localized with CGRP-expressing and IB4-binding neurons
and less so with large-diameter proprioceptive parvalbumin neurons. Moreover, mice lacking NHE6
display decreased responses to noxious mechanical and thermal stimuli in nociceptive behavior tests.
Our preliminary results suggest a potential role for NHE6 in the proper functioning of nociceptive
neurons in DRGs. Whether the decreased pain behavior is due to defect in nociceptors, dorsal horn
circuits or supraspinal pain processing centers, remains to be determined.

1-D -157 Characteristics of neurones in the globus pallidus (GP) of the cat during visually-guided
locomotion

Yannick Mullie', Irene Arto’, Julia Leonard?, Nabiha yahiaoui', Trevor Drew’

"Université de Montréal

The locomotor deficits observed in Parkinson's disease suggest that the basal ganglia (BG) exert a strong
effect on the control of locomotion. However, despite this, we have little information on the properties
of neurones in different parts of the BG circuit during this essential behaviour. In this study we examined
the discharge patterns of neurons in the globus pallidus (GP) (equivalent to the external segment of the
primates' GP, i.e. GPe) of 2 cats during unobstructed locomotion and during visually guided locomotion
as cats stepped over obstacles attached to a moving belt. Most neurons (N=70) showed relatively high
discharge at rest (10-72 Hz) and showed either no, or relatively weak, modulation of their discharge
pattern during unobstructed locomotion. When the cats stepped over an obstacle, 47/70 showed
modification of their activity related to either the forelimb or, less frequently, the hindlimb. The largest
proportion of modified cells (32/47, 68%) showed changes in discharge activity that were phase-locked
with the activity in the contralateral forelimb when it was the first limb to step over the obstacle. One
half of these cells (16/32) discharged during the step over the obstacle, while the other half (16/32)
discharged up to 2 steps before the modified step. The results suggest that the GPe contains 2 subsets
of cells, respectively involved in the execution and the preparation of voluntary gait modifications.

1-D -158 Distribution of P2X2 and P2X3 purinergic receptors in the head of the newborn
opossum, Monodelphis domestica

Ariane Beauvais’, Jean-Francois Pflieger’

"Université de Montréal
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The P2X family of ATP-binding purinergic receptors (P2XR) are ion channels which subtypes are
expressed in the central nervous system as well as in peripheral tissues, where they are involved in
numerous functions. We have examined the expression of some P2XR subtypes in newborn and
developing opossums Monodelphis domestica, a marsupial species used as a model to investigate motor
systems development in mammals. Newborn opossums compare to rat embryos of 13-14 days. Previous
experiments using in vitro preparations of newborn opossums have shown that motor responses to
mechanical stimulation of the face are affected by application of the non-specific P2XR antagonist
PPADS. In the present study, we have used immunofluorescence on fixed tissues to study the
distribution of P2X2R and P2X3R in the head of newborn (P0) and neonatal opossums. From PO to P9,
P2X3R immunolabeling was observed solely in the skin covering the back of the lids and the cornea, but
in no other tissues. It was no longer detected at P13. P2X2R labeling was not observed at PO, but was
present at P9 in the trigeminal ganglion and the brainstem. In the latter, labeled fibers were seen mostly
at the periphery, but also centrally in the metencephalon. The expression of P2X2R was strongly
reduced in the previous areas at P13. These preliminary results suggest that both P2XR subtypes are
expressed in early development of opossums and that P2X2R, at least, may be involved in the control of
their precocious sensorimotor behaviors. The very limited expression of P2X3R makes its involvement
less likely.

1-D -159 Altered Resting-State Functional Connectivity Following Isometric Handgrips in
Healthy Aging

Sara Lariviere', Alba Xifra-Porxas', Guiomar Niso', Michalis Kassinopoulos', Georgios Mitsis', Marie-
Héléne Boudrias'

'McGill University

The impact of executed hand movements on whole-brain resting-state functional networks in healthy
aging remains has been pursued on a very limited basis. The current study compares the effects of
performing unimanual and bimanual motor tasks on resting-state functional connectivity in healthy
elderly individuals and healthy young adults using magnetoencephalographic (MEG) data. Twelve young
subjects (mean age = 23.7 years, SD = 2.9) and six elderly subjects (mean age = 68.2 years, SD = 4.8)
participated in the study. All subjects were right-handed and underwent three separate 5 min resting-
state sessions, interspersed with two motor control tasks. MEG data were acquired and beamformer-
based time series were reconstructed for 148 brain regions. The Hilbert transform was subsequently
used to extract the instantaneous power and phase from four frequency bands: Alpha (8-12 Hz), Beta
(13-30 Hz), 'low' Gamma (31-80 Hz), and 'high' Gamma (81-150 Hz). Functional connectivity analysis was
performed by systematically computing pairwise envelope correlations between all brain regions.
During the first resting-state, elderly individuals demonstrated increased functional connectivity relative
to younger adults, however, during the second and third resting-state sessions, elderly subjects
exhibited reduced functional connectivity (i.e., functional disconnectivity) when compared to the young
adult group. Our findings suggest that unimanual and bimanual hand grips result in significant resting-
state functional connectivity changes in elderly subjects but not in younger adults.

1-D -160 Mechanisms of Right Posterior Parietal Functional Connectivity to the Contralateral
Motor Cortex

Julianne Baarbé', Michael Vesia 2, Anne Weissbach', Carolyn Gunraj3, James Saravanamuttu’, Nirsan
Kunaratnam’, Cricia Rinchon’, Robert Chen’

"University of Toronto, 2University of Toronto, 3Krembil Research Institute
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The right posterior parietal cortex (PPC) plays a predominant role in visuospatial abilities, yet its
influence on the contralateral primary motor cortex (M1) remains unclear. Here, we used dual and
triple-site transcranial magnetic stimulation (TMS) to test the hypothesis that the right PPC is
functionally connected to left M1 via two distinct interhemispheric pathways. We predicted that these
pathways correlate with visuospatial performance. Eleven people participated (6 females, 25-63 years
old). TMS was delivered by 3 small coils over right PPC, left PPC and left M1. Motor evoked potentials
(MEPs) were recorded from right first dorsal interosseous muscle. Right PPC stimuli were set to 30, 50,
70, 90, 110, 130% of resting motor threshold (RMT). Four conditions were tested randomly with 10 trials
each: M1 alone, left PPC+M1 (interstimulus interval (ISI) 5 ms), right PPC+left PPC+M1 (ISIs 5 and 10 ms),
right PPC+left M1 (ISI 15 ms). In a visuospatial task, 8 participants judged subjective vertical (SV) of a rod
with or without a rotated frame. The right PPC to left M1 pathway facilitated at 90% RMT (P=0.03), and
the right PPC to left PPC pathway had a facilitatory trend at 50% RMT (P=0.08). SV without a frame
correlated with connectivity at 90% RMT in right PPC to left M1 (p(5)=0.86, P=0.01) and at 50% RMT in
right PPC to left PPC (p(6)=0.79, P=0.02). Slope of perceptual bias and connectivity correlated at 30%
RMT in right PPC to left M1 (p(5)=-0.89, P=0.007). The right PPC connects to the contralateral M1 by
interhemispheric pathways related to visuospatial processing.

1-D -161 Examining the role of TRP channels in Drosophila larval thermal preference
Alice Lin', Kiel Ormerod’, Troy Littleton’
"Massachusetts Institute of Technology

The ability to sense and integrate changes in environmental temperature is vital for the survival of
animals. Of the molecules required for thermosensation, perhaps the most well-known and
characterized are the transient receptor potential (TRP) channels. Here we take advantage of the many
tools available in the model organism, Drosophila melanogaster, in order to further examine the critical
role these proteins play in thermosensation and integration. First, wild-type flies were reared at
different thermal acclimation temperatures in order to determine if ambient temperatures could
influence the endogenous expression of TRP channels. Using qPCR were we able to demonstrate that
several TRP channels showed significant differences in expression when reared at different
temperatures. We then created a thermal preference assay to examine if thermal acclimatization
altered the thermal preference of third-instar larvae. Next, using RNAi to knockdown expression of
several key TRP channels, we have demonstrated that reducing the expression both 'cold-sensing' and
'warm-sensing' TRP channels can significantly alter thermal preference compared to control animals.
Using the Gal4/UAS system we have begun to drive expression of RNAI in subsets of tissues and cells in
order to illuminate where expression is necessary for thermosensation and integration. We are also
attempting to examine the endogenous expression profile of a subset of TRP channels in third-instar
larval. This work was supported by NSERC and NIH.

1-D -162 The TRPV1 channel controls endogenous opioid analgesia via trafficking of beta-
Arrestin2 to the nucleus

Lilian Basso', Reem Aboushousha’, Churmy Yong Fan', Francina Agosti?, Helvira Melo', Mircea Iftinca’,
Robyn Flynn', Emmanuel Bourinet?, Roger Thompson', Tuan Trang’, Altier Christophe’

"University of Calgary, 2University of Montpellier

TRPV1 channel (a.k.a capsaicin receptor) is a central player in inflammatory pain sensation. Capsaicin
has been extensively used as local analgesics and there is evidence that inflammation at the periphery
"primes" opioid receptor signaling. Here we investigated the functional consequence of TRPV1
activation on opioid receptor signaling and analgesia. Results: In expression systems and sensory
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neurons, activation of TRPV1 induces the translocation of B-arrestin2 to the nucleus. Using BRET assay,
we found that B-arrestin2 recruitment to mu Opioid Receptor (MOR) was fully abolished upon co-
stimulation with DAMGO capsaicin compared to DAMGO alone. Consequently, DAMGO-induced MOR
internalization was prevented by TRPV1 activation. Functionally, capsaicin was able to completely
reverse the DAMGO-induced MOR desensitization measured by Cav2.2 calcium channel inhibition, an
effect abolished in B-arrestin2-/- cells. In vivo, CFA injection in mouse hind paw induces inflammatory
pain that progressively resolved from day 6 to day 14. This is mediated by the local release of opioids, as
treatment with naloxone-methiodide, an antagonist of ORs unable to cross the blood brain barrier,
delays this recovery. However, in TRPV1-/- mice, hyperalgesia was maintained up to 14 days, and
naloxone-methiodide had no effect on the CFA induced pain threshold, suggesting that endogenous
opioid-mediated control of pain is absent in TRPV1-/- mice. Our results show that TRPV1 regulates
endogenous opioid signaling during inflammation by preventing B-arrestin2-mediated MOR
desensitization.

1-D-163 Comparative analysis of allocentric visual-motor transformations between the Frontal
eye fields and Supplementary eye fields of head unrestrained monkeys

Vishal Bharmauria', Amirsaman Sajad 2, Harbandhan Arora’, Xiaoganag Yan', Hongying Wang', Saihong
Sun’, John Douglas Crawford’

York University, 2Vanderbilt University

The neural underpinnings of allocentric spatial transformation are yet not completely understood. Here,
we investigated the visual-motor transformations by classifying the spatial codes embedded in the visual
(V) and motor (M) activities of the frontal eye fields (FEF) and supplementary eye fields (SEF) of head
unrestrained monkeys. Monkeys were trained to make centrifugal gaze shifts toward briefly presented
targets distributed across the neuronal receptive fields. A variable memory delay was provided between
the visual stimulation and the go signal for a gaze saccade. As an allocentric task, a visual cue
(intersecting vertical and horizontal lines) was presented in one of four oblique directions located 112
from the target. During the delay period, a visual mask was briefly presented while the cue was
displaced by 8° in one of eight radial directions. Both monkeys show a 25% influence of the cue shift on
gaze behavior (Li et al. 2016). Activities of the FEF (n = 14) and SEF (n = 8) neurons were simultaneously
recorded. Using similar model-fitting as Sajad et al. (2015, 2016), the preliminary egocentric population
analysis revealed that the FEF visual burst encodes the target in eye-centered coordinates (Te), whereas
the movement activity was best described by gaze relative to eye (Ge). The SEF neurons recorded to
date do not exhibit clear-cut spatial tuning or preference for any particular model. Further analysis is
targeted on testing the allocentric models, gain fields, spatial transformations during memory delay
(Sajad et al. 2016) and oscillations between both areas.

1-D-164 Linear Readout of Cortical Activity Suggests a Role for Criticality in Neural Coding
Eric Kuebler', Joseph Tauskela?, Jean-Philippe Thivierge'
"University of Ottawa, 2National Research Council of Canada

Spontaneous neuronal activity in vitro is often characterized by network bursts, whereby a large
proportion of cells are active in close temporal contiguity. In the past decade, both experimental and
theoretical work have characterized the regime of these network bursts in terms of a critical state where
the statistics of activity follow a power-law distribution. However, the benefits of this regime in terms of
neural coding remain largely unknown. Here, we recorded from dissociated cortical neurons using
multielectrode arrays and show that despite fluctuations in spontaneous activity over time, network
activity over all N=60 electrodes can be described by a low-dimensional attractor with only N-1
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parameters, substantially fewer than the number of parameters required for pairwise correlations
(NA2). To test whether activity across different networks could be accurately discriminated, we fed
population activity into a linear readout trained with a Fisher criterion. This linear readout successfully
discriminated amongst different networks with less than 3% error rate. Using simulations of neural
activity in a simplified branching model, we show that network activity that is near a critical regime (but
not necessarily at the exact critical point) is optimally discriminated by a linear readout. Taken together,
results point to a dynamical signature of cortical representations and outline forms of neural activity
that are most amenable to decoding by downstream structures.

1-D -165 Auditory stimulation modulates orientation selectivity in V1

Nayan Chanauria®, Vishal Bharmauria?, Faustin Armel Etindele Sosso’, Lyes Bachatene?, Sarah Cattan?,
Jean Rouat®, Stéphane Molotchnikoff!

"University of Montreal, 2York University, 3University of Sherbrooke, #Institut de Neuroscience de la
Timone, Marseille, *Universite de Sherbrooke

Multisensory stimulation can have a substantial impact not only on cognitive processing but also on the
basic visual perception. Non-visual input such as auditory stimuli can affect visual functioning in myriad
ways. For example, anatomical and electrophysiological approaches in non-human primates (Ghazanfar
& Schroeder, 2006; Driver & Noesselt, 2008) provide evidence that multisensory interactions can be
observed at early stages of sensory processing. Another study by Muckli et al. 2013 highlights the
existence and importance of non-geniculate input to V1 by associated areas such as auditory cortex.
Further, Vetter et al. 2014 displayed through task-based approaches in blindfolded healthy adults that,
by solely performing an audio task, a response in the visual cortex was observed. Therefore, primary
areas such as V1 and Al showcase high multisensory interaction predominantly of a modulatory
influence in response to a complementary stimulus. In the present investigation, the effect of sound was
examined on the shifts of orientation tuning curves of simultaneously recorded supra- and infragranular
layer neurons by presenting a broadband noise-like auditory stimuli for 12 minutes. The recordings were
performed in areal? of the cat visual cortex using tungsten multichannel depth electrode. Our data
show that after the presentation of the auditory stimulus (1) A population of visual cortical neurons
attain new orientation selectivity (2) Few neurons in either layer lose their selectivity and become
untuned (3) Superficial and deeper layer neurons exhibit functional syn

1-D -166 Discrimination of finger flexion speed using EEG power spectral entropy
Haruko Nishida', Naoto Toshima', Toshimasa Yamazaki', Takahiro Yamanoi?
'Kyushu Institute of Technology, 2Hokkai-Gakuen University

1.Introduction. In order to reproduce smooth movements of prosthetic finger in non-invasive BCl, it is
very important to comprehensively extract parameters representing the limbic movements from scalp-
recorded EEG. In this study, we will predict finger flexion speed from the EEG power spectral entropy
(PSE) . 2.Method. During the index-finger flexion in two kinds of speeds, we recorded 21-ch EEG, EMG
and EOG. Then, we applied ICA to the EEG with 0.5-60 Hz band-pass filtering and investigated the
relationship between the time course of the PSE at each electrode and the speeds. 3.Results and
Considerations. It was found that at electrodes corresponding to the motor cortex, the PSE during the
movement decreased in 60 % compared with that during resting, that different flexion speed led to
different decreasing rate of the PSE, and that the faster flexion speed yielded the faster decrease of the
PSE, while the slower flexion speed yielded the slower decrease of the PSE. Consequently, the finger
flexion speed might be represented by the PSE of scalp-recorded EEGs.
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1-D -167 Neural mechanisms involved in updating grasp plans: An fMRI study
Bianca Baltaretu', Simona Monaco', Jena Velji-lbrahim?, Gaelle Luabeya?, J. Crawford?
"University of Trento, 2York University

Reach and grasp plans must adapt to both externally and internally imposed changes, which have been
previously investigated (Pelisson et al., 1986; Medendorp et al., 2003). However, less is known about
how grasp plans are updated in light of external and internal changes (Le et al., 2014). Here, we used an
fMRI-adaptation-inspired design to investigate cortical mechanisms for updating grasp plans during
changes in object orientation and/or gaze location. In each trial, participants (n=7) were instructed to
always fixate on one of two LEDs. An oriented object (0° or 135°) was illuminated twice. Across the two
illuminations, the object was presented at the same orientation (Repeat condition) or different
orientations (Novel condition). After the second illumination of the object, participants were required to
grasp the object. We analyzed the second illumination period to identify areas that change the grasp
plan based on: 1) feature parameters (Novel Orientation > Repeat Orientation) and 2) spatial
parameters (Saccade > Fixation). Preliminary results suggest that feature parameter processing recruits
left SPL, SMG, lingual gyrus, MTG and MFG, as well as right posterior-alPS. In contrast, spatial parameter
processing implicates bilateral inferior, middle and superior occipital gyri, SPL, precentral gyrus, M1, left
ITG, IPL, mid-IPS, anterior precuneus, SPOC and FEF. Overall, processing of spatial properties taps into
the occipital (visual)- frontal (motor) network, whereas feature properties activate areas along the
occipito-temporal and occipito-parieto-frontal pathways.

1-D -168 Top-down control of sensory focus
Stephen Clarke'
"University of Ottawa

In senses as diverse as vision, hearing, touch and the electrosense, sensory neurons receive bottom-up
input from the environment, as well as strong top-down input from a hierarchy of feedback loops
originating from higher brain regions. Through connectivity with inhibitory interneurons, these positive
feedback loops can exert both positive and negative control over fundamental aspects of neural coding
including bursting and synchronous population activity. We show that a prominent midbrain feedback
loop synthesizes a neural code for motion reversal in hindbrain electrosensory ON and OFF pyramidal
cells by inactivating distinct feedback pathways during in vivo extracellular recordings. We demonstrate
that synthesis of motion representations and cancellation of distracting signals are mediated
simultaneously by dendritically compartmentalized feedback, satisfying accepted definitions of spatial
attention. The connection between balanced excitatory and inhibitory feedback, optimized neural
coding and a classic motion tracking behaviour, provides new insight into the computational roles of
feedback and active dendrites in mechanisms of spatial localization.

1-D -169 The rate and temporal patterning of spikes in primary somatosensory cortex
independently encode the amplitude and frequency of periodic signals like those driven by vibration
Mohammad Amin Kamaleddin', Steven Prescott?

"University of Toronto, 2The Hospital for Sick Children

How cortical neurons encode tactile information remains contentious. Firing rate seems to encode
certain stimulus features but spike timing is also important. For vibrotactile stimulation, driven by
periodic signals of 100-600 Hz, emerging evidence suggests that spike rate and timing are important.
Notably, pyramidal neurons in the first somatosensory cortex (S1) fire at rates <<100 Hz. To encode high
rate signals with low rate spiking, we hypothesized (1) that neurons fire on only a subset of cycles, but
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do so at a preferred phase such that spike timing encodes stimulus frequency; and (2) that higher
amplitude signals cause fewer cycles to be skipped, resulting in a rate-based code of stimulus intensity.
We tested these hypotheses using whole-cell recordings from pyramidal neurons in a slice preparation
of mouse S1 cortex. Dynamic clamp was used to simulate a high-conductance state with different noise
levels. Our data confirm that spikes occur at a preferred phase of the stimulus, consistent with
temporal-based coding of stimulus frequency, and that firing rate is positively correlated with stimulus
amplitude, consistent with rate-based coding. However, firing rate also varied with stimulus frequency
in the absence of noise, thus confounding rate-based coding of intensity, but noise abolished that
relationship without disrupting the phase preference required for temporal coding. Our data suggest
that spike rate and timing encode different stimulus features and that background noise is critical for
enabling these two coding schemes to operate independently.

E — Homeostatic and Neuroendocrine Systems

1-E-170 Luman/CREB3-deficient mice display blunted stress responses and a disregulated HPA
axis

Jenna Penney’, Tiegh Taylor!, Ari Mendell', Neil MacLusky’, Elena Choleris’, Ray Lu’

"University of Guelph

The secretion of glucocorticoids (GCs) is the classic endocrine response to stress in mammals.
Aberrations in this response have been linked to a number of highly prevalent mental disorders such as
depression as well as metabolic diseases and cancer. Understanding the underlying mechanisms is key
to prevent and treat these diseases. Dissecting and analyzing factors involved in the primary stress
response axis, the hypothalamic pituitary adrenal axis, will help gain critical knowledge of these
mechanisms. LUMAN, originally identified through its interaction with a cell cycle regulator HCFC1, is an
endoplasmic reticulum membrane-bound transcription factor that is involved in endoplasmic reticulum
stress and the related unfolded protein response. Luman has been linked to the glucocorticoid response
and to an increase in GR activity. Here we show that Luman-deficient mice have a blunted stress
response characterized by low levels of anxiety and depressive-like behaviours in addition to low
circulating GC levels. We also have preliminary evidence indicating that Luman may play a role in the
cellular secretory pathway during times of high secretory demand, ie CRH release in response to stress.
These results present us with a circular question regarding the cause of blunted stress response in
Luman-deficient mice - is it the secretion defect that results in low GC levels leading to a compensatory
increase in GR; or is it the increase in GR levels that induces negative feedback resulting in low GC level?
Our current data seem to suggest that both mechanisms may exist in mice.

1-E-171 Maternal high fat diet and prenatal stress programmes neonatal behaviour and stress
physiology

Sameera Abuaish’, Patrick McGowan'

"University of Toronto

The maternal environment has a profound effect on the development of offspring, including responses
to stress mediated by the hypothalamic-pituitary-adrenal (HPA) axis. Maternal stress and diet program
the HPA axis in a manner that persists throughout adulthood, however, studies of their effects on stress-
related behaviour and physiology in neonatal life are limited. The first two weeks of life in rodents is
known as the stress hyporesponsive period. During this period, the maturation of neural systems
mediating the HPA axis leads to the suppression of ultrasonic vocalizations (USVs) and movement in the
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presence of threatening stimuli, such as male odor. We investigate the effects of maternal stress during
the last half of gestation and perinatal maternal high fat diet (HFD) on stress-related behaviour and
physiology in neonatal rat offspring. On postnatal day 7, HFD pups produced fewer USVs and showed
greater immobility and higher Cort levels in response to isolation alone, an effect that was further
exacerbated by the presence of male odor. On postnatal day 13, only HFD pups that were prenatally
stressed showed a heightened Cort response to male odor. This indicates an interaction between
maternal stress and HFD to sensitize the HPA axis in the older pups. These preliminary results indicate
an alteration in typical responses to stress during the hyporesponsive period of the HPA axis as a
function of maternal stress and HFD exposure, which may involve changes in the regulation of genes
mediating the HPA axis.

1-E-172 Differential DNA methylation in the rat brain in adulthood associated with high fat
diet exposure in early life

Wilfred de Vega', Christine Lum', Sameera Abuaish’, Patrick McGowan'

"University of Toronto

Maternal obesity and consumption of a high fat diet (HFD) during pregnancy are known to increase the
risk of health problems in offspring during the later stages of life. HFD increases systemic and brain
inflammation, resulting in an overall dysregulation of immune response. Previous work by our group
showed gene expression differences of glucocorticoid and related immune genes in adolescence and
adulthood in Long-Evans rats exposed to maternal HFD. These differences were not associated with
current HFD consumption or differences in body weight since all offspring were provided control diet
after weaning. The underlying mechanism of these differences in offspring is unclear, but may arise in
part via epigenetic mechanisms such as DNA methylation. We explored this hypothesis by examining the
DNA methylome, DNA methyltransferase (DNMT) activity, and the expression of epigenetic regulators
and stress-related genes in the hippocampus and amygdala of Long-Evans rat offspring from rat mothers
exposed to HFD during pregnancy and lactation. We found impaired DNMT activity accompanied by
wide DNA methylome differences in HFD-exposed offspring. Gene ontology network analysis identified
differentially methylated genes in HFD-exposed offspring implicated in nervous system regulation,
cellular signaling, and metabolic regulation. Our results reveal epigenetic differences associated with the
biological dysregulation in adult animals exposed to HFD in early life.

1-E-173 Effect of chronic salt intake on vasopressinergic magnocellular neurosecretory
neurons in the supraoptic nucleus

David Levi', Masha Prager-Khoutorsky?, Charles Bourque3

'Research Institute, McGill University Health Centre, 2McGill University, *Research Institute of the McGill
University Health Centre

High dietary salt intake (HDSI) is considered a risk factor for elevated blood pressure and is correlated
with the incidence of cardiovascular disease and stroke. Increases in osmotic pressure due to increased
plasma sodium levels are detected by osmosensitive neurons in the hypothalamus, called
osmoreceptors. Osmoreceptors in the organum vasculosum laminae terminalis (OVLT) send an
excitatory projection to the supraoptic nucleus (SON) and activate specialized magnocellular
neurosecretory cells (MNCs). These MNCs project to the neurohypophysis, from which they release
vasopressin (VP) into the circulation. Recent studies demonstrate that chronic exposure of rats to HDSI
excessively activates MNCs and enhances secretion of VP. However, the synaptic mechanisms
underlying these increases remain poorly understood. VP-eGFP Wistar rats were subjected to a 7-day
salt-loading period in which their drinking water was replaced with 2% NaCl. Whole cell patch-clamp
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recordings of SON neurons were performed using an acute slice preparation that retains the OVLT->SON
synaptic connectivity. Patched cells were fluorescently validated as VP-expressing using live fluorescent
microscopy and then exposed to an acute hyperosmotic stimulus. Preliminary current clamp analyses
demonstrate changes in firing rate and membrane potential while voltage clamp analyses detect
changes in spontaneous excitatory postsynaptic current frequency. This study aims to elucidate the
possible enhancement of the OVLT->SON synaptic connection as a correlate of enhanced VP secretion
following HDSI.

1-E-174 Deletion of melanin-concentrating hormone receptor 1 from the accumbens nucleus
increases locomotor activity

Melissa Chee', Stephen Flaherty 112, Pavlos Pissios?, Nadege Briancon?, Jeffrey Flier?, Eleftheria Maratos-
Flier?

'Carleton University, 2Beth Israel Deaconess Medical Center, Harvard Medical School

Melanin-concentrating hormone (MCH) is a critical regulator of energy homeostasis. Transgenic deletion
of its receptor MCHR1 results in leanness by increasing energy expenditure and locomotor activity.
MCHR1 expression is widespread but a large proportion of MCHR1 cells are GABAergic. We tested the
role of GABAergic neurons for the effects of MCH on body weight, energy expenditure or locomotor
activity by selectively deleting MCHR1 from GABAergic neurons. We generated the MCHR1-flox mouse
and crossed it to the vGAT-cre mouse to produce the conditional vVGAT-MCHR1-KO mouse. Compared to
VGAT-cre controls. vVGAT-MCHR1-KO mice were 11% leaner, had 20% less body fat, 70% greater energy
expenditure and 93% increase in total baseline ambulation. We found that vGAT-MCHR1-KO mice had
an enhanced and prolonged response to the dopamine reuptake blocker GBR12909, which produced a
two-fold increase in cumulative locomotor activity lasting more than 5 hours. In order to identify a
candidate brain area supporting MCHR1 locomotor activity, we stereotaxically injected an adeno-
associated virus encoding cre recombinase-mCherry into GABAergic MCHR1 brain regions of MCHR1-flox
mice. Deleting MCHR1 mRNA from the accumbens nucleus increased total baseline locomotor activity
by 82%. These findings show that MCH acts partly via GABAergic neurons in the accumbens nucleus to
regulate body weight and energy expenditure. Furthermore, MCH signaling in GABAergic cells may
inhibit dopamine transmission in the accumbens nucleus to regulate ambulatory activity.

1-E-175 Measuring the activity of hypothalamic CRH neurons during stress
Tamas Flzesi', David Rosenegger’, Jaideep Bains'
"Hotchkiss Brain Institute

Corticotropin-releasing hormone (CRH) synthesizing neurons located in the paraventricular nucleus of
the hypothalamus (PVN) control the corticosterone response to stress via the hypothalamus-pituitary-
adrenal (HPA) axis. The link between CRH cell activity and the endocrine response to stress is derived
from hormone measurements and indirect/proxy measures of neural activity. The activity of CRH
neurons in awake, behaving rodents in response to different environmental conditions is largely
unknown. We utilized a genetic calcium indicator combined with fiber photometry to measure the
activity of PVN CRH neurons in vivo. A Cre-dependent AAV construct containing GCaMP6s was injected
into the PVN of CRH-Cre transgenic mice. Following two weeks of recovery, an optical fiber was
implanted above the PVN. Calcium changes in freely behaving mice in different conditions, such as
homecage, novel environment and during footshock were recorded 7 days later. We observed a rapid
and robust increase in PVN CRH Ca2+ levels in response to novel environment. This response was
further increased by footshock. The activity of PVN CRH neurons is temporally locked to each footshock
stimulus. Finally, we observed a slow decay of Ca2+ levels in PVN CRH neurons as mice were returned to

105



the homecage after exposure to footshock. Recently, our lab has shown that PVN CRH neurons are also
implicated in the behavioral consequences of stress, thus describing the temporal organization and the
amplitude of PVN CRH activity might lead to a better understanding of the circuit behind stress and
stress related b

1-E-176 Status of a manual structural magnetic resonance imaging segmentation protocol of
the hypothalamic-pituitary-gonadal axis

Sherri Lee Jones', Chloe Anastassiadis ', Jamie Near’, David Laplante?, Suzanne King', Jens Pruessner’
'McGill University, 2Douglas Mental Health University Institute, McGill University

The hypothalamus is a sexually dimorphic brain structure that signals to the pituitary, in turn activating
endocrine glands, such as the gonads in what is known as the hypothalamic-pituitary-gonadal (HPG)
axis. This axis regulates reproductive behavior and physiology, and may be involved in sexually
differentiated psychopathologies. However, there is no protocol for the in vivo study of the entire HPG
axis. OBJECTIVE. To develop a structural magnetic resonance imaging (MRI) segmentation protocol to
study the HPG axis in vivo. METHOD. We present the status of a manual segmentation protocol of the
HPG axis using structural MRI, from T1 and T2 weighted images acquired on a 3T Siemens scanner.
Segmentation is done using Display 2.0 (Montreal Neurological Institute). This work extends existing
protocols of the hypothalamus, to include hypothalamic subregions, such as the preoptic area, lateral
hypothalamus, and the ventromedial and dorsomedial nuclei, the pituitary stalk, anterior and posterior
pituitary glands, and the gonads. RESULTS. Preliminary data on 18.5 year olds (8 men, 8 women) are
consistent with expected sex differences in total hypothalamic volume (men > women, Cohen?s d=0.58),
and whole pituitary volumes (women > men, Cohen?s d=0.623). Intra-rater Dice kappa reliabilities
exceed 0.80 for the pituitary gland. Gonadal measures include total volume, and antral follicle counts.
CONCLUSION. We plan to test whether HPG axis integrity is altered in young adults exposed to prenatal
maternal stress, and whether HPG structures are associated with psychopathological symptoms.

F — Cognition and Behavior

1-F-177 Determining the Evolutionarily Conserved Role of Glial Derived Lactate in Drosophila
melanogaster Memory

Ariel Frame', Anne Simon’, Robert Cumming’

"Western University

Glial cells support active neurons by providing them with lactate. Studies using mice, rats and chickens
have provided evidence that the shuttling of lactate from glia to neurons is important for memory.
However, it is unknown if glial-derived lactate affects memory in an evolutionary conserved manner.
This question will be answered by assessing the role of glial-derived lactate in memory using Drosophila
melanogaster (flies), an invertebrate that has been used extensively to model human diseases. Flies
possess glia which function similarly to vertebrate glia. Recently, it was reported that fly brain glial
support neuron survival by providing them with alanine or lactate. Here we tested the hypothesis that
lactate generated by glial cells, and metabolized in neurons, promotes memory formation in flies.
Courtship-Conditioning (CC) is a behavioural memory assay which tests the ability of male flies to
remember prior exposure to unreceptive females. CC was used to test memory of flies which had been
genetically altered to either increase or decrease expression of lactate dehydrogenase, the rate limiting
enzyme of lactate production. Preliminary results suggest that flies with reduced glial lactate production
have impaired memory performance; while flies with increased glial lactate production have enhanced
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memory performance. These results will further understanding of the fundamental role which glia play
in memory formation as well as provide a novel model to understand the role that glial-derived lactate
plays during age-dependent and disease-associated cognitive decline.

1-F-178 Role of orexinergic receptors in the nucleus accumbens on food deprivation and
forced swim stress-induced reinstatement of morphine-conditioned place preference in rats
Abbas Haghparast'

'Shahid Beheshti University of Medical Sciences

There are few effective treatments for preventing relapse. Orexins, including orexin 1 (OX1) and 2 (OX2),
have been implicated in feeding, sleep, reward, and also stress-induced drug relapse. Besides, the
nucleus accumbens (NAc) is an important brain area involved in stress-induced drug relapse and the
function of dopamine system in this region is regulated by orexinergic transmissions. So, we evaluated
the role of orexinergic receptors in the NAc on food deprivation (FD) and forced swim stress (FSS)-
induced reinstatement of morphine-conditioning place preference (CPP). CPP paradigm was used to
evaluate the effects of intra-NAc injection of SB-334867, OX1 receptor antagonist, and TCS OX2 29, OX2
receptor antagonist, on two models of stress-induced morphine relapse including FD and FSS. Morphine-
CPP extinguished rats were divided into two main groups: one of the groups received 48-h FD and the
other received 6-min FSS. Then, the animals bilaterally received different doses of intra-NAc SB or TCS
(0.1, 1, 10 pg/0.5ul saline), 5 min before injection of morphine (0.5 mg/kg) to induce reinstatement. Our
results showed that blockade of OX1 or OX2 receptors in the NAc significantly attenuated stress-induced
reinstatement and role of OX2 receptor in FSS-induced reinstatement was more considerable than that
of OX1 receptor. These findings indicate that the orexinergic receptors in the NAc have a critical role in
FD- and FSS-induced reinstatement. It seems that orexin can affect the FD- and FSS-induced
reinstatement of morphine by modulating neurotransmission in this region.

1-F-179 Spatial manipulations of visual and auditory stimuli in crossmodal attentional blink
Amanda Sinclair', Jordin Tilbury’, Steven Prime’
"University of Saskatchewan

Attentional blink occurs when visual targets are in different spatial locations (Jefferies & Di Lollo, 2009).
Several studies have shown crossmodal AB with auditory and visual targets (Arnell & Jolicoeur, 1999). It
remains unknown how crossmodal AB might be affected by manipulating the audiovisual targets' spatial
congruency. We compared unimodal and crossmodal AB effects under spatially congruent (targets at
same location) and spatially incongruent (targets at different locations) conditions. In Exp 1, subjects
were tested in two unimodal (visual T1-T2 and auditory T1-T2) and two crossmodal (visual T1-auditory
T2 and auditory T1-visual T2) conditions with spatially congruent stimuli: visual stimuli were presented
as a single stream at fixation and auditory stimuli were presented to both ears over headphones. In Exp
2, subjects were tested in the same unimodal and crossmodal conditions, but spatial congruency was
manipulated by presenting separate simultaneous stimulus streams: two visual streams (left and right of
fixation) and two auditory streams (left and right ears). T1 and T2 were presented either in the same
(congruent) or opposite stream (incongruent). Our results show all unimodal and crossmodal conditions
yielded an AB regardless of spatial congruency, but they differed in the AB magnitude. AB was the
strongest in the congruent unimodal visual condition and the weakest in the crossmodal condition with
visual T1-auditory T2 in both congruent and incongruent conditions. Our findings provide new insight
into attentional interference across space and sensory domains.

1-F -180 Longitudinal studies of neurological symptoms in a mouse model of Werner syndrome
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Chin Wai Hui", Michel Lebel', Marie-Eve Tremblay'
Centre de recherche du CHU de Québec, Université Laval

Werner syndrome (WS) is a recessive disorder characterized by the premature onset of several age-
associated pathologies including dyslipidemia, diabetes, hepatic steatosis, abnormal oxidative stress,
cardiovascular diseases, and cancer. WS is caused by mutations in a gene encoding for a RecQ-type DNA
helicase involved in different aspects of DNA repair, replication, and transcription. Although WS is
considered a premature aging disorder, the association of mutations in the WS DNA helicase with
neurological alterations remains poorly investigated. To examine the impact of WS on the brain, we
generated a mouse model that lacks part of the DNA helicase domain of the WS gene homologue
(WrnAhel/Ahel). Longitudinal studies of neurological symptoms in male WrnAhel/Ahel mice were
conducted from 6 to 13 months of age. All behavioral results were compared with age-matched wild-
type controls. Our screening with the SHIRPA, open field and elevated plus maze tests revealed that
WrnAhel/Ahel mice show increased activity at 6 months of age. Interestingly, this hyperactive
phenotype of the WrnAhel/Ahel mice was reversed upon aging due to the loss of muscular coordination
and strength measured in these animals by the rotarod and wire maneuver tests. Also, aged
WrnAhel/Ahel mice developed stereotypy and reduced social novelty seeking behavior, under marble
burying, prepulse inhibition and three-chambered social interaction tests. We hope to identify
mechanisms leading to these behavioral alterations as to provide novel insights into the brain pathology
of WS patients.

1-F-181 Differential roles of infralimbic and prelimbic cortices in contextual biconditional
discrimination memory retrieval

Sadia Riaz', Pugaliya Puveendrakumaran’, Dinat Khan', Sharon Yoon’, Rutsuko Ito’

"University of Toronto

The two subdomains within the medial prefrontal cortex (mPFC), infralimbic (IL) and prelimbic (PL), have
been shown to differentially control context-dependent behaviour. While activity in the PL has been
shown to promote the expression of conditioned fear and drug seeking, IL activation has been
associated with the extinction and inhibition of these behaviours. Yet, the potential roles of the PL and IL
in contextually driven natural reward seeking remain underexplored. The present study sought to
further examine the functional dichotomy of the mPFC in contextual control over appetitively motivated
behaviour, employing a contextual biconditional discrimination (CBD) task in combination with
temporary pharmacological inactivation. To this end, adult male Long Evans rats received CBD training
involving the sequential presentation of two distinct auditory stimuli (X,Y) in two different contexts (A,B;
different size & odor). Rats were trained to nose poke in response to the presentation of one stimulus
for the delivery of sucrose reward and to withhold a nose poke response to the presentation of the
second stimulus in a context-specific manner (e.g. AX, AY-; BX-, BY ). Following acquisition, rats received
an intracerebral microinjection of a cocktail of GABAR agonists or saline into the PL or IL, prior to
undergoing a CBD training session and an extinction test. PL, but not IL, inactivation resulted in robust
impairment in CBD memory, indicating that the PL, but not IL, is necessary for the processing of
appetitively motivated contextual memories in natural reward seeking.

1-F-182 The influence of environmental factors on memory formation

Cailin Rothwell', Gaynor Spencer?, Ken Lukowiak’
"University of Calgary, ?Brock University
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Learning and memory formation are affected by various environmental factors such as the time of day,
crowding and/or social isolation. The mollusc Lymnaea stagnalis is useful for studying learning and
memory because learning-induced behavioural changes can be traced to specific key neurons. Variability
in memory forming capability has previously been reported between geographically separate
populations of Lymnaea, with some strains showing enhanced memory formation compared to others.
Here, we demonstrate that this variability also exists between two populations which originated from
the same location, but were subsequently reared in different laboratory environments for many
generations (Uni of Calgary vs. Brock Uni). Specifically, Lymnaea reared and maintained at U Calgary
form long-term memory (LTM) following two training sessions, while animals reared and maintained at
Brock U do not. Interestingly, Calgary animals reared from embryos at Brock U retain their stronger
memory forming capability for at least two generations, though preliminary evidence suggests that this
is lost by the 3rd generation. Alternatively, Brock snails reared from embryos at U Calgary demonstrate
improved memory and now form LTM with two training sessions. The reason for this divergence in
memory forming ability between different populations is being studied and activity within the neural
circuit generating the conditioned behaviour can be examined. These studies will provide insight into
how environmental factors may differentially influence memory formation across generations.

1-F-183 Methylene blue treatment rescues cognitive deficits in mice expressing active human
Caspase-6 in hippocampal CA1 region

Libin Zhou', Andrea LeBlanc’

"McGill University

Caspase-6 (Caspb) is abnormally activated in the classical Alzheimer disease (AD) pathologies, and
correlates with lower episodic and semantic memory in aged non-cognitively impaired individuals.
Transgenic expression of active human Casp6 in mouse hippocampal CA1 is sufficient to cause age-
dependent cognitive deficits in the absence of classical AD pathologies. Methylene blue is an inhibitor of
Tau aggregation through oxidation of cysteine residues. We recently reported that methylene blue
inhibits Casp6 via oxidation of the active site cysteine. Here, we investigated whether methylene blue
can rescue Casp6-induced cognitive impairments in our human Casp6-overexpresing mouse model.
Methylene blue was given at 20 mg/kg/d orally in the drinking water of 18-month-old mice for 1 month.
Episodic memory was measured with the novel object recognition and spatial memory with Barnes
maze. Open field assessments measured locomotor and anxiety problems. Methylene blue treatment
for 1 month reversed the Casp6-mediated episodic and spatial memory impairments. Locomotor
problems and anxiety were excluded as possible reasons for the Casp6-expressing mice poor
performance in cognition tasks. We are currently examining the brains of those mice biochemically and
histologically to confirm inhibition of Casp6 by methylene blue and to determine the impact of
methylene blue on inflammation and neurodegeneration. Our results suggest that in addition to
preventing Tau disaggregation, methylene blue could benefit Alzheimer disease subjects by inhibiting
Casp6-dependent cognitive decline.

1-F-184 Serotonergic (5-HT) Receptors Gate the Induction of Long-Term Potentiation (LTP) in
the Thalamocortical Auditory System of Rats

Karen Lee', Hans Dringenberg’

'Queen's University

The neuromodulator serotonin (5-HT) plays an important role in controlling the magnitude of long term
potentiation (LTP) and long term depression (LTD) in the visual cortex and hippocampus of rodents.
Serotonergic fibers also innervate the rodent primary auditory cortex (A1), but the regulation of Al
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plasticity by 5-HT receptors is largely uncharted. Thus, we examined the role of several, predominant 5-
HT receptor classes (5-HT1Rs, 5-HT2Rs, and 5-HT3Rs) in gating in vivo LTP induction at Al synapses of
adult, urethane-anesthetized rats. Theta-burst stimulation (TBS) applied to the medial geniculate
nucleus (MGN) resulted in successful LTP induction of field postsynaptic potential at thalamocortical and
intracortical Al synapses. Local, cortical application (by reverse microdialysis) of the broad-acting 5-HTR
antagonist methiothepin suppressed LTP at both thalamocortical and intracortical synapses. In fact,
rather than LTP, TBS elicited LTD during methiothepin application, an effect that was mimicked by the
selective 5-HT2R antagonist ketanserin, but not the 5-HT1AR blocker WAY 100635. Interestingly,
antagonism of 5-HT3Rs by granisetron selective blocked LTP at thalamocortical, but not intracortical Al
synapses. Together, these results indicate that activation of 5-HT2Rs and 5-HT3Rs, but not 5-HT1ARs,
exerts a powerful, facilitating effect on LTP induction at Al synapses. Thus, similar to its role in visual
cortex and hippocampus, 5-HT acts as a powerful regulator of long-term plasticity induction in the fully
matured Al of mammalian species (supported by NSERC).

1-F -185 Human sign-trackers are more prone to risk, but not more susceptible to risk-
promoting effects of reward-paired sensory features than human goal-trackers

Mariya Cherkasova', Alaa Akl', Luke Clark’, Jason Barton', Michael Schulzer', A. Stoessl', Catharine
Winstanley!

"University of British Columbia

Animal research has identified sign-tracking - a propensity to attribute incentive salience to reward-
predictive cues - as a possible vulnerability phenotype for addiction. In humans, only one study has been
published on sign-tracking (Garofalo & Pellegrino, 2016); however cue-reactivity, which describes
craving and behavioural responsiveness to addiction-related stimuli, has been extensively studied.
Despite conceptual similarity, it remains unclear whether and how these putative addiction markers are
related. Our aim was to determine whether sign-tracking predisposes individuals to a form of
behavioural cue-reactivity - risk enhancement by rewards' sensory features. We classified 131 subjects
as sign- or goal-trackers (median split) based on the time they spent gazing at the reward-predictive cue
vs. the location of the impending reward in the sign-tracking paradigm adapted from the published
human study. The effects of sensory feedback on risk were measured using two versions of an economic
decision-making paradigm: in one, monetary rewards were paired with images of money and casino-like
jingles; in the other, rewards were unaccompanied by sensory feedback. Sign-trackers were more risk-
prone than goal-trackers across both versions, due to higher sensitivity to increases in expected reward
value. Sensory feedback promoted risk taking across both groups, but if anything sign-trackers trended
towards being less, not more susceptible to this effect. Heightened cue-reactivity (as measured by our
paradigm) does not appear to be part of sign-trackers' behavioural profile.

1-F -186 Neural correlates of affective touch in mice
Claire Chan', Chulmin Cho', Sivaani Sivaselvachandran ', Loren Martin'
"University of Toronto

C-tactile (CT) afferents are a subclass of thin, unmyelinated C fibers that convey affective touch signals
to the brain. Stimulation of CT afferents is achieved through light and slow stroking of hairy skin, and is
accompanied by reported feelings of pleasantness. It has been suggested that CT afferents become
dysfunctional in chronic pain patients, which may account for clinical reports of pain in response to
previously pleasant or innocuous stimuli. Human studies have repeatedly described CT projections to a
network of brain regions that includes the insula, the amygdala, the anterior cingulate cortex and the
prefrontal cortex. However, we have yet to identify a similar network in a mouse model. Activation of CT
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afferents in mice has been proposed to have analgesic and anxiolytic effects. The lack of a comparable
mouse network provides a challenge for animal researchers who wish to explore the therapeutic
benefits of CT activation. Our current work endeavors to describe the central activational network of
affective touch in mice. To stimulate CT afferents, we are using a "gentle touch" protocol in which an
experimenter applies a light stroke to a mouse using a gloved finger. Preliminary Western Blot c-fos
analysis shows activation of several predetermined regions of interest, including the nucleus accumbens
and amygdala, both of which are involved in processing rewarding and aversive stimuli.

1-F -187 How does pimozide affect the motivational after-effect of rewarding brain
stimulation?

Czarina Evangelista’, Norhan Mehrez'!, Wayne Brake', Peter Shizgal'

'Concordia University

After rats receive free, non-contingent, rewarding brain stimulation, they become more motivated to
seek out additional stimulation. There is evidence that this "priming" effect is not mediated by
dopamine (DA). This finding is surprising given the well-established link between DA and reward seeking.
We used a new operant method to revisit this issue. Male Long-Evans rats (n = 8), bearing electrodes
aimed bilaterally at the lateral hypothalamus, were trained to lever press for electrical stimulation. A
response on a setup lever triggered the extension of a reward lever, which was armed on a fixed-ratio
(FR) schedule (range: FR2-30). Upon completion of the FR, a 0.5-s train of 300-500 uA, 0.1-ms cathodal
pulses was delivered, and the reward lever was retracted. After a 30-s inter-trial interval (ITl), the setup
lever extended, and a new trial began. Priming (2 or 10 0.5-s trains) was delivered during the ITI. Three h
prior to testing, vehicle or the DA antagonist pimozide (0.1, 0.2, 0.5 mg/kg) was administered. Curves
were obtained relating response vigour to the FR requirement. These curves were shifted leftward along
the FR axis by pimozide, thus indicating that the drug attenuated the effect of response-contingent
reward delivery on subsequent reward seeking. In contrast, pimozide failed to block the increase in
response vigor produced by non-contingent, pre-trial delivery of rewarding stimulation. This latter result
replicates the original demonstration that the priming effect persists even when dopaminergic
neurotransmission has been disrupted.

1-F-188 Auditory ERP differences across a continuum of psychotic symptoms in non-clinical
population

Anaya Rehman', Nichole Scheerer?, Jeffery Jones'

"Wilfrid Laurier University, 2University of New Brunswick

Psychosis is a term given to a mental state described as a loss of contact with reality. The aim of this
study was to relate early non-specific psychotic experiences in a healthy population measured with two
screening tools (Prime Screen and Youth Psychosis At-Risk Questionnaire-Brief) to event related
potentials (ERPs). Across the psychosis continuum, three ERP components were assessed: N1, P3 and
Mismatch Negativity (MMN). Impaired N1 suppression (increased N1 amplitudes) during vocalization
has been observed in psychosis. Similarly, there is evidence that P3 and MMN amplitudes are smaller in
psychosis. We proposed that individuals higher on the psychosis continuum would have increased N1
and decreased P3 and MMN amplitudes relative to individuals lower on the continuum. In a talk-listen
experiment, participants vocalized 'ah' sounds that were recorded and later played back. N1 amplitudes
while talking were reduced as compared to listening. However, as risk of psychosis increased, N1
suppression was decreased during talking. In the second experiment, participants completed an oddball
task in which P3 and MMN ERPs were elicited. Contrary to our expectation, P3 amplitudes did not relate
to risk. However, individuals higher on the continuum had smaller MMNSs. Finally, the combination of
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ERPs across the experiments provided better risk predictability than data from either paradigm alone.
These findings contribute to the development of a risk predictability model that could allow efficient
assessment of psychosis risk and may improve the prognosis for psychotic disorders.

1-F -189 Executive Functioning and Emotion Processing Deficits in Attention-Deficit
Hyperactivity Disorder and Bipolar Disorder

Rachel Yep', Donald Brien', Brian Coe', Alina Marin?, Douglas Munoz'

'Queen's University, ?Hotel Dieu Hospital

Despite distinct differences in age of onset and core symptoms, attention-deficit hyperactivity disorder
(ADHD) and bipolar disorder (BD) share cognitive and emotional processing deficits that can make
differential diagnoses difficult. In order to better characterize these two disorders, we compared ADHD
and BD performance on a saccade paradigm designed to probe both executive functioning and
emotional processing. Performance on this task may identify subtle differences between ADHD and BD
that traditional clinical assessments are not sensitive enough to capture. Healthy controls, ADHD, and
BD participants performed an interleaved pro/antisaccade task (look towards vs. look away from a visual
target, respectively) in which the gender of emotional faces acted as the directional cue to perform
either the pro or antisaccade. Saccadic reaction time and direction error performance was significantly
worse on antisaccade trials compared to prosaccade trials, with ADHD and BD groups making more
direction errors than controls on antisaccade trials. The presentation of emotional stimuli, particularly
negatively valenced and neutral faces, differentially affected the behavioural performance of ADHD and
BD groups. The findings presented here suggest that executive dysfunction is a key deficit in both
patient groups, and that it is differentially impaired when recruitment of emotional processing systems
is also required. Further characterization of how these processing systems interact in ADHD and BD
could be used to develop psychiatric endophenotypes to help improve diagnoses.

1-F-190 Modulation of cortical contrast response across the visual hierarchy depends on
pulvinar activity

Nelson Cortes’, Bruno Souza', Christian Casanova’

"Universite de Montreal

The pulvinar is the main extrageniculate visual nucleus in all mammals including humans. Given its
extensive reciprocal connectivity with the visual cortex, it allows the transthalamic cortico-cortical
transfer of visual information. We still don't know what is the nature of the signals send by pulvinar to
the visual cortical hierarchy. Recent data from our group indicate that inactivation of pulvinar decreases
the neuronal activity in the primary visual cortex (area 17) but increases responses in 21a, a higher-
order cortical area. This suggests that pulvinar can exert a different action across the visual cortex. We
tested this assumption by creating a network of sequential cortical levels attached to a pulvinar-like
structure to mimic the flow of neural activity from area 17 to 21a. Each component of the network
consisted of an excitatory-inhibitory population of neurons in the balanced state. The input to the
network was an excitatory Poisson spike train, similar to the projection from the lateral geniculate
nucleus to area 17. Furthermore, we simulated the pulvinar inactivation as a global reduction of the
strength of connectivity among pulvinar neurons. The simulated inactivation reproduced the effects
observed in areas 17 and 21a when we enhanced the strength of the excitatory pulvinar-cortical
projections from lower to higher cortical areas. Our findings suggest that pulvinar projections to the
visual cortex work as a feedforward inhibition where the connectivity strength depends on the position
of the target area along the visual cortical hierarchy. Supp CIHR.
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1-F-191 Opioid-mediated conditioning as a novel mouse model of placebo analgesia

Chulmin Cho', Sarasa Tohyama’, Mary Loka', Moon Jeong Cho', Claire Chan', Matthew Danesh’, Vassilia
Michailidis!, Loren Martin’

"University of Toronto Mississauga

One in five Canadians suffer from chronic pain, yet, chronic pain remains poorly managed. Despite the
urgency for the development of effective analgesics, progress in this area has been slow due to strong
analgesic responding from sham treatment. This phenomenon, called placebo analgesia has been
suggested to arise from the classical conditioning of contextual cues associated with drug action and can
contribute to analgesic responding in lieu of active drug treatment. Although its underlying
neurobiological mechanisms remains elusive, placebo responding represents a gateway to understand
and regulate the endogenous pain control system - a potential therapeutic avenue. In order to elucidate
the neurobiological mechanism of placebo analgesia and evaluate its therapeutic potential, we used the
spared nerve injury (SNI) mouse model of chronic neuropathic pain. Specifically, we assessed mechanical
pain thresholds pre- and post-SNI; we then pharmacologically conditioned mice by coupling the
conditioned contextual and tactile stimuli with an unconditioned drug stimulus, morphine. On the test
day, the conditioned mice were injected with saline or naloxone, an opiate antagonist. In comparison to
the naloxone treatment, saline treatment induced significant analgesia comparable to that of morphine.
These results indicate that pharmacological conditioning of the opioid system is possible for neuropathic
pain. This novel mouse model will allow us to identify neuronal network and substrates for opioid-
mediated placebo analgesia and those involved in endogenous control of pain.

1-F -192 Stress-related Circuitry that Regulates Empathy-like Behaviours in Rodents
Sivaani Sivaselvachandran', Navdeep Lidhar’, Fatima Safi', Meruba Sivaselvachandran', Abiram
Chandiramohan’, Sarah Rosen !, Chulmin Cho', Loren Martin’

"University of Toronto

Emotional contagion, the tendency to mimic and synchronize behaviours of another, is one of the most
elementary forms of empathy. Previous work has found that pain behaviours are enhanced in mice by
the observation of a familiar but not a stranger mouse that is also in pain. The absence of emotional
contagion in unfamiliar male mice has been attributed to stress from social threat. Also it has been
found that this social stress blocks empathic responses between unfamiliar mice through activation of
the hypothalamic-pituitary-adrenal (HPA) axis. The primary objective of the current study was to further
the understanding of the stress-related circuitry that regulates empathy-like behaviours in mice by
measuring pain-evoked behaviors and examining molecular changes in predefined brain regions. We
found increased glucocorticoid receptor phosphorylation for unfamiliar mice compared to isolated and
familiar mouse conditions in brain areas known to be important for empathy in humans such as the
prefrontal cortex (PFC) and anterior cingulate cortex (ACC). Preliminary analysis also showed an
interesting correlation revealing that mice with reduced pain response display increased glucocorticoid
receptor phosphorylation across conditions. These results aim to add to the limited findings currently
available in understanding empathy, among other social behaviours, at the molecular level.

1-F-193 Transformation of the head-direction signal into a spatial code
Adrien Peyrache’, Lisa Roux?, Natalie Schieferstein?, Gyorgy Buzsaki'
'McGill University, ?New York University

Animals integrate multiple sensory inputs to successfully navigate in their environments. Head direction
(HD), boundary vector, grid and place cells in the entorhinal-hippocampal system form the brain's
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navigational system that allows to identify the animal's current location. How the functions of these
specialized neuron types are acquired and how their computations relate to each other remain to be
understood. Firing patterns of HD neurons are influenced by the ambulatory constraints imposed upon
the animal by the boundaries of the explored environment. In the post-subiculum, the main cortical
stage of HD signal processing, the amount of spatial information is increased compared to their driving
thalamic inputs by the combination of the HD signal with other sensory modalities. In addition, HD signal
directly reach the hippocampus, likely conveyed from the thalamus. These findings demonstrate how
the HD and other sensory information can be transduced into a spatial code in parallel, distributed
pathways.

1-F-194 Alpha and beta oscillation at rest correlates with working memory capacities: A
resting-state MEG study.

Victor Oswald', Zerouali Younes', Aubrée Boulet-Craig?, Sarah Lippé', Karim Jerbi’, Philippe Robaey’
"Université of Montreal, 2University of Montreal

Short-term storage and mental information manipulation capacities in the human brain are key to
healthy cognition. These brain processes collectively known as working memory (WM) are associated
with modulations of rhythmic brain activity across multiple brain areas and frequencies. We recorded
resting state MEG and administered the Working Memory Index (WMI) from the WAIS-IV and the Spatial
Addition (SA) subtest from the WMS-IV to assess WM performance in 28 participants. Resting state
cortical sources for time series were compute for each subject. We calculated means of Power Spectrum
Density for different frequency bands (delta, 1-4Hz; theta, 4-8Hz; alpha, 8-13Hz; beta, 13-30-Hz;
gammal, 30-59Hz; gamma2, 61-90Hz) and correlated MEG power normalized for the maximum in each
frequency band at the sources level with WM performance. In order to control multiple comparisons,
we applied non-parametric cluster mass analyses (p=0,001). We found statistically significant positive
correlations with WM in bilateral superior frontal, inferior parietal lobule and paracentral lobule, right
superior parietal lobule, middle and inferior temporal gyrus, right pariéto-occipital lobule, right anterior
cingulaire gyrus. SA correlated with right superior and paracentral gyrus and left frontal and parietal
lobe. Results with WMI were specific to alpha band (8-13Hz) and results with SA are share in alpha (8-
13Hz) and beta (13-30-Hz) band. These results are in line with finding in working memory task and fMRI
activation during a task and at rest.

1-F -195 Contribution of perineuronal nets in the prefrontal cortex to cognitive function
John Paylor!, Brittney Lins?, Nadine Zabder?, Quentin Greba?, John Howland?, lan Winship'
"University of Alberta, 2University of Saskatchewan

Perineuronal nets are components of the extracellular matrix which are crucial to the regulation of
neural plasticity. These structures are lost in the prefrontal cortex of patients suffering from
schizophrenia and our group has recently replicated this in a prominent animal model of the disorder.
Unfortunately, the significance of the loss of PNNs and the regulation of plasticity in schizophrenia is not
well understood. Our current work is investigating the consequences of PNN loss in the prefrontal cortex
after treatment with the PNN degrading enzyme, Chondroitinase ABC. We injected this drug into the
medial prefrontal cortex of healthy rats and confirmed the efficacy and specificity of this treatment
using immunohistochemistry. We have found that PNN degradation results in the manifestation of
several schizophrenia-like symptoms such as working memory deficits and sensorimotor gating
impairment in affected animals. Furthermore, we have found evidence of increased immune cell
recruitment to the affected area and changes in neuronal activity.
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1-F -196 Population remapping in the entorhinal cortex and its role in mediating navigation in a
novel water task in rats

Deryn LeDuke’, Justin Lee?, Robert McDonald?, Robert Sutherland?

'Quest University Canada, 2University of Lethbridge

Previous work suggests that changes in extra-hippocampal network activity may trigger population
remapping responses in the hippocampus. The entorhinal cortex (EC) has one the strongest projections
into the hippocampus; changes in firing properties of spatially selective cells in the MEC, or context-
mediated cells in the LEC, may be responsible for remapping of place cells in the hippocampus. Rats
were trained to discriminate between visibly distinct platforms in the centre of opposite quadrants of a
circular pool with ample distal cues. After training, the platforms then switched quadrants, or were
placed in neutral (non-reinforced) quadrants in the pool. In general, location mediated more of the rats'
choices within the environment than by cue identity. Following choice determination after platform
switches, immediate early genes (IEGs), Arc and Homer-1a were tagged using fISH. Cells transcribing
IEGs in the entorhinal cortex were quantified using design-based stereology. We found that cells
activated in the entorhinal cortex after platform shifts were highly similar when the two platforms
exchanged locations, and were more dissimilar when the platforms were moved to new locations. These
results suggest that the entorhinal cortex may have a role in rate and global remapping in the spatial
maps of CAL. This study provides further evidence to the importance of entorhinal cortex in population
remapping in the hippocampus, and provides insight on how changes in location and appearance of
environmental features control memory-guided behaviour.

1-F -197 Rats with intermittent intake access to cocaine in the past showed persistent
susceptibility to reinstatement and more incubation of drug craving only when cocaine is injected
rapidly

Aliou Badara Gueye', Florence ALLAIN', Anne-Noé&l SAMAHA'

"Université de Montréal

Cocaine is thought to be more addictive when it reaches the brain rapidly (Allain et al. 2015). Prior work
shows that in rats with continuous access to cocaine delivered over 5 or 90s, those taking rapid
injections are more vulnerable to relapse (a key symptom of addiction) following abstinence
(Wakabayashi et al. 2010). However, recent studies suggest that cocaine addicts take the drug
intermittently within a bout of self-administration (SA), so as to produce spiking rather than
continuously high brain levels of drug (Beveridge et al. 2012). Here we determined how drug speed
variation influences the risk of relapse using an intermittent-access SA procedure (IntA) that achieves
such spiking brain levels of drug (Zimmer et al. 2012). Rats self-administered iv cocaine (0.25 mg/kg/inj)
6h/d for 10d. During each session, cocaine (paired with cues) delivered over 5 in one group and over 90s
in the other was available in 6 min bins every 32 min. One and 45d after the last IntA session, rats
underwent an extinction session (6h) during which drug and cues were absent. Directly after, we
assessed cue- and cocaine-induced reinstatement of lever-pressing behaviour (LPB). Cocaine intake was
similar in the 2 groups during the IntA phase. Yet, on both days 1 and 45 of withdrawal, the drug cue and
cocaine itself (10 mg/kg, ip) reinstated LPB only in the 5s-rats. They showed more increase of LPB
between 1 and 45d compared to the 90s-rats (incubation of drug craving). Thus, exposure to rapidly
rising spikes in brain cocaine levels might facilitate addiction by evoking changes in the brain.

1-F -198 A simple automated system for appetitive conditioning of zebrafish in their home
tanks and studying underlying neural activation
Neil Merovitch, Jillian Doyle', Russell Wyeth?, Matthew Stoyek’, Alan Fine', Roger Croll’
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'Dalhousie University, 2St. Francis Xavier University

Zebrafish are emerging as a novel model for studying learning and memory due to the accessibility of
molecular tools, rich repertoire of behaviours, relatively simple neuronal circuits, reasonable cost, and
usefulness for high-throughput screens. However, the number of behavioural paradigms that minimize
handling stress and are well suited to the social nature of these fish is limited. We developed an
automated learning paradigm to condition groups of adult and juvenile zebrafish rapidly in their home
tanks in a standard zebrafish facility. Fish exhibited significant conditioned responses as early as the 5th
trial, learning that the auditory stimulus (20 seconds of alternating half-second ascending and
descending 100-1000 Hz sweeps) was a predictor for the presentation of food at the water surface at
one end of the tank. Control zebrafish, for which the auditory stimulus was explicitly unpaired with food,
displayed no comparable responses. Memory of the association persisted for at least 2 days after
training when fish were tested either as groups or as individuals. The 2 day retention in juveniles (30
days post-fertilization) was associated with increased immunoreactivity to phosphorylated extracellular
signal-regulated kinase (pERK), a known marker of neural activity, in the dorsolateral telencephalon. This
simple paradigm permits scalable conditioning of zebrafish with minimal human intervention and
reduced variability. In addition, these results support the use of pERK to examine the neural correlates
of learning and memory.

1-F -199 Anxiodepressive-like behaviours induced by high fat feeding: particularities in female
mice.

Lea Decarie-Spain’, Alexandre Fisette’, Elizabeth Jacob-Brassard’, Diogo Fiuza', Melodie Takla', Philip
Barker?, Nathalie Arbour', Thierry Alquier?, Stephanie Fulton’

'Centre hospitalier de I'Université de Montréal , 2University of British Columbia

A bidirectional relation exists between obesity and depression. We recently showed that consumption
of a saturated, but not monounsaturated, high-fat diet (HFD) leads to anxiodepressive-like behaviours in
male mice. This is dependent on activation of the nuclear factor kappa-B (NFkB) pathway in the nucleus
accumbens (NAc), a brain region involved in motivation and reward. Although men tend to accumulate
more adipose tissue in the abdominal region, the incidence of depression is two times higher in women.
Still, the use of female mice in biomedical research remains limited. Aim: Study the consequences of
saturated or monounsaturated high fat feeding on glucose tolerance, neuroinflammation, and
anxiodepressive-like behaviours in female mice. Methods: Female mice were fed a low fat diet (17%kcal;
soybean oil), a saturated fats (50%kcal; palm oil) or monounsaturated (50%kcal; olive oil) HFD for 24
weeks. Body composition, glucose tolerance, anxiodepressive-like behaviours and expression of
inflammatory markers in the NAc were measured. Results: Similarly to males, only palm HFD-fed
females developed anxiodepressive-like behaviours. However, metabolic impairments as well as
expression of inflammatory markers and NFkB transcriptional activity in the NAc were similar in mice fed
the saturated and monounsaturated HFDs. Conclusions: These results suggest that a saturated, but not
monounsaturated, HFD promotes anxiodepressive-like behaviours in female mice. Contrarily to males,
these behaviours do not seem to be related to inflammation in the NAc.

1-F -200 Post-synaptic expression of DCC regulates synaptic plasticity in the adult mammalian
hippocampus

Edwin Wong', Stephen Glasgow', Greta Thompson-Steckel?, Timothy Kennedy'

'McGill University, 2ETH Zurich
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The netrin receptor deleted in colorectal cancer (DCC) and its ligand netrin-1 are both essential for
normal neural development. Both are also expressed by neurons in the adult nervous system and
enriched at synapses. Conditional genetic deletion of DCC expression from glutamatergic neurons in the
hippocampus of adult mice resulted in deficits in long-term potentiation (LTP) and spatial memory;
however, the specific pre- and post-synaptic contributions of DCC have not been identified. Here, we
show that adult mice with selective deletion of DCC from the post-synaptic CA1 hippocampal subregion
exhibit impairment in spatial memory tasks. Conversely, we show that selective genetic deletion of DCC
from the pre-synaptic CA3 hippocampal subregion in adult mice does not result in impairments of
spatial learning and memory. These findings support the conclusion that post-synaptic DCC at the
Schaffer collateral synapse is required for the synaptic plasticity underlying spatial memory formation.

1-F-201 Orbitofrontal infusion of the T-type calcium channel antagonist Z944 impairs visual-
olfactory integration on a novel rodent multisensory integration task

Madeline Parker', Wendie Marks ', Terrance Snutch !, John Howland

"University of Saskatchewan

Deficits in multisensory integration (MSI) are among the cognitive comorbidities associated with
neuropsychiatric disorders such as epilepsy, schizophrenia, and autism. A growing body of research
suggests abnormal T-type calcium channel activity may contribute to these impairments. Our
understanding of the neural substrates of MSl is limited by a lack of behavioural assays to examine this
cognitive process in rodents. Therefore, we employed a novel paradigm, the Multisensory Oddity (MSO)
task. The MSO assesses unisensory processing and the ability to integrate information obtained from
two sensory modalities to allow odd object identification. Specifically, two pairs of objects, each with
two sensory features, are presented alongside an odd object, composed of one feature from each pair.
In the present study, we tested whether the highly selective T-type calcium channel antagonist, Z944
(100, 500 iM), dose-dependently altered MSO performance when administered into orbitofrontal cortex
(OFC), an area critical to MSI. Rats treated with 500 iM Z944 displayed significant MSO impairments on
the visual-olfactory sensory combination. An oddity discrimination depending only on olfactory
processing was not impaired by 2944 (500 iM) infusions into OFC, indicating unisensory perception
remained intact. Together, these findings suggest T-type calcium channels mediate the normal
expression of MSI. Further investigation may help identify T-type calcium channels as therapeutic
targets relevant to the treatment of disorders characterized by impaired MSI.

1-F -202 Spatial Distribution of Hippocampo-Cortical Interaction during Sharp-Wave Ripples
Javad Karimi', Mojtaba Nazari', Thomas Knopfel?, Bruce McNaughton', Majid Mohajerani’
'Canadian Centre for Behavioral Neurosceince/University of Lethbridge, 2imperial College London

Introduction. The coordination of cortical up-states and hippocampal sharp-wave ripples (SWR) during
slow wave sleep plays an important role in the consolidation of recently acquired memories (Battaglia et
al., 2004). It is based on studies in which investigators have recorded the cortical activity in a single
cortical area. Therefore, the degree of correlation between multiple cortical regions and hippocampal
ripples is not well known. Our goal was to investigate the spatial distribution of hippocampo-cortical
interaction across several cortical regions. Methods. We used voltage-sensitive dyes and genetically
encoded voltage indicators to capture brain activity with high spatiotemporal resolution. We imaged the
cortical activity using wide-field optical imaging combined with local field potential (LFP) and multi-unit
activity (MUA) recording from pyramidal layer of dorsal hippocampus CA1 under urethane anesthesia or
during quite wakefulness. Results. We found that the activities of areas adjacent to mid-line sinus,
especially retrospletial cortex (RSC), show stronger correlation with SWRs. We also grouped the
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hippocampal MUA around SWRs and found distinct cortical response corresponding to each of these
groups. Discussion. Our findings introduce a critical cortical region, RSC, involved in hippocampo-cortical
interaction, for further investigations. Exploring how RSC and hippocampus communicate in different
stages of memory processing, from encoding to consolidation, can shed light on mechanisms by which
memories are formed and stored in the brain.

1-F -202 Spatial Distribution of Hippocampo-Cortical Interaction during Sharp-Wave Ripples
Javad Karimi', Mojtaba Nazari', Thomas Knopfel?, Bruce McNaughton', Majid Mohajerani’
'Canadian Centre for Behavioral Neurosceince/University of Lethbridge, 2Imperial College London

Introduction. The coordination of cortical up-states and hippocampal sharp-wave ripples (SWR) during
slow wave sleep plays an important role in the consolidation of recently acquired memories (Battaglia et
al., 2004). It is based on studies in which investigators have recorded the cortical activity in a single
cortical area. Therefore, the degree of correlation between multiple cortical regions and hippocampal
ripples is not well known. Our goal was to investigate the spatial distribution of hippocampo-cortical
interaction across several cortical regions. Methods. We used voltage-sensitive dyes and genetically
encoded voltage indicators to capture brain activity with high spatiotemporal resolution. We imaged the
cortical activity using wide-field optical imaging combined with local field potential (LFP) and multi-unit
activity (MUA) recording from pyramidal layer of dorsal hippocampus CA1 under urethane anesthesia or
during quite wakefulness. Results. We found that the activities of areas adjacent to mid-line sinus,
especially retrospletial cortex (RSC), show stronger correlation with SWRs. We also grouped the
hippocampal MUA around SWRs and found distinct cortical response corresponding to each of these
groups. Discussion. Our findings introduce a critical cortical region, RSC, involved in hippocampo-cortical
interaction, for further investigations. Exploring how RSC and hippocampus communicate in different
stages of memory processing, from encoding to consolidation, can shed light on mechanisms by which
memories are formed and stored in the brain.

1-F-203 The sulcus diagonalis and the ascending ramus of the lateral fissure: a comparison of
two defining sulci of the inferior frontal gyrus of the human brain

Trisanna Sprung-Much’, Michael Petrides'

'McGill University, Montreal Neurological Institute

The sulcus diagonalis and the ascending ramus of the lateral fissure are two characteristic sulci of the
ventrolateral frontal cortex of the human brain. On the surface of the cortex, the ascending ramus
extends dorsally from the lateral fissure, dividing the posterior inferior frontal gyrus into the pars
opercularis and the pars triangularis. The sulcus diagonalis is a vertically oriented sulcus within the pars
opercularis. Given the close proximity and similar orientation of these two sulci, it can be difficult to
identify them properly. The present study aims to provide a means of differentiating the two sulci
accurately using magnetic resonance imaging (MRI). We labeled voxels within the sulcus diagonalis and
the ascending ramus in 40 MRI volumes (1.5T) that had been linearly registered to the Montreal
Neurological Institute (MNI) stereotaxic space, in order to determine morphological patterns, including
relations with neighbouring sulci. We then quantified the morphological variability by generating
probability maps using both surface-based (Freesurfer) and non-linear volumetric (MINC Toolkit)
registration methods. The results demonstrate that the sulcus diagonalis is a relatively superficial sulcus
that is less frequent than the ascending ramus. The latter is a much more reliable sulcus that
consistently extends medially to reach the insula. Understanding the details of the sulcal morphology of
this region, which, in the language dominant left hemisphere, is traditionally known as Broca's area, is
crucial for functional imaging studies investigating speech production.
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1-F -204 Automated Method to Measure Daily Mouse Routine Behavior in Health and Disease
Kenzo Yamamoto', Katya Gris', Marjan Gharagozloo', Shaimaa Mahmoud’, Denis Gris'
"University of Sherbrooke

Evaluation of animal behavior remains time consuming and observer dependant process. We present an
automated system for long-term evaluation of mouse behavior in home cage environment. We
hypothesized that the sensitivity of our method will detect subtle changes of neuroinflammation on
various gender and genetic backgrounds. We recorded mice in home cage environment for 24 hours a
day, 4 days a week, and analyzed videos using Clever Sys HomeCage software. The acquired array of
over 40 various behaviors was compared between multiple groups of experimental animals: male vs
female, comparison of female estrous cycles, experimental autoimmune encephalomyelitis (EAE) -
mouse model of multiple sclerosis vs. sham control, and EAE in hyperinflammatory genotypes vs. EAE.
Females compared to males exhibit significantly more active lifestyle, including increased time spent
hanging, remaining vertically, and walking; and decreased time eating. These differences were more
pronounced in proestrous and diestrous cycles. Signs of neuroinflammation in EAE mice were the
significantly increased time spent sleeping, eating, pausing, walking slowly; and the significantly
decreased time spent grooming, digging, sniffing, and hanging. Automated method to measure daily
routine in mice is able quantify and detect differences between male/female mice, differences of
estrous cycle of female mice, neuroinflammatory conditions, as well as various transgenic
manipulations. Our data suggest that this method is highly sensitive, unbiased approach to quantify
long-term behavioral outcomes in mice.

1-F -205 Imaging Blindsight: A study of motion detection and MRI
Michéle MacLean’, Vanessa Hadid', Latifa Drouiche’, Antonin Tran', Mathieu Dehaes’, Franco Lepore'
"Université de Montréal

Research on the visually impaired offers a valuable model of functional brain plasticity and how sensory
inputs reshape cortical activations. Following a unilateral post-chiasmatic lesion affecting the visual
cortex, patients suffer a controlateral visual loss referred to as Homonymous Hemianopia (HH).
Nevertheless, these patients preserve the phenomenal ability to unconsciously detect, localize and
discriminate visual stimuli presented in their impaired visual field. To investigate this paradox, known as
"blindsight", we have conducted a study using imaging techniques to evaluate the structural and
functional impact of such lesion in an HH patient. The five following MRI scan sequences were collected:
resting state, whole brain and sliced thalamic event related functional motion detection, diffusion-
weighted and anatomical scans. A subject with a right hemianopia underwent a series of visual tasks to
correlate "blindsight" performances with cerebral activity. When compared to neurotypical controls, we
observed strong anatomical and functional differences as well as asymmetrical BOLD activations. As the
main visual pathways of the lesioned side were missing, our results suggest that (1) sub-cortical
pathways are responsible for processing and relaying visual information; (2) the white matter tracts of
the still functioning areas increase; (3) the functional connectivity as a whole is modified. This
reorganization in the structure and function of the visual pathways correlates with behavioural changes,
thus offering a plausible explanation for the "blindsight" phenomenon.

1-F -206 Behavioral phenotyping of trait impulsivity with a decision-making task

Matthew Carland’, Paul Cisek’
"Université de Montréal
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Impulsivity is a multidimensional construct representing a vulnerability factor for a variety of clinical
disorders including addiction and problem gambling. Experimentally, impulsivity is typically measured
with behavioral tasks including go/no-go paradigms and the lowa Gambling Task, whereas clinical
practitioners rely primarily on self-reported psychometric batteries. One example is the UPPS Impulsivity
Scale, which partitions impulsivity into five sub-factors including positive- and negative Urgency, (lack of)
Premeditation, (lack of) Perseverance, and Sensation-seeking. However, recent meta-analyses have
revealed that behavioral- and self-report measures of impulsivity account for separate sources of
variance in impulsivity-related traits, suggesting that these assessment measures are tapping into
distinct and non-overlapping dimensions within a broader underlying construct. This lack of agreement
represents an outstanding challenge to the utility of impulsivity as an explanatory construct in
experimental and clinical domains alike. Here we present a novel decision-making task that yields a
variety of quantitative behavioral and psychophysical measures related to risk- and reward sensitivity,
response inhibition, and speed-accuracy preferences. We also report initial findings relating these
measures to specific sub-factors of the UPPS scale, thereby bridging the gap between behavioral and
self-report measures of impulsivity, as well as potentially aiding in the development of more precisely
defined cognitive-behavioral phenotypes of impulsivity. Support: NSERC, FRSQ

1-F -207 Within-Litter Maternal Care Interacts with Dopamine Transporter Genotype and
Dopamine-Related Behaviour in Female Rat Offspring

Samantha Lauby', Pauline Pan’, Alison Fleming', Patrick McGowan’

"University of Toronto

Early life adversity, as modelled by artificial rearing in rodents, modifies dopamine-related behaviour,
including impulsive action, behavioural flexibility, and sucrose preference. However, it is unknown
whether natural variations of maternal care within the litter result in similar phenotypes. We live-coded
maternal care for 30 minutes every other day across the first 7 days post-partum, and measured
duration and average bout (duration/frequency) of maternal licking of differentially marked female
pups. In adulthood, we tested dopamine-related behaviour of offspring with a Differential
Reinforcement of Lower Rates (20 seconds; DRL-20) or behavioural flexibility task followed by a sucrose
preference task. In addition, we investigated single nucleotide polymorphisms (SNPs) in dopamine
receptor 2 and dopamine transporter (DAT) genes. Average bout of licking provided to individual pups,
but not duration, correlated negatively with trials to reach criterion in the behavioural flexibility task and
sucrose preference task after 1 hour. This correlation was evident with animals of the A/A genotype in a
DAT SNP (RS13448119) but not the A/G or G/G genotype. DRL-20 performance was not correlated with
maternal care or the genotypes investigated. Overall, this study provides evidence that a) average bout
of licking may provide a measure of maternal care within the litter and b) some genotypes within the
litter respond to maternal care more than others. Further testing is needed to elucidate mechanisms by
which tactile stimulation provided by licking modifies dopaminergic signaling.

1-F -208 Physiological roles of glutamate secreted from VGLUT3-expressing neurons

Ornela Kljakic', Helena Janickova', Mohammed Al-Onaizi', Salah Mestikawy?, Marco Prado’, Vania Prado’
'Robarts Research Institute, University of Western Ontario, 2Douglas Mental Health University Institute,
McGill University

Vesicular glutamate transporter 3 (VG3) stores glutamate (Glu) in vesicles of neurons that commonly
secrete other neurotransmitters, such as striatal cholinergic interneurons (CINs). In CINs, VG3 expression
allows for Glu release and can facilitate acetylcholine (ACh) storage. Whether Glu released by VG3-
expressing neurons has significant physiological functions beyond supporting ACh neurotransmission is
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still poorly understood. We generated two mouse lines, one in which an excitatory DREADD (Drd) is
expressed in VG3-positive cells (VG3CreDrd) and a second line in which we knocked out release of ACh
(VG3CreFxDrd) in addition to expressing Drd. This allowed us to activate neurotransmitter secretion and
start to isolate Glu released from VG3-positive cells. Upon CNO injection, we found that activation of
VG3CreDrd cells caused decreased exploratory activity. However, the hypoactivity was not related to
motor deficits or alterations in mood and anxiety. Moreover, elimination of ACh release in VG3CreFxDrd
mice produced the same behavioural phenotypes, indicating ACh release may not impact the hypoactive
phenotype. Thus, these results suggest activation of VG3-positive neurons produces the overall
suppression of movement. Future experiments will investigate the brain regions involved in this
phenotype and the contributions of other neurotransmitters. Ultimately, these experiments will
broaden our understanding of glutamatergic transmission, specifically clarifying if Glu secretion from
VG3 neurons has specific physiological functions independent of their co-transmitter.

1-F-209 The Efficacy of Oral Versus Injectable Administration of Analgesia
Mary Loka', Chulmin Cho', Matthew Danesh’, Vassilia Michailidis', Loren Martin’
"University of Toronto

Rodents are used in research to answer essential scientific and medical questions. Oftentimes, surgeries-
like craniotomies- are preformed to answer these questions. As such, research institutions have
established committees that set mandates regarding the administration of analgesia to laboratory
rodents undergoing invasive procedures. These are typically administered via injection. Animals can
experience stress from handling and the injection itself, which can alter the development of pain.
Administering medication in an animal's water may be more effective at alleviating post- surgical pain
since it is a less invasive, and remains readily accessible as opposed to receiving medication all at once
through injection. For this experiment, we compare the efficacy of various medications, as well as saline
given both orally and through injection for alleviating craniotomy pain in mice. We test these using
minimally invasive measures of well being including the Mouse Grimace Scale to look at spontaneous
pain, Time to Integrate to Nest Test to assess nest building behaviour, and Home Cage Scanning to look
at behaviour in the home cage. Preliminary results have shown that control animals expressed the most
pain behaviour on surgery day as compared to animals receiving analgesics, though injections seem
more effective in mitigating the pain response than oral administration. Carprofen and saline injections
had the same effect on animals, where these animals expressed higher pain levels than control animals
by 72 hours indicating that injection stress may hinder healing.

1-F -210 Environmental enrichment increases resilience to aversive social stress in mice
Moein Yaqubi', Carine Parent’, Xianglan Wen', Dara Shahrokh’, Allison Martel’, Nicholas O'Toole, Josie
Diorio", Michael Meaney', Tie-Yuan Zhang'

"McGill University

Environmental enrichment during adolescent can increase social contact, increase physical activity and
reduce risk of developing depression like behavior. Enrichment can also increase neurogenesis that
associate with learning memory and stress responsivity. In the study, we examined how environmental
enrichment can alter gene transcription in ventral dentate gyrus, a brain region associates with emotion
and neurogenesis, influence the aversive impact of emotion eliciting stimuli in mice, by using RNA-
sequencing method. Animals were raised in either standard housing condition or enriched housing
condition until postnatal day 80. Animals were then examined the reactivity to social attack stress. The
result showed that enrichment significantly suppressed depression like behavior by measuring the social
interaction test after the social attack stress. We identified 275 genes differentially expressed between
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resilient animals that experience of standard housing condition and the resilient animals that are from
enriched housing condition. A pathway analysis using MetaCore from Thomson Reuters suggested that
an enriched cluster of these genes is involved in neurogenesis. Transcription factor binding site data
showed that ESR1 and OLIG2 are two major transcription factors that might control the expression of
differentially expressed genes. These data provide evidence that environmental enrichment affects
neurogenesis which might play important role in affecting emotion. This work was supported by funding
from Ludmer Centre for Neuroinformatics and Mental Health and by Hope for Dep

1-F-211 The effects of maternal separation and variable unpredictable stressors on behavior,
neuropeptide Y and gut microbiota composition.

Christian Avila', Giada DePalma’, Jun Lu’, Stephen Collins', Premysl| Bercik’

'McMaster University

Introduction: Changes in gut microbiota composition have been associated with changes in behavior.
Stress is known to alter behavior and gut microbiota composition. However, it is unclear whether gut
bacteria can affect vulnerability to stress. Methods: Newborn SPF C57BL/6 mice were subjected to
maternal separation (MS) or were left undisturbed (controls). At week 9, some mice were exposed to
variable unpredictable stressors (VUS) for 7 days. Thus, 4 groups of mice were used: A) Control n=28, B)
MS only n=29, C) MS+VUS n=17 and D) VUS only n=17. Behavior was evaluated using standard
behavioral tests. Serum neuropeptide Y (NPY) and cytokines were measured by ELISA. Microbiota was
analyzed by 16S rRNA lllumina. Results: Compared to controls, mice exposed to stress (MS, VUS,
MS+VUS) displayed increased exploratory and depression-like behavior when assessed by step down,
light preference and tail test suspension tests, respectively. Proinflammatory cytokines were increased
and NPY levels decreased in MS+VUS mice compared to controls. VUS caused major changes in
microbiota profiles, which was further accentuated by previous MS. Overall, relative abundance of
Bacteroides and Firmicutes was strongly correlated with NPY levels. Conclusion: Both early life stress
and VUS in adulthood induce depression-like behavior in mice. However, their combination appears to
confer lower vulnerability to stress. This is accompanied by changes in gut microbiota and serum NPY
levels, suggesting these factors may play a significant role in the observed behavioral profiles.

1-F-212 EEG functional connectivity during a working memory task in children with learning
disorders

Benito Martinez Briones', Thalia Fernandez-Harmony', Rolando Biscay-Lirio?, Gina Quirarte’, Jorge
Bosch-Bayard'

"Instituto de Neurobiologia, Universidad Nacional Auténoma de México (UNAM, 2Centro de Investigacion
en Matemdticas (CIMAT)

Working memory (WM) deficits are a main issue in learning disorders (LD). We compared the EEG
functional connectivity of LD-children with healthy controls during a WM task. 19 LD and 21 controls
(Ctrl) performed a version of the Sternberg WM task. Children had to remember 4 digits: in a light load
condition (LLC) the digits were the same; in a heavy load condition (HLC) they were different. EEG was
recorded by the 10-20 system. The current distribution at the sources was estimated (s-Loreta). 18 ROls
(network nodes) were selected based on a principal component analysis. A measure to find direct paths
of causal information flow between ROIs (isolated effective coherence, iCOH) was applied. Results: LD-
children had less correct responses than controls at the HLC. There were more differences in
connectivity between the groups in the HLC. Ctrl connectivity patterns coincide with the expected WM
related brain organization. LD children under-recruit left frontal areas, do not show fronto-parietal
connections but greater bilateral connections between frontal areas (mostly inferior and orbitofrontal)
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and involve the right mid-temporal gyrus. These may be compensatory mechanisms to attempt to
overcome their limitations due to the task difficulty. WM is fundamental to school learning, and these
results in LD-children could help to explain the WM deficits that might contribute to the poor
performance in academic abilities like reading, writing and mathematics. Special thanks to H Belmont, L
Casanova, ME Judrez, T Alvarez, S Cardenas, M Roca, PAPIIT-IN204613, and CONACYT-251309-597545.

1-F-213 Deep Brain Stimulation improves spatial memory in an Alzheimer's Disease mouse
model

Eva Vico Varela', Sylvain Williams'

'McGill University

Electrical deep brain stimulation (DBS) has been suggested to be a potential therapeutic approach to
rescue normal memory function in Alzheimer's Disease (AD). AD is a neurodegenerative disorder which
has been linked to amyloid beta aggregation, marked memory deficits and early hippocampal
degeneration. This study aims to identify memory-facilitation mechanisms of fornix DBS in the J20
transgenic AD mouse model (PDGFB-APPSwInd) by examining electrophysiological recordings of the CA1
hippocampal region. Baseline LFP recordings of CA1 were collected in 3 to 4 months old mice during
awake and sleep states, and 24 hours after DBS treatment. Sham and experimental groups were tested
in Passive Avoidance and Novel Place Object tasks to assess spatial memory performance. We show that
J20 mice display a significant impairment in memory in the Passive Avoidance task as measured by the
latency to enter the dark chamber, and in the Novel Place Object, evaluated by the Recognition Index.
Applying chronic Theta-Burst DBS to the fornix during the 24 hours after the initial learning of Passive
Avoidance and during 3.5 hours after the Novel Place Object's sample phase had a rescuing effect on
memory. We intend to examine the relationship between the stimulation, behaviour and CA1
hippocampal oscillations to elucidate the modulatory effect of fornix DBS on the memory network.

1-F-214 Temporal dynamics of amygdala striatal communication during risk/reward decision-
making

Debra Bercovici', Stan Floresco'

"University of British Columbia

Assessing costs and benefits associated with different options that vary in terms of reward magnitude
and uncertainty is an adaptive behaviour which motivates us to select the optimal course of action.
Previous studies using reversible inactivation have shown that the basolateral amygdala (BLA) to nucleus
accumbens (NAc) pathway promotes choice towards larger, riskier rewards. Neural activity in the BLA
and NAc show distinct, phasic changes in firing prior to action initiation and following action outcomes.
Yet, how temporally-precise patterns of activity within BLA-NAc circuitry influences choice behavior is
unclear. We assessed how optogenetic silencing of BLA projection terminals in the NAc altered action
selection. Rats were well-trained on a probabilistic discounting task. During testing, 5-7s pulses of light
were delivered to suppress BLA inputs to the NAc during specific task events; during a "prior to choice"
period or different "choice outcome" periods. Silencing BLA-->NAc terminals prior to choice reduced
selection of the more preferred option, suggesting prior to action selection, this circuit biases choice
towards more preferred rewards. In contrast, silencing during reward omissions increased risky choice,
whereas silencing during rewarded outcomes did not alter choice reliably. Collectively these data clarify
how patterns of activity in BLA-NAc circuitry convey different types of information that guide optimal
action-selection in situations of reward uncertainty.
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1-F -215 Modulation of probabilistic discounting and reversal learning by dopamine within the
medial orbitofrontal cortex

Nicole Jenni', Yi Tao Li', Stan Floresco’

"University of British Columbia

The medial orbitofrontal cortex (mOFC) monitors probabilistic action-outcome associations and biases
decisions related to reward uncertainty. Inactivating this region in rats alters both risk/reward decision-
making and probabilistic learning. The mOFC receives dopamine (DA) input, yet, how DA contributes to
efficient reward seeking has been virtually unexplored. Here, we assessed how mOFC DA receptors may
modulate decision-making in the face of probabilistic outcomes. Specifically, we assessed the effects of
intra-mOFC infusions of D1 or D2 antagonists on 1) risk/reward decision making using a probabilistic
discounting task and 2) probabilistic reversal learning. Our results indicate that mOFC D1 receptors
mitigate sensitivity to non-rewarded actions, as blockade of these receptors reduced risky choice by
increasing lose-shift behavior. Blockade of D2 receptors increased risky choice by increasing win-stay
behavior. On the other hand, blockade of D1 receptors impaired, while blockade of D2 receptors
facilitated probabilistic learning. Together, these findings highlight dissociable and opposing roles for DA
D1 and D2 receptors within the mOFC in guiding behavior in different situations involving reward
uncertainty. Elucidating how mesocortical DA influences action selection will expand our understanding
of the mechanisms regulating optimal and aberrant decision-making.

1-F -216 Dorsomedial striatum D1 and D2 receptors have opposing roles in approach-avoidance
conflict decision making

David Nguyen', Erind Alushaj', Suzanne Erb', Rutsuko Ito'

"University of Toronto

The dorsomedial striatum (DMS) is mainly composed of medium spiny neurons (MSNs) expressing
dopaminergic D1 (D1R) or D2 receptors (D2R), which have recently been linked to the control of
motivated behaviors. It has been shown that DMS D1R activation elicits reinforcement while D2R
activation induces punishment, suggesting opposing functions for the MSN subpopulations. However, an
investigation of DMS MSNs in the context of learned approach-avoidance conflict decisions, during
which the animal experiences competing motivational signals compelling both approach and avoidance
of a stimulus possessing both positive and negative incentive properties, is yet to be elucidated. The
present study addresses this question by utilizing a mixed-valence conditioning paradigm to examine the
effects of DMS D1R and D2R antagonism on approach-avoidance conflict behavior. Rats were trained in
a three-arm radial maze to associate visuo-tactile cues with sucrose, shock, or neutral outcomes.
Following conditioning, rats were microinfused with SCH23390 or Sulpiride in the DMS. Exploration time
was then assessed in a conflict test where rats freely explored two maze arms containing either a
neutral cue or a superimposition of the appetitive and aversive cues under extinction conditions. Our
results revealed that D1R antagonism decreased preference for the mix-valenced arm, while D2R
antagonism had the opposite effect, enhancing preference for the arm. Our results indicate that DMS
D1R and D2R are oppositionally involved in approach-avoidance processing when the valence of the
outcome is uncertain.

1-F-217 Magnetic stimulation of the supplementary motor complex delayed response
processing in a go/no-go task in men

Christina Tremblay', Stefania Ficarella', Boris Burle’

"Aix-Marseille University/CNRS
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The supplementary motor complex (SMC) is known to be active during response selection, but whether
or not it has a role in suppressing unwanted response and/or in the activation of the correct response
remains unclear. Contradictory results about the implication of the SMC in these processes were
obtained in functional imaging and transcranial magnetic stimulation (TMS) studies, mostly overlooking
the effect of gender. This study aimed to explore whether the SMC is involved in the response and/or
the inhibition processes in a go/no-go task taking into account the gender. Sixteen adults (8 men)
performed a go/no-go task (50% go) while receiving dual TMS pulses at 60 ms interval either over the
medial supplementary motor area (SMA) and the pre-SMA border or over the medial parieto-occipital
cortex (control). The first pulse timing was based on the subjects' RT distribution onset (mean: 129 ms).
For no-go trials, we analyzed the proportion and latency of the errors and partial errors while, for go
trials, we looked at the premotor and motor time. The premotor time was longer when the pulses were
applied over the SMC, but only for men. No other significant effects were noted. Disturbing the SMC
with TMS has delayed the response process in men without affecting inhibition, challenging the
hypothesis of an implication of the SMA and the caudal part of pre-SMA in this process. Gender
differences in regional brain activation often observed during behavioral tasks (including response
inhibition task) may be an avenue to further explore to explain the non-significant effect in women.

1-F -218 The effects of nicotine on cognitive function across the menstrual cycle in non-
smoking women

Carina Di Tomaso', Samantha Cote’, Dennis Gerlofs', Janie Damien', Adrianna Mendrek’
'Bishop's University

Changes in cognitive function across the menstrual cycle (MC) have been observed in numerous studies,
but not much is known about implication of nicotine in this effect, despite the fact that
neuropharmacological nicotine-estrogen (E) interactions have been reported. Different levels of E and
progesterone (P), hormones that fluctuate during the MC, are associated with changes in cognitive
performance. High levels of E are linked to improved performance on working memory (WM) and
emotion processing tasks, while low levels are associated with enhanced viso-spatial abilities. Nicotine is
reported to increase cognitive performance, but results in non-smokers are equivocal. In the present
study, we investigated the effects of nicotine on cognition across the MC, in healthy non-smoking
women. Participants were tested twice (4 mg nicotine gum and placebo condition) in three phases of
their MC (early follicular, late follicular, mid luteal) and completed WM, verbal memory, emotion
identification, and visuo-spatial processing tasks. Preliminary results suggest that administration of
nicotine leads to the overall diminished performance on the WM across MC, while other cognitive
domains remain unaffected. WM function was best during the mid-luteal phase in the placebo
condition, but nicotine interfered with it to the greatest extent during this time. Nicotine's deteriorating
effect on WM in non-smoking women is inconsistent with previous results in men. We are in the process
of collecting more data and updated findings will be presented during the conference.

1-F-219 Role of medial septum cholinergic neurons in memory consolidation during REM sleep
Junil Kang', Sylvain Williams'
'Douglas Mental Health University Institute

Spatial memory consolidation has been suggested to occur during rapid eye movement sleep (REMS),
since disrupting Medial Septum (MS) GABAergic neurons during REMS has recently been shown to
induce defects of spatial and contextual fear memory. Although previous study suggested that MS
cholinergic neurons fires during REMS there is yet no data supporting that these neurons are implicated
in memory consolidation. In this study, we examined the effect of MS-cholinergic neurons silencing on
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hippocampal activity during REMS and its consequences on the consolidation of contextual fear
memory. To inhibit cholinergic neurons in the MS, ChAT-Cre mice were injected with the inhibitory viral
construct AAVdj-ArchT (4) or a control, AAVdj-eYFP (3) and implanted with an optic fiber for optogenetic
inactivation. Three weeks later, mice received contextual fear conditioning (30s of cue tone followed by
50uA of electric foot shock) and were then returned to their homecage. Optogenetic silencing was
performed specifically during REMS for a 5hr period following the conditioning. On the next day,
contextual and cue memory were tested. Optogenetic cholinergic silencing during REMS impaired
contextual memory (91.1+9s) compared to the control group (140.5+21s, Mann-Whitney, p=0.04) but
the freezing time during the cue fear memory test was not significantly different between the
cholinergic silencing ArchT (178£22s) and the control eYFP (150.2+27s, meanzsem) injected groups
(p=0.6). Our study demonstrates that cholinergic neurons of the MS are necessary for context memory
consolidation during REMS

1-F -220 Objects devoid of edge information yield depth cue invariant representations in the
ventral pathway

Hassan Akhavein', Reza Farivar’

"Mcgill University

Edges are thought to be the primary source of visual object information in a scene. Computational
models of object recognition that utilize local edge information successful carry out diverse visual tasks
such as identification, categorization, and recognition. But humans can recognize objects that are devoid
of edge information?depth cues, such as texture, binocular disparity, and structure-from-motion (SFM)
are non-edge (second-order) source of object information. Are human visual object representations
inherently tolerant to non-edge cues? Using 1mm resolution fMRI, we measured the ventral responses
to objects of different categories defined purely and uniquely by a non-edge depth cue. To compare
representations, we trained classifiers on object classification based on fMRI responses to one depth cue
which then successfully discriminated object responses elicited by a different depth cue. We further
characterize the object representational similarity across depth cues and found that not only does the
human object recognition system representing objects defined by non-edge cues, but representations
are tolerant to variations in the non-edge depth cues.

1-F-221 Relationship between the modular structures of BFCNs and individual variability in
foreign language learning ability

Akiyoshi Akiyama', Toshimasa Yamazaki®, Eiko Soejima?, Takahiko Yamamoto?

'Kyushu Institute of Technology, 2Fukuoka Jyoto High School

Objective:The present study aimed to investigate the association between changes in the modular
structures of brain functional connectivity networks (BFCNs) and individual variability in foreign
language learning ability. Methods:Six healthy Japanese students (all male, age range: 16-21 years)
completed both pre- and post-training EEG sessions and examinations in English words. BFCNs were
constructed for pre- and post-training data. Training sessions required participants to attempt to
memorize 200 pairs of the same English words as those in the examinations and their Japanese
meanings. The connectivity between any two different electrodes (nodes) was calculated by
determining the synchronization likelihood (SL) of the EEGs. An edge connecting the two nodes was
drawn when statistically significant differences in SL values were observed between successful and
unsuccessful trials. The BFCN was decomposed into two nonoverlapping modules by the optimization of
the quality function Results and Conclusions:BFCNs for the pre-training data were higher in edge density
than those for the post-training data, though this difference was not statistically significant. Moreover,
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changes in the composition of modules of the BFCNs were associated with the individual difference
between two English-word examinations in scores.

1-F -222 SLEEP DEPENDENT DECLARATIVE MEMORY RECONSOLIDATION IN HEALTHY YOUNG
ADULTS

Jeiran Farrahi Moghaddam', Ella Gabitov', Maya Liverant?, Arnaud Boutin', Basile Pinsard’, Arnaud Boré’,
Ovidiu Lungu’, Julien Doyon’

"University of Montreal, 2University of McGill

Introduction: Declarative memory is defined as our capacity to acquire facts and events that are subject
to conscious recollection. After the encoding phase, new memories undergo off-line transformations,
which allow the initially labile traces to become fixed into the physical structure of the brain; called
consolidation. There is accumulating evidence that once a consolidated memory is reactivated or
retrieved, the latter goes through a reconsolidation process during which it can be degraded,
maintained or enhanced. In the present study, we sought to answer the following question: Are
retrieved consolidated traces susceptible to disruption by the same type of information? Method: We
developed a task based on work by Sonni et al. (2015), in which subjects were required to learn the
location of 36 everyday objects images located on a computer screen. 33 healthy subjects (25.03 + 3.66)
participated in this study. Group 1: Interference (16 subjects, 11 females); Group 2: control (17 subjects,
11 females). Results: We found that the administration of the matrix B after recall of the first matrix
(Group 1) interfered with reconsolidation of the memory, and thus significantly increase the amount of
forgetting seen in the retest session. In contrast we could not find any interference effect in the control
group. Conclusion: Our results confirm the reconsolidation hypothesis for declarative memory, but
further work is needed to identify whether the neural and neurophysiological substrates mediating
reconsolidation are the same or different from those involved during consolidation.

1-F-223 To attack or to defend? Resolution of response competition by the Basal Ganglia.
Eliane Comoli', Peter Redgrave?
"University of Séo Paulo, 2Sheffield University

The basal ganglia (BG) are vitally important component of the vertebrate brain that has changed little
over the ~400 million years of brain evolution. In humans the BG are associated with numerous
neurological and psychiatric conditions including Parkinson's disease, schizophrenia, obsessive-
compulsive disorder and numerous addictions. Many of these conditions can be interpreted in terms of
'selection-failures'. We considered the view of BG as a generic selection mechanism. To test this
hypothesis we exploited the spatial separation of two exclusive behavioural systems in different regions
of rat superior colliculus (SC) that contribute to separate sub-cortical loops through the BG to
understand how they operate when animals are deciding between exclusive and conflicting responses.
We used an anatomically based neural activity marker (in SC, thalamus and striatum) and retrograde
tracer to examine interactions between the competing functional loops when the food deprived-rat was
exposed to both predator and prey simultaneously. We also investigated the neurotransmission
modulation (GABAA agonist) at strategic locations of the competing loops to suppress or boost the
activity of one of the competitors and the animal's decision biased away from or towards that
competitor's response. We suggest that tecto-thalamic-striatal projections are functionally segregated
and provide an actual copy of event localization in the world (mainly the unexpected ones), which can
require attention, and the BG select the impulses based in the salience weight.

G — Novel Methods and Technology Development
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1-G -224 LCM-RRBS: A novel PCR-amplicon based method compatible with post-mortem
samples

Daniel Almeida', Gary Chen', Naguib Mechawar®, Carl Ernst’, Gustavo Turecki’

"McGill

Throughout neurodevelopment, spatiotemporal control over gene expression by epigenetic regulation
of promoters and enhancers results in a complex heterogeneity of cell types within the mammalian
brain. Thus, while a wealth of studies have investigated transcriptomic and epigenomic alterations
underlying the neurobiology of psychiatric illnesses, the use of bulk-tissue homogenates have masked
their ability to determine cell-type specific molecular dysfunctions. RRBS is a widely used technique for
the analysis of genome-wide methylation patterns, in regions of high CpG content, at the level of a
single nucleotide. There are, however, many disadvantages associated with traditional RRBS; including,
it?s reliance on costly methylated adaptors, fragmentation of libraries during bisulfite conversion, high
gDNA input requirements, as well as duplicated reads. Here we describe a simple, PCR-amplification
directed RRBS pipeline that ameliorates the need for adaptor based library construction. Briefly, our
PCR-amplicon RRBS protocol involves three steps, Mspl digestion, bilsulfite conversion and PCR
amplification with uniquely designed primers integrating locked nucleic acid technology. Preliminary
sequencing data is of comparable quality as RRBS employing traditional library construction. In
extension to this, our pipeline is capable of amplifying bisulfite converted gDNA from ~350 pyramidal
cells captured from post-mortem samples using LCM. The utility of this protocol is its utility in allowing
for the investigation of cell-type specific alterations underlying various illnesses.

1-G -225 Diffusion weighted tractography in the common marmoset monkey at 9.4 T
David Schaeffer', Kyle Gilbert', Joe Gati’, Alex Li", Ravi Menon', Stefan Everling’
"University of Western Ontario

The common marmoset (Callithrix jacchus) is a small New World primate that is becoming increasing
popular in the neurosciences as an intermediate research model between human and rodents. With
several major disorders characterized by alterations in neural white matter (e.g., Alzheimer's,
schizophrenia) proposed to be transgenically modelled using marmosets, the ability to reliably isolate
and characterize major white matter fiber tracts with MRI will be of utility for evaluating structural brain
changes related to disease processes and symptomatology. Here, we propose a protocol for isolating
major white matter fiber tracts in the common marmoset using ultra-high field MRI (9.4 T) diffusion
weighted imaging (DWI) data. Using a high angular resolution DWI (256 diffusion encoding directions)
sequence collected on four anesthetized marmosets, we provide guidelines for manually drawing fiber
tracking regions of interest based on easily identified anatomical landmarks in DWI native space. These
fiber tract isolation protocols are expected to be experimentally useful for visualization and
quantification of individual white matter fiber tracts in both control and experimental groups of
marmosets (e.g., transgenic models). As disease models in the marmoset advance, determining how
macroscopic white matter anatomy is altered as a function of disease state will be relevant in bridging
the translational gap between human and rodent models.

1-G -226 Elucidating the role of IncRNAs in neuronal survival

Martine Therrien', Myriam Heiman?
'Broad Institute of Harvard and MIT, 2MIT, Broad Institute of Harvard and MIT
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Long non-coding (IncRNAs) are found in every branch of life, implying that they play essential roles for
normal cellular function. However, as IncRNAs show dynamic expression, and bind protein, RNA, or
DNA, their functions and mechanisms of action have been difficult to study. With the recent advances in
RNA sequencing, the number of IncRNAs has increased exponentially, and 40% of IncRNAs are
specifically expressed in the brain, implying that neurons may be highly dependent upon IncRNAs. In
vivo genetic screens are essential to study gene function in an unbiased manner and many tools have
been developed to use them in mammalian organisms. We propose to use such screening to understand
the functions of IncRNAs in neurons. To conduct our screen, the CRISPRi methodology will be used to
target IncRNAs that are specifically expressed in adult striatal medium spiny neurons (MSNs). As a test
case, we will conduct a loss-of-function IncRNA screen around viability of MSNs to identify IncRNAs
essential for neuronal viability and those modulating Huntington's disease toxicity. MSNs are an ideal
first neuronal cell type to target, as the striatum is a relatively homogenous brain structure. Our work
will be the first to probe on a genome-wide level the function of IncRNAs in the mammalian brain. In its
first iteration, we will look at the simplest screening phenotype: viability. However, once our screening
pipeline is established, we will be able to screen around other IncRNA loss-of-function phenotypes,
including gene expression and splicing.

1-G -227 Timing and Dynamics Comparison Between Exponential, Quadratic, and the New
Cubic Integrate & Fire Models

Melissa Johnson’, Sylvain Chartier’

"Univeristy of Ottawa

Non-linear Integrate and fire (NIF) models are useful for their ability to predict spike times while being
easier to analyze than biological models. But different NIF models have their own benefits and downfalls
so choosing the correct one requires careful analysis. The two most popular NIFs are the exponential
integrate and fire (EIF) and the quadratic integrate and fire (QIF). The EIF is a good neural
approximation, but is mathematically difficult to analyze. The quadratic integrate and fire (QIF) is simple
mathematically, but its dynamics do not match that of the EIF. Therefore, a third alternative should be
considered: the cubic integrate and fire (CIF). The cubic function is already successively used as a
transmission function in bidirectional associative memory neural networks and requires very little
modification to produce a spiking model. All three models are canonical type | models with stability at
both resting and spiking states and their firing frequency is based on input strength. A benefit of the CIF
is its ability to easily modify both the dynamics and timing because the rheobase can be modified along
both the x- and y-axes. Before the three models are compared, all models are set to have the same
resting potential, rheobase y-value, critical voltage for spike initiation, and spike threshold. The CIF is
faster in spiking than QIF but slower than EIF. The change of membrane potential also falls between QIF
and EIF. Overall, the CIF is an excellent model to choice because it has both the mathematical simplicity
and neural dynamics.

1-G -228 Design of a specific SOFA-ribozyme to target the tauopathies
Laura Eyoum Jong', Georges Lévesque', Emmanuel Planel’
'CRCHUL - Université Laval

One of the main causes of tauopathies is the presence of neurofibrillary tangles (NFT). NFT consist in
intracellular aggregation of abnormally hyperphophorylated protein Tau. Several studies have shown
that NFT are associated with the pathogenesis of neurodegenerative disorders and neurotoxicity.
Moreover, it has been demonstrated that decreasing the level of Tau protein could prevent cognitive
deficits in mouse models. Based on these studies, our hypothesis is that reducing the level of Tau
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protein in the brain could decrease the NFT toxicity and delay the pathology. Our objective is to design a
molecule that will target directly Tau mRNA. We are developing the SOFA-delta (Specific On/Off
Adaptor) ribozyme, able to cleave the Tau mRNA. Our ribozyme is composed of three components: the
blocker, the biosensor, and the effector. In absence of Tau mRNA, the blocker inhibits the enzymatic
reaction. So the ribozyme stays inactive in "Off conformation". In presence of Tau mRNA, the biosensor
binds with a specific sequence on the Tau mRNA, induces the "On conformation", and the effector
cleaves the mRNA. We have designed delta-ribozymes that can target all the Tau isoforms. In this
project, we first synthesize the delta-ribozyme by molecular cloning. Secondly, by transfecting it in
neuronal cells we characterize its effects on Tau mRNA and protein by PCR and Western-blot. Finally, we
will produce AAV viruses to express our ribozymes in mouse brain and evaluate its effect on cognitive
function. Thus, we expect a decrease of Tau mRNA, NFTs, and a reduction on behavioural deficit.

1-G -229 Comparison of various preparation methods for the study of tau protein
phosphorylation by immunohistochemistry

Andréanne Turgeon', Maud Gratuze', Francoise Morin?, Wai Hang Cheng?, Cheryl Wellington3, Sébastien
Hébert!, Emmanuel Planel’

"Université Laval , 2Université Laval, 2University of British Columbia

Hyperphosphorylation and aggregation of Tau protein is a histological and pathological marker of
Alzheimer disease. To study the phosphorylation of Tau, brain of mice models are often examined by
immunohistochemistry. However, the best method of fixation is not known. The objective of this study
was to compare different fixation and sectioning methods to determine which one gives the best results
by immunohistochemistry. Three different mouse lines were used: non-transgenic mice (B6 model),
mice with a mutation on Tau protein (P301S model) and hTau mice (express human tau without
mutation on a murine Tau KO background). We first compared fixation by immersion of non-transgenic
mouse brains (with or without hyperphosphorylation) in Bouin's solution vs in 4% paraformaldehyde
(PFA). Both methods were tested with or without saline perfusion before fixation, and brain fixation was
performed at either 4°C or at room temperature. Paraffin embedding and sectioning was following.
Finally, perfusion with Bouin or PFA 4% followed by immersion in the same fixative was tested at 4°C.
Our preliminary results indicate that the fixation by immersion with Bouin' solution kept at 4°C seems to
be the best method to see phosphorylation of Tau and avoid degradation. We also observed that
perfusion before fixation gave poor results due to dephosphorylation of proteins in post-mortem brain.
In conclusion, our results show the importance of choosing the right fixation method for the study of
Tau protein to be able to see optimal signal of phosphorylation and obtain better results.

1-G -230 A rapid method for quantifying the relative intensity of immunofluorescence over
large cortical regions

Jennifer Novek’, Nour Malek', R Anne McKinney', Julio Martinez-Trujillo?, Michael Petrides®

'McGill University, 2Western University, Robarts Research Institute, *McGill University, Montreal
Neurological Institute

The quantification of fluorescent-labelled cortical components (e.g. cell bodies) has largely been carried
out in two ways: a stereological approach where a subset of neurons or other cortical structures are
manually counted with extreme precision; or the average intensity of the fluorescence signal is
measured at high magnification, using confocal microscopy. Although useful, both approaches are time
consuming and limited in scope, restricting the adequate and accurate sampling of cortical areas and of
specific cortical layers. Recently, advances in the computerized processing of tiled images have
permitted the examination of large regions of the cortex. Despite this substantial increase in available
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data, the field currently lacks quantitative approaches for the analysis of immunofluorescence on such a
scale. The present study has provided a simple method for this purpose by modifying an approach used
for brightfield cytoarchitectonic analysis by Mackey and Petrides (2009). The relative intensity of VGAT,
VGLUT1 and VGLUT2 fluorescent antibodies in areas MT (middle temporal) and MST (medial superior
temporal) of the rhesus macaque cortex was measured using minimally processed widefield images,
sampling lines, and normalized data. This new, simple method can rapidly quantify changes in the
relative intensity of the fluorescence signal in large regions of interest across the whole cortical depth as
well as within particular cortical layers. This approach can aid in rapid, initial assessments of areas to
guide future, more detailed analyses.

1-G-231 Differential Diagnosis of Epilepsy and Psychogenic Non-epileptic Seizures
Shannon Baker', Katrina Kent!, Matthew Greenacre', Laszlo Erdodi?
'Schulich School of Medicine and Dentistry & University of Windsor, 2University of Windsor

Distinguishing adults with epileptic seizures (ES) from those with psychogenic non-epileptic seizures
(PNES) is a challenging differential diagnosis. The gold standard is in-patient video EEG monitoring.
Although neuropsychological testing can enhance the clinical decision making, research on its diagnostic
power produced equivocal results. The goal of the present study is to examine the discriminant power of
cognitive tests when applied to this specific differential diagnosis. We performed a retrospective chart
review of patients who underwent neuropsychological testing at the Geisel School of Medicine. The
sample includes 114 patients diagnosed with ES and 33 patients diagnosed with PNES at the hospital's
epilepsy monitoring unit. A series of independent t-tests will be performed to identify
neuropsychological tests that discriminate the two groups. Tests with the largest effect size will be used
as predictors in a logistic regression model to determine the best combination of test scores to
discriminate between patients with ES and PNES. The equation will be made available to clinicians to
guide test selection and provide an empirical estimate of the likelihood that a given seizure semiology
has a psychogenic origin. If the psychometric testing produces clinically meaningful classification
accuracy, it could serve as a valuable screening procedure or a confirmatory diagnostic tool in addition
to biometric measures. Neuropsychological assessment is less invasive, more accessible and less
expensive than in-patient video EEG monitoring.

1-G -233 Hanging Behavior in Mice is a Sensitive Marker of Animal Welfare
Ingita Patel", Irene Lecker 2, Jeffrey Mogil®, Robert Bonin?
"University of Toronto, 2University of Toronto , 3McGill University

Rodent welfare is typically determined from behaviors such as locomotion, exploration, sleep and
feeding. However, these parameters are often insufficient to detect subtle declines in rodent welfare.
Our preliminary experiments have revealed that cage-lid hanging behavior, which is identified by mice
suspending themselves from the metal lid of their cage, serves as a novel and highly sensitive measure
of mouse welfare. Using an automated video tracking system, we tested the hypothesis that hanging
behavior correlates with pain and disease severity in mice. We observed that traditional animal models
of acute (intraplantar capsaicin or formalin) and chronic pain (intraplantar complete Freund's adjuvant,
Spared Nerve Injury) exhibited a drastic reduction in hanging behavior. In addition to standard pain
models, which inflict pain by targeting the mouse paw and impede the ability of the mouse to hang, we
observed that postsurgical pain (craniotomy), cancer pain and bladder cystitis pain (cyclophosphamide,
i.p.) also decrease hanging behavior. Finally, we demonstrated that hanging behavior is also reduced by
septic illness (lipopolysaccharide, i.p.). Interestingly, the effect of bladder cystitis pain and sepsis on
hanging can be reversed using the analgesic, ketoprofen and the anti-inflammatory, indomethacin,
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respectively. Collectively these results indicate that hanging behavior is a robust and sensitive readout of
mouse welfare that can be easily incorporated to facilitate the early detection and resolution of pain or
illness.

1-G-234 An Improved 3D Hydrogel Culture Model for Glial Scarring
Kyle Koss', Matthew Churchward', Kathryn Todd'
"University of Alberta

Implantable devices have been shown to have great potential to restore significant function in a range
of injuries to the central nervous system; however, the innate immune response to implanted devices
can reduce functionality and ultimately cause device failure. A glial scar composed of microglia and
astrocytes eventually encompasses the electrode, partitioning the device from target neurons. Although
remarkable improvements have been made to implantable devices and electrodes, in vivo testing
remains an expensive and time consuming way to characterize biocompatibility. In our study we have
developed an improved high throughput in vitro hydrogel model, encapsulating primary cultured glial
cells, to enable study of the foreign body response to implanted devices. A 3D hydrogel was synthesized
from methacrylated hyaluronic acid, via photo-crosslinking, to house the glial cells. The macromer
concentration 0.5% w/v was used. Primary microglia and astrocytes were isolated from whole brains
and cultured in mixed populations. 20% Geltrex, a basal lamina mixture, was incorporated to improve
glial cell adhesion and mobility. Integration of microglia and astrocyte to the matrix was assessed by
confocal microscopy. Morphology of the hydrogel was assessed with scanning electron microscopy. It
was found the Geltrex enhanced cell integration with expansive glia networking, which was not present
in the unmodified matrix. In summary, we have designed a 3D tissue-like system to test biocompatibility
of implantable materials, which is tailored to the cells in a glial scar.

1-G -235 Automated Optogenetic and Mesoscopic Brain Imaging System for the Mouse Home-
cage

Federico Bolanos', Jeffrey LeDue', James Boyd', Timothy Murphy’

"University of British Columbia

Over the last several years experiments that rely on awake and behaving mice have become a new
standard. These experiments require the mouse to be head-fixed to obtain high quality optical data and
is usually done chronically following many mice over the course of several weeks which can induce
stress. Additionally these mice have to be trained to tolerate long sessions of head restraint, and since
this is done for each mouse it can become a time consuming task for the experimenter. Here we
describe a home-cage based system that automatically identifies, and head-fixes the mice while
dispensing water rewards. The system is similar to the automated imaging system that we published
before, but differs in its head-fixing mechanism and in the addition of a movable laser to stimulate
different areas of the cortex while the mouse is head-fixed. The system can support up to ten mice that
are automatically imaged, stimulated and weighed. We also describe a training protocol where the RFID
identified mice learn to self-initiate brain imaging trials in order to obtain water rewards while their
movement becomes progressively more restricted until they are fully head-fixed. The system utilizes the
Raspberry Pi single board computer in order to minimize cost and thus maximize the potential to scale
up the system.

1-G -236 A random-access, two-photon laser-scanning system design for comprehensive, in vivo
and awake imaging of neural activity
Kelly Sakaki', Kaspar Podgorski?, Kurt Haas'
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'Djavad Mowafaghian Centre for Brain Health, Howard Hughes Medical Institute

Understanding how neurons transform synaptic input and encode information in action potential firing
output is a leading question in neuroscience. Neurons responding to sensory input allow tracking
controlled responses of synapses and action potential firing to compare input/output. Neurons receive a
variety of input tuned to distinct sensory stimuli, yet firing is often tuned to a restricted input-domain.
How does a neuron respond to some inputs, but not others? What is the transformation of encoding at
the level of synaptic input and action potential output? How are morphology, electrophysiological
properties and synaptic integration related? Answers require simultaneously tracking all synaptic and
firing activity in response to controlled sensory stimuli, in the intact and awake brain. Conventional
microscopes lack temporal resolution to capture complete structural and functional activity, thus rates
several orders of magnitude greater are required to capture the 4D data over sustained periods. We
describe a random access, two-photon, laser scanning system capable of ‘comprehensive imaging' of
structural and functional activity of a neuron in an intact/awake brain. This system achieves Ca-imaging
rate scanning using acoustic-optics to scan points-of-interest (POI) on neurons expressing Ca-sensitive
fluorophores, allowing 3D analysis of all synaptic and firing activity including plasticity induced by
external stimuli. Using POIl-scanning we achieved rates orders of magnitude greater than conventional
scanners to capture neuron state-representations over prolonged periods.

1-G -237 Fiber-optic imaging of FRET biosensors for recording GPCR signalling in vivo
Jace Jones-Tabah', Faiza Benaliouad’, Paul Clarke’, Terence Hébert'
'McGill University

G protein-coupled receptors (GPCRs) mediate neuronal responses to neurotransmitters and
neuromodulators, and are major drug targets in neuropsychiatric disease. Individual GPCRs signal via
multiple downstream effectors, only some of which may mediate therapeutic effects in vivo.
Furthermore, the specific complement of signalling cascades engaged by a given GPCR is determined by
several factors, including the particular ligand, as well as the cellular and tissue context. Linking specific
intracellular signalling events in defined cell populations to biologic effects in the whole animal would
advance our understanding of GPCR function in disease states and facilitate the development of novel
functionally selective ligands (i.e. those that only modulate a subset of pathways downstream of a given
GPCR). We have developed a method for imaging Forster resonance energy transfer (FRET)-based
biosensors that report signalling downstream of GPCRs in real time in live animals. We combine fiber-
photometry-based fluorescent recording with genetically-encoded FRET biosensors that report GPCR-
mediated second messenger production (cAMP, Ca2+) and protein kinase activity (PKA, ERK1/2) with
high spatial and temporal resolution. Biosensors are expressed in wild-type animals using viral vectors
and cell-type selective expression is achieved using specific promoters. Flexible fiber-optic patch cords
allow imaging to be performed in freely moving animals, allowing the simultaneous measurement of
behavioral and signalling responses to pharmacological manipulation.

1-G -238 Dynamic generation of thesaurus from text using deep learning
Kyomoto Matsushita’, Toshimasa Yamazaki'
'kyushu institute of technology

This study aims to automatically generate a dictionary describing the grouping of words based on the
semantic relations among them, that is, a thesaurus, from plain texts on the internet. A thesaurus used
in natural language processing is always incomplete for making a system that behaves like a person,
though usually requires a lot of expertise. Because language could change every day, the thesaurus
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should be updated. As a first step of this study, we focused on only hypernyms, hyponyms and
synonyms and attempted to construct classifiers. First, we made vector representations of wikipedia
data in English using word2vec. Then, among the vectorized words, we extracted ones registered in
wordnet, and determined one among the three relations. Finally, by deep learning, we trained
multilayered neural network, whose input and output are vectors representations of any two words
related each other and the relation, respectively. As a result, the discrimination rate has stayed at about
50 percent. In the future, the accuracy will be improved by using images as well as text.

H - History, Teaching, Public Awareness and Societal Impacts in Neuroscience

1-H -239 A Brain Museum Tour of Europe
Richard Brown', Emre Fertan’
'Dalhousie University

Europe has a rich history of neuroscience research and clinical neurology, but where can the history of
European neuroscience be found? The historical artifacts, documents and discoveries of European
neuroscience exist in many museums, but these are often forgotten or neglected within Europe and
relatively unknown outside of Europe. The purpose of this project is to present a tour of the brain
museums of Europe on a WEBSITE, showing the museums with materials relevant to the history of
neuroscience in each country. The history of neuroscience relies of objects from the past and this
website describes the collections related to brain research in European museums. Using this website will
enable students and researchers to locate historical objects in museums and plan visits to these
museums for teaching and research. The presentation will consist of a poster/oral presentation and a
website which meeting participants can browse for information. The present poster/Website contains
information on 31 brain museums in 18 countries, with more being added as we find them. The website
is a work in progress and we hope that users will provide us with information about brain museums
which we have not yet discovered. If you are planning a trip to one of the European cities with a brain
museum, this website will guide you to the location and the exhibitions on view. Enjoy your tour of Brain
Museums in Europe! This project is sponsored by the FENS History of Neuroscience Committee. If you
know of brain museums not presented on this poster, please contact Richard Brown at rebrown@

1-H -240 Convergence, Perceptions of Neuroscience.

Cristian Zaelzer', Kimberly Glassman', Andree Lessard?, Valerie Henault', Alice Brassard’, Kevin Jung-Hoo
Park’, pk Langshaw?, Keith Murai?, Rebecca Duclos®

'Convergence Initiative, 2Research Institute of the MUHC, 3Concordia University

Art in popular culture has a strong influence in shaping most people's understanding of science and
scientists. Films, novels, comics, illustrations, and other media are usually more appealing, and more
memorable than formal scientific lectures. The arts can be a strong tool allowing the public to situate
and see themselves in the complexities of scientific inquiry. In 2014, the Council of Canadian Academies
concluded that even when "Canadians have positive attitudes towards science" there is a need for
evolution from a model focused on one-way communication from scientists to the public, to a two-way
engagement model giving the public a voice throughout the scientific process (Science Culture 2014). A
stronger science culture in Canada remains a work in progress. Convergence is the process by which two
different elements merge into a unified whole. It is the spirit of the Convergence Initiative that in the
last eleven months has placed together 16 neuroscientists on early steps of their careers from 12
different labs, plus 21 fine arts students of advanced cycles representing 14 different art disciplines.
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Four major academic organizations, plus the efforts of dozens of volunteers and entrepreneurs joined in
the common effort of changing perceptions in the students and institutions involved towards each other
work. In the process, we have made neuroscience research more accessible to a general audience using
the arts as media for communication. In this work, we present details of the project, the process, the
methods, and the results of this experience.

1-H-241 The Multiple Roles Families Play, Including Unpaid Healthcare Providers, after Severe

Brain Injury

Laura Gonzalez-Lara', Sarah Munce 2, Jennifer Christian 3, Fiona Webster#, Adrian Owen’, Charles Weijer
1

"Western University, University Health Network, 3Centre for Addiction and Mental Health, *University of
Toronto

To capture the multiple roles family members of patients in a vegetative state (VS), minimally conscious
state (MCS), or with locked-in syndrome (LIS) have while caring for a loved one we conducted semi-
structured qualitative interviews with substitute decision-makers of individuals who have been
diagnosed to be in a VS, MCS, or LIS. Using a constructive grounded theory design, family members were
interviewed twice to capture the different roles they play, the relationship among these roles, and the
burdens experienced. Twelve family members participated in the interviews for a total of 21 in-depth
interviews to date. Family members described undertaking a wide variety of different roles including
being a caregiver to the patient, caregiver to other family members, advocate, household provider, and
financial and legal gatekeeper. Family members described in detail the physical, emotional, social and
economic burdens experienced by them and the impact of these burdens on personal relationships and
family dynamics. Family members caring for a loved one who has been diagnosed to be in a VS, MCS, or
LIS undertake a variety of roles. Prominent among these is the role as unpaid health care provider, as
families fill gaps in care that exist within the health care system. The complex relationship among the
roles is a source of strain and burden for family members. Our findings suggest an urgent need to
improve the support family members receive, including strategies to care for themselves.

IBRO International Brain Research Organization

1-IBRO-242 Prenatal stress induces vulnerability to nicotine addiction and alters D2 receptors?
expression in the nucleus accumbens in adult rats

Nadia SAID', Sara Lakehayli', Meryam El Khachibi', Meryama El Ouahli’, Sellama Nadifi', Farid Hakkou’,
Abdelouahhab TAZI"

'Faculty of Medicine and Pharmacy of Casablanca

Prenatal stress (PS) can induce several long-lasting behavioral and molecular abnormalities in rats. It can
also be considered as a risk factor for many psychiatric diseases like schizophrenia, depression or PTSD
and predispose to addiction. In this study, we investigated the effect of prenatal stress on the
reinforcing properties of nicotine in the CPP paradigm. Then, we examined the mRNA expression of the
D2 dopaminergic receptors using the quantitative real-time PCR technique in the nucleus accumbens
(NAcc). We found that prenatally stressed rats exhibited a greater place preference for the nicotine-
paired compartment than the control rats. Moreover, we observed an overexpression of the DRD2 gene
in adult offspring stressed in utero and a downregulation in the PS NIC group (PS rats treated with
nicotine) compared with their control counterparts (C NIC). These data suggest that maternal stress can
permanently alter the offspring's addictive behavior and D2 receptors' expression.
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1-IBRO-243 Promoting Oligodentrocytes Precursor cells proliferation and survival in Multiple
Sclerosis

Ahmed Soliman'

'October University for Modern Sciences and Arts (MSA)

Multiple sclerosis (MS) is a neurodegenerative disease at which demyelination of neurons happens.
Microglia, lymphocytes, and macrophages are among the main reasons of such effect. Oligodendrocytes
Precursor Cells (OPCs) are the main targets of inflammation and immune attacks which can cause their
death by apoptosis; thus, not only demyelination occurs, but losing the ability of re-myelination is lost as
well resulting in MS. In mice with introduced multiple sclerosis-like disease (active induction by
immunization with myelin antigens), a combination of two drugs will be introduced integrating to
positively affect OPCs proliferation and survival; consequently, a synergistic effect should be achieved.
First, 'WIN55,212-2' chemical compound, with a cannabinoid-like effect, stimulates OPCs proliferation. It
also has a neuroprotectant effect and induces oligodentrocytes maturation. Second, Minocycline, a
lipophilic tetracycline antibiotic, that has anti-apoptic effect on oligodendrocytes. The drugs will be
carried on a non-viral vector, a designed dendrimer will be used. Through stereotactic intra-cranial
injection, the dendrimer including the nanosized drugs, will be injected. The experiment can be
monitored by using TUNEL (Terminal deoxynucleotidyl transferase dUTP Nick End Labeling) to detect
oligodentrocytes cells apoptosis level. Through the above steps and design, OPCs size and proliferation
level should be enhanced and the reverse on apoptosis level, promoting control of the induced MS case
and even an approach to make the case better.

1-IBRO-244 Light Sheet Fluorescence Microscopy (LSFM) as a tool to study the role of F-spondin in
neural development of zebrafish

Nathalie Agudelo-Duefias', Manu Forero-Shelton', Veronica Akle’

"Universidad de los Andes

Studying the mechanisms underlying both neural development and functioning in vivo is currently
possible due to advances in light sheet fluorescence microscopy (LSFM). In our research, we use this
technique to identify and characterize migration patterns in developing neurons expressing the
extracellular matrix protein, F-spondin. F-spondin is a relatively novel protein which is highly expressed
in the floor plate and has been proposed to play a role during embryonic morphogenesis and
regeneration. It also contibutes to the development of the central nervous system (CNS) by
accumulating in developing nerves, promoting neurite extension and precursor differentiation. We
imaged Tg(sponlb:GFP) zebrafish embryos from 24 to 72 hours post-fertilization (hpf) and found two
bilateral clusters of cells, one located at the anterior-ventral diencephalon, possibly the olfactory bulb
primordium, and the other in the dorsal region. Given that the habenula is part of the dorsal
diencephalic conduction system and connects the forebrain with the mid and hindbrain, we suggest that
the second cluster could be the primordial of the ventral habenular nuclei. Performing 2D and 3D image
processing we obtained single cell trajectories of optic tectum neurons, applying drift correction
algorithms to account for shifts during development. Our results show that F-spondin expression can be
identified in various regions of the CNS starting at early stages during embryonic morphogenesis, which
is particularly useful to follow optic tectum development in vivo.

1-IBRO-245 Ten years of Canadian International Brain Research Organization (IBRO) Schools of
Neuroscience
Ante Padjen’, Albert Aguayo', David Ragsdale’, Melissa Vollrath’
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'McGill University

Since its creation in 1961 by an act of the Canadian Parliament, IBRO has engaged in promotion of
international collaborations amongst neuroscientists and in extensive educational programs directed
primarily to students from countries in developing areas. Unlike the other IBRO schools of neuroscience,
in which tutors travel to the students' countries, in the Canadian schools 10 - 14 students from Africa
and Latin America are brought to Canada for a stay of 2-3 weeks. They are selected for their academic
achievements and for their potential to change their environments. In the past ten years 125 students
(70 women, 55 men) from 21 countries, ranging in age from 24-43 years (average 29.6 y) have attended
the school. Most of attendees were graduate students (MSc: 9, PhD: 86), postdoctoral fellows (17) or
junior faculty (13). Canadian IBRO Schools have unique features: students are not only taught through a
series of interactive sessions by prominent Canadian neuroscientists but they also have an opportunity
to visit various state-of-the-art laboratories, often gaining hands-on experience, and they attend and
present a poster of their work at the Canadian Association for Neuroscience's annual meetings. The
schools are supported by IBRO North American Regional Committee and several Canadian institutions.

Tuesday, May 30, 2017

A - Development

2-A -1 Translational control of neuronal subtype specification by the 4E-T repressive complex in
neural precursor cells

Siraj Zahr', Guang Yang', Hilal Kazan?, Gianluca Amadei®, David Kaplan', Freda Miller’

"University of Toronto, Antalya International University, 2University of Cambridge

The diverse types of neurons that are organized into layers in the mammalian cortex are the
fundamental requirement for the assembly of complex circuitry. However, the mechanisms regulating
the genesis of these distinct neuronal populations from neural precursor cells (NPCs) are still not well
understood. Here, we show that deep and superficial layer specific MRNAs are coexpressed in early
NPCs during a period when only deep layer neurons are generated. We find that Brn1, which specifies
superficial layer neurons, is robustly transcribed in early NPCs, but is not translated until later timepoints
coincident with the genesis of superficial layer neurons. Interestingly, both deep and superficial layer
specific mMRNAs are associated with the translational repressor 4E-T, which we have previously shown is
essential for neurogenesis (Yang et al., Neuron, 2014). To characterize these repressive complexes, we
analyzed RBP-recognition motifs that are enriched in 4E-T bound mRNAs. This revealed several
candidates, including Pumilio2 (Pum?2), which interacted with 4E-T in NPCs. RIP-Chip analysis of both 4E-
T and Pum2 shows that they coordinately regulate mRNAs encoding differentiation and specification-
related proteins. Disruption of these complexes by knocking down either Pum2 or 4E-T leads to
neuronal misspecification. Together, these results suggest that NPCs are transcriptionally primed to
generate diverse types of neurons, but that a 4E-T-Pum2 complex represses translation of neuronal
specifier mRNAs to determine the appropriate timing and identity of their daughter neurons.

2-A -2 Quaking deficient oligodendrocytes display major splicing defects of the key axoglial junction
protein, Neurofascin-155, as well as self-splicing.

Lama Darbelli’, karine Choquet?, Claudia Kleinman?, Stéphane Richard'

"Lady Davis Institute for Medical Research/ McGill Univresity, Segal Cancer Centre/ McGill University
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Animal models of dysmyelination/demyelination play key roles in defining the biology of myelination
and developing new treatments for Multiple Sclerosis. The Quaking (QKI) RNA binding proteins bind in a
sequence-specific manner and regulate RNA processes including pre-mRNA splicing, mRNA export,
translation and stability. We generated a conditional gkl null allele in mice (Darbelli et al., 2016, J.
Neurosci 36:4106-20). Embryonic loss of QKI in OLs using Olig2-Cre resulted in extensive
hypomyelination in the central nervous system due to loss of mature OLs, resulting in death at the third
post-natal week. Adult loss of QKI using PLP-CreERT resulted in experimental autoimmune
encephalomyelitis-like symptoms with hindlimb paralysis, immobility and death by 30 days post-
tamoxifen injection. A transcriptomic analysis of gkl-deficient mice (Olig2-Cre) revealed major changes
in gene expression and RNA processing with the top categories being axon ensheathment and
myelination. Specifically, we identified a key axoglial junction protein in OLs (Neurofascin155) as the
major deregulated alternative splice event leading to paranodal defects in these mice. In addition, we
observed a switch in exon 2-deficient gkl mRNAs favoring the expression of gkl-5 rather than gkl-6 and
gkl-7. These findings define the QKI proteins as master regulators of OL differentiation and demonstrate
a requirement for their continuous expression in adulthood to maintain myelin and axoglial junctions
integrity. This work was supported by the MS Society of Canada. L.D. is a recipient of a CIHR doctoral
award.

2-A -3 Role of histone deacetylase 2 (HDAC2) in PV cell circuit development
Marisol Lavertu Jolin®, Félix Dumouchel’, Théo Badra®, Graziella Di Cristo’
"Université de Montréal, Centre de recherche du CHU Sainte-Justine

Cortical parvalbumin-positive basket cells (PV cells), the major source of GABAergic inhibition in the
brain, innervate hundreds of postsynaptic targets with multiple synapses clustered around the cell body
and proximal dendrites. These cells are particularly important for the regulation of many cognitive
functions and developmental cortical plasticity. Although the function of PV cells is being explored
extensively, the mechanisms that control their development and plasticity have not been entirely
resolved. Molecular mechanisms involved in synapse formation and strengthening include the
activation/repression of specific subsets of genes by stable epigenetic modifications. In particular,
Histones Deacetylase 2 (HDAC2) has been shown to regulate excitatory synapse plasticity and memory
formation. Whether HDAC2 affects PV cell synapse development is unknown. Here, we show that
HDAC2 is expressed by PV neurons. To dissect the role of HDAC2 in PV cell development in vivo, we
generated conditional KO mice (PV_Cre;HDAC2lox/lox), which express Cre selectively in PV cells after
P14. We found that PV expression levels and PV cell perisomatic boutons density is significantly reduced
in both the cortex and basal lateral amygdala by P60. Behaviorally, we found that adult
PV_Cre;Hdac2lox/lox mice extinguish more efficiently fear memories than control littermates. We are
now exploring the use of a specific Hdac2 inhibitor to erase fear memories. Our data imply suggest to
modulate Hdac2 activity in combination with behavioral therapy for post-traumatic stress disorder
(PTSD) treatment.

2-A -4 Characterization of cellular diversity in the embryonic cerebral cortex using single-cell
genomics

Scott Yuzwa', Michael Borrett?, Troy Ketela®, David Kaplan', Freda Miller®

"Hospital for Sick Children, 2University of Toronto, 3Princess Margaret Hospital

Corticogenesis, the assembly of the cerebral cortex during development, is accomplished by a
population of radial glial cortical precursors (CPs) which are tasked with producing the three major cell
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types of the cortex: neurons, astrocytes and oligodendrocytes. The processes by which CPs produce
neurons and glia involve integration of a tightly controlled transcriptional program with information
from the microenvironment. We recently identified a high level of complexity in the microenvironment
of CPs and neurons during mid-gestation when predominately neurons are being produced based upon
computational model predictions, smFISH and qRT-PCR. One possible explanation for this is that there
may be pronounced heterogeneity within these cell populations in the embryonic cortex. To
characterize cellular diversity and heterogeneity within the developing cortex, we have used high-
throughput single-cell RNA-seq (scRNA-seq). Here we describe how we have deployed scRNA-seq at
multiple embryonic time points during corticogenesis and identified the major cell types previously
known to populate the cortex, and additionally, we reveal potential subpopulation heterogeneity within
these cell types. We predict that identified subpopulations of CPs may play different roles in cortical
development, producing different neuronal and glial subtypes. Since we have identified many potential
ligands in the CP microenvironment, we are assembling a communication model between
subpopulations of CPs and neurons that will enhance our understanding of how cells interact in the
embryonic cortex.

2-A -5 Hoxb8:Cre represents spinofugal projections of nociceptive circuits
Farin B. Bourojeni’, Artur Kania?
'McGill University, 2Institut de recherches cliniques de Montréal

Although unpleasant, nociception remains a vital aspect of maintaining our bodies. Primary afferents
relay nociceptive signals from the periphery to spinal cord. This information is further processed at the
spinal level and transmitted to higher brain regions. This system enables us to respond rapidly to
noxious stimuli and provide a wide-range of appropriate behavioural responses. Nociception has been
mostly studied at anatomical and physiological levels; to complement these experiments, we are
characterising genetic labels of nociceptive projection neurons. The Hoxb8:Cre mouse line expresses Cre
recombinase in the caudal dorsal root ganglia and spinal cord. Using an axonal Cre reporter, we have
visualised Hoxb8:Cre spinal projections onto brain regions associated with nociceptive processing. These
neurons innervate the parabrachial nucleus, periaqueductal gray, and thalamus. However, other
nociceptive areas such as the amygdala and the septal nucleus are spared. We also began to study the
developmental time course of Hoxb8:Cre projections noting that in newly born mice (P0), only some of
the targets identified in the adult receive Hoxb8:Cre axons. Furthermore, we find that Hoxb8:Cre
spinofugal neurons display differences in neurotransmitter identities. Our data provide highlight
differences in the genetic identity of nociceptive spinal projection neurons. Moreover, our results
identify Hoxb8:Cre as the first genetic handle of spinofugal neurons, allowing their anterograde labelling
during early stages of development and as well as their functional analysis.

2-A -6 IL-6 and Its Receptor Are Required For the Maintenance Of Adult Neural Stem Cell Pools
Mekayla Storer', Denis Gallagher', Michael Fatt', Jaclin Simonetta', David Kaplan', Freda Miller
"Hospital for Sick Children

Neural stem cell pools that contribute to olfaction and cognition must last throughout the mammalian
lifespan. The mechanisms that determine how these pools are maintained, however, are still largely
unknown. Our laboratory reported that a transient maternal surge of interleukin-6 (IL-6) during
embryogenesis resulted in long-lasting increases in the numbers of sub-ventricular zone (SVZ) neural
precursor cells (NPCs) (Gallagher et al. Cell Stem Cell, 2013). We have now asked whether endogenous
IL-6 and its receptor IL6Ra, which we show are both expressed in postnatal and adult NPCs, are
important regulators of the maintenance of adult SVZ stem cell pools. We show that adult IL6-/- mice
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exhibited an almost 50% decrease in adult SVZ neural stem cells. Moreover, when the IL6 receptor was
inducibly deleted in adult SVZ neural precursors, this led to a significant depletion in the adult NPC
pools. Since IL6 is a cytokine that is increased in the circulation in response to stress, infection, and
neuropsychiatric disorders, we then asked whether increased circulating postnatal IL-6 would also
influence stem cell pools. Injection of P7 mice with IL-6 resulted in a burst of SVZ NPC proliferation and a
subsequent depletion of the NPC pools by P21. Initial experiments suggest similar decreases at 6-8
weeks. Collectively, these results identify an IL-6-dependent neural stem cell self-renewal and
maintenance pathway in the adult, and support a model in which perturbations in this pathway may
have long-lasting effects on stem cell pools and potentially cognitive outcomes in adults.

2-A-7 Structural connectivity abnormality in children treated for medulloblastoma
ADEOYE OYEFIADE', DONALD MABBOTT'
'The Hospital for Sick Children

Introduction. Treatments for medulloblastoma impart significant neurotoxicity on the brain. Though
diffusion Tensor Imaging has been used to describe treatment-related changes to white matter, there
remains a limited understanding of the effect of treatment on the dense, integrative network of
connections present in the brain. We utilized a network analysis approach to characterize changes
within a frontal network in a small sample of patients. Methods. Five medulloblastoma patients
(13.9+43.4 yrs) and matched healthy subjects (13.9+3.6 yrs) were scanned at the Hospital for Sick
Children. Transformed anatomical images were parcellated into pre-defined cortical areas after which
connections between six bilateral frontal regions (superior frontal gyrus, middle frontal gyrus, inferior
frontal gyrus (triangular, operculum, orbital), precentral gyrus) were reconstructed. Network analysis
was performed using the Network-based statitics Toolbox. Results and Discussion. NBS analysis (p<0.05)
revealed no significant differences between patients and controls in structural network organization.
However, we found a significant difference in nodal strength between both groups; [patients =
7.630.11, controls = 7.7440.13; p = 0.004]. Further analyses revealed significantly lower average FA in
right hemisphere connections of patients (p-values 0.06 - 0.007). Conclusion. Our results agree with
prior studies showing increased vulnerability of right hemisphere connections to treatment and suggest
preservation of network structure but deficits in connection strengths within networks.
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right hemisphere connections of patients (p-values 0.06 - 0.007). Conclusion. Our results agree with
prior studies showing increased vulnerability of right hemisphere connections to treatment and suggest
preservation of network structure but deficits in connection strengths within networks.

2-A -8 Early cannabis use initiation at 12-14 years old associated with thinner frontal and temporal
cortical thickness

Flavie Laroque’, Josiane Bourque', Sean Spinney’, Rachel Sharkey?, Travis Baker3, Alain Dagher?, Alan
Evans?, Hugh Garavan?, Marco Leyton?, Jean Séguin’, Robert Pihl?, Patricia Conrod'

"University of Montreal, 2McGill University, 3Rutgers University, *University of Vermont

The increase of cannabis (CAN) use among young Quebecers from 12% in 2008 to 15% in 2015 and its
future legalization have intensified public health actions to fully understand CAN effects on brain.
Thinner cortical thickness (CT) has been identified in adolescent using CAN but most studies focused on
adolescent aged 15 and more. This investigation compares CT measures in early CAN users aged 12 to
14 years old compared to non-using controls. Eleven CAN users and 11 non-user adolescents (age
13.8+0.6, 7 females for each groups) were matched on age, gender, handedness, socio-economic status,
IQ, alcohol use and personality. They underwent MRI anatomical scans and CT reconstruction was
performed with two automated pipelines, CIVET 2.0 and Freesurfer. Region by region ANCOVA were
conducted using SPSS with Freesurfer data. To confirm our results by a more restrictive approach, whole
brain CT group differences were assessed using generalized linear mixed effects model in SurfStat. Both
analysis were covaried for age, gender, handedness and intracranial volume. Compared to non-users,
CAN users had significant thinner CT in temporal and frontal regions when assessing region by region
analysis. Consistent with those results, whole brain analysis showed significant thinner CT in the left
middle temporal gyrus of CAN users. To our knowledge this is the first study to evaluate CT in a group of
early CAN user adolescents. Our findings are consistent with previous results in older adolescents and
indicate that even at an early age of CAN use, brain abnormalities are observed.

2-A -9 Differential requirement for Kirrel-2 in the formation of the vomeronasal and olfactory
glomerular maps.

Katrine Iversen*', Alexandra Brignall*', Alina Phen', Reesha Raja', Janet Prince', Jean-Francois Cloutier
'McGill University

The encoding of information by sensory systems is dependent on the formation of continuous and
discrete neural maps between sensory neurons in the periphery and second order neurons in the central
nervous system (CNS). In regions of the nervous system where discrete maps are formed, such as the
main and accessory olfactory systems, axons must converge or coalesce into distinct synaptic units. In
these two systems, sensory neurons project axons that form synapses with second order neurons in
neuropil structures termed glomeruli. Olfactory sensory neuron (OSN) axons coalescence into glomeruli
on the surface of the olfactory bulb (OB), whereas vomeronasal sensory neuron (VSN) axons form
glomeruli in the accessory olfactory bulb (AOB). The differential expression of cell adhesion molecules,
such as members of the Kirrel family of proteins, on OSN and VSN axons has been proposed to play an
important role in the accurate coalescence of these axons into glomeruli. Here, we have examined the
role of Kirrels in the coalescence of axonal projections in both the OB and AOB through a loss of function
approach. We show that ablating Kirrel2 and Kirrel3 expression leads to severe disruption in AOB
glomeruli formation, which is associated with a decreased number of excitatory synapse in glomeruli. In
contrast, loss of Kirrel-2 in OSNs only affects the coalescence of a small subset of OSN axonal
populations. Our results indicate that Kirrels plays a prominent role in the coalescence of VSN axons but
can be dispensable for the targeting of specific populations of OSN axons.
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2-A -10 Calcium signaling determines the transition from quiescent to proliferative states of neural
stem cell in the adult brain

Archana Gengatharan', Marina Snapyan', Qian Li', Magdalena Gotz?, Armen Saghatelyan’

Le Centre de recherche de I'Institut universitaire en santé mentale de Québec, 2Helmholz Center Munich,
Institute Stem Cell Research

Neural stem cells (NSC) persist in the subventricular zone of the adult brain and transit from the
quiescent to the proliferative states to produce new neurons. The mechanisms regulating the transition
from quiescent to proliferative states remain unclear. We used in vivo and ex vivo imaging approaches
to selectively label, monitor and manipulate NSC activity. To label NSC, we electroporated CAG-GFP
plasmid into the brain of newborn pups and analyzed GFP-retaining cells in the adult brain.
Immunohistochemical characterization of label-retaining cells in the adult brain revealed that 49% of
GFP+ cells are NSC. Continuous imaging of NSC in freely behaving animal for 3-4 days, revealed that
lengths of cell division is 81 £18.13 min. Since adult NSC are enriched in genes involved in the Ca2+
signaling, we next aim to determine whether the transition from the quiescent to the proliferative state
is linked to changes in Ca2+ levels. We thus electroporated genetically encoded Ca2+ indicator GCaMP6s
and performed Ca2+ imaging in GCaMP6s-retaining NSC at their quiescent and proliferative states. Our
data revealed that quiescent NSC display 4-fold higher Ca2+ frequency as compared to proliferative NSC.
We then employed pharmacological approach to dissect the mechanisms underlying different Ca2+
dynamics in NSC. Application of 2-APB, IP3 receptors antagonist showed a significant decrease in the
frequency of Ca2+ events in quiescent NSC. Altogether, our data suggest that the mechanisms regulating
the transition from quiescent to proliferative state are Ca2+-dependent.

2-A -11 mTOR pathway role during the development of cortical basket cell innervation is age-
dependent

Clara Amegandjin', Mayukh Choudhury?, Josianne Nunes Carrico’, Graziella Di Cristo’
"Université de Montréal, 2Mcgill

Cortical GABAergic Parvalbumin (PV)-positive basket cells (BCs) strongly regulate principal cell output
and plasticity. The Mechanistic Target Of Rapamycin (mTOR) pathway has been implicated in controlling
several aspects of neurodevelopment. Mutations in the regulatory components Tscl and Tsc2 of mTOR
cause the disease Tuberous Sclerosis, which is characterized by seizures, mental retardation and autism.
We investigate the role of mTOR activation in BC development. Tsc1 knockout in vitro caused a
precocious increase in bouton density and terminal branching formed by mutant BCs. In vivo, at P18,
Tg(Nkx2.1-Cre);Tsc1flox/flox mice showed both mTOR hyperactivation in BCs along with increased
expression of PV in the perisomatic region of pyramidal neurons. In contrast, by P45, PV+-gephyrin+
perisomatic puncta density was significantly reduced. Study of BC axonal morphology in cultures from
Tg(Nkx2.1-Cre);Tsc1flox/flox mice confirmed a faster rate of BC innervation maturation, followed at later
stages by innervation loss. Additionally, Tg(Nkx2.1-Cre);Tsc1flox/flox mice exhibit Tscl dose-dependent
increase in anxiety and deficits in working memory and social novelty behaviour. Tg(PV-
Cre);Tsc1flox/flox mice showed a similar reduction of BC innervation at P45 accompanied by social
novelty deficits. The reduction of BC innervation was confirmed by electron microscopy, which also
revealed a reduction of synapses formed onto BC dendrites. All together, these results suggest that
controlled mTOR activation regulates both the time course and the maintenance of BC innervation.

2-A -12 Presynaptic and Postsynaptic NMDARs in Refinement of the Developing Visual Circuit
Philip Kesner', Elodie Warren', Fan Ma', Edward Ruthazer’
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"Montreal Neurological Institute - McGill University

The N-methyl-D-aspartate type glutamate receptor (NMDAR) is essential to retinotectal refinement and
plasticity during development. Although seminal studies of developmental axon remodeling utilized
systemic receptor blockade, findings have generally been attributed to presumptive effects on
postsynaptic NMDARs (postNMDARs). More recent experiments in other brain areas have revealed the
existence of presynaptic NMDARs (preNMDARs) and suggested that they have roles in basal function
and plasticity. In this light, we have begun to re-examine the respective contributions of preNMDARs
and postNMDARs to brain circuit development. We have created a novel hemi-morphant model in
which NMDARs are knocked-down in half of the developing Xenopus laevis albino tadpole by injecting
an antisense Morpholino oligonucleotide (MO) against the GIuN1 subunit of the NMDAR into one cell at
the two-cell developmental stage. The utility of this approach lies in the fact that retinal ganglion cells
(RGC) cross the midline to project to the optic tectum. Therefore, NMDARs are knocked-down in RGC
inputs to their wildtype contralateral hemisphere (preNMDAR knockdown) and in all tectal neurons
(sparing the RGC inputs) on the other side (postNMDAR knockdown). Using in vivo multiphoton imaging,
electrophysiology, and immunohistochemistry we have begun to uncover unique roles for preNMDARs
and postNMDARs in receptive field development as well as complementary contributions to axon
complexity and dynamics, where preNMDARs appear to promote branch elaboration and postNMDARs
mediate branch stabilization.

2-A -13 ProBDNF and mBDNF signaling underlie distinct activity-dependent processes in visual circuit
development

Elena Kutsarova', Martin Munz2, Anne Schohl’, Alex Wang', Yuan Yuan Zhang', Olesia Bilash', Carmelia
Lee', Edward Ruthazer’

'Montreal Neurological Institute, McGill University, ?Friedrich Miescher Institute, Neurobiology Group

Sensory experience instructively refines topographic representations of the sensory world in the brain.
Correlation in the firing of presynaptic inputs leads to the stabilization of synaptic contacts.
Asynchronous firing of presynaptic inputs can lead to synaptic weakening and facilitates exploratory
axon branching and growth, favoring the pruning and retargeting of inappropriate connections. Brain-
derived neurotrophic factor (BDNF) is synthesized as precursor protein (proBDNF) and consequently
cleaved to its mature form (mBDNF). Tissue plasminogen activator (tPA) and plasmin are believed to
participate in the extracellular conversion of proBDNF to mBDNF. BDNF is a well-known modulator of
synaptic efficacy with mBDNF signaling through TrkB to enhance synaptic strength and proBDNF working
through p75NTR receptor to promote synaptic weakening. We used in vivo multiphoton imaging of
retinal ganglion cell axonal growth in Xenopus laevis tadpoles, in conjunction with various visual
stimulation paradigms to reveal the molecular mechanisms underlying synchrony-induced (Hebbian)
stabilization and asynchrony-induced weakening of retinotectal inputs. TrkB-Fc injection to sequester
endogenous BDNF prevents Hebbian stabilization of axonal branches. Presynaptic knock-down of
p75NTR impairs both axon branch additions and eliminations. Blockade of tPA inhibits axonal branch
elaboration over days. Our preliminary data suggest that proBDNF and mBDNF signaling may have
opposing functions in asynchrony and synchrony-induced structural remodeling to encode proper circuit
refinement.

2-A -14 The developmental program in differentiating neurons

Malvin Jefri', Nuwan Hettige!, Huashan Peng', Carl Ernst’
'McGill University
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Gene expression is explicitly programmed in a spatiotemporal pattern and dynamically modulated
throughout neuronal differentiation. While we are aware of critical genes in neurodevelopment, the
integration of how, when, and where gene expression is turned on during human brain development
has yet to be elucidated. To address this question, we are deleting eight genes that code for histone
demethylases or histone methyltransferases that are associated with intellectual disability. Genes
regulated by these histone modifiers are likely critical for brain development. Similarly, dysregulated
genes common across two or more histone modifiers may point to necessary gene expression levels for
normal development. For instance, a mutation in either KMT2D (lysine methyltransferase) or KDM6A
(lysine demethylase) causes Kabuki Syndrome - a particular clustering of clinical features on the autism
spectrum. This supports the idea that histone modifiers work together to regulate gene expression and
that common mutations in different genes may lead to a similar phenotype. We will study this
convergence using our method to rapidly produce induced pluripotent stem cells through simultaneous
reprogramming and CRISPR/Cas9 gene editing to create isogenic heterozygous and homozygous knock-
out models of histone modifier deficiency disorders and investigate their gene expression patterns using
RNA-seq at three developmental stages (iPSC, NPC, mature neuron). Results from this study may identify
a neurodevelopmental program that controls fundamental genes required for neurodevelopment in
humans.

2-A -15 Stressed adolescent mice: The long-term effects of a short-term unpredictable stress on
immunity

Ana Paula de Lima', Daniel Sanzio da Cruz', Cristina Massoco'

"University of Sao Paulo

Adolescence is one of the critical periods of development and have a great importance to health for an
individual as an adult. Stressors have been shown to suppress immune function and increase
susceptibility to inflammatory diseases. Thus, this study aimed to investigate the changes in sickness
behavior, splenic T-lymphocytes subsets, NK cells and macrophages induced by LPS treatment
employing a mouse stress model during adolescence. 30 days old Balb/c male mice were subjected to a
random pattern of stressful situations twice daily for ten days. Twenty days after the end of the stress
protocol, the animals were challenged by LPS. The sickness behavior was assessed by observed
symptoms and 48 hours later, mice were euthanized and splenic cells and blood were collected for
phenotypic analysis. The experiments were performed in accordance with the guidelines of the
Bioethical Committee of FMVZ, USP, Brazil (no 4485180614). The sickness behavior assessment showed
that stressed and challenged by LPS animals recovered more slowly than non-stressed and challenged by
LPS group. Animals only stressed showed decreased in lymphocytes TCD8 and TCD4 subsets and animals
stressed and challenged by LPS showed increased in macrophages and a decreased in macrophages
MHC+ subset. In addition, there was a decrease of NK cells in all groups compared to the control group.
Therefore, this unpredictable stress model causes long-term effects on immunity and appears to be a
useful model in neuroimmunomodulation studies.

2-A -16 Refinement of silent synapses: A revision of the competition hypothesis
Yumaine Chong’, Natasha Saviuk’, Brigitte Pie', Nahum Sonenberg', A Pejmun Haghighi?, Ellis Cooper’
'McGill University, ?Buck Institute for Research on Aging

During development, axons refine their connections by strengthening some inputs and eliminating
others through a competitive process that relies on synaptic activity; in the absence of activity,
refinement does not occur. While this hypothesis is generally accepted, the mechanisms that link
activity to refinement remain largely unresolved. Recent work indicates that postsynaptic activity acts
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on signaling pathways that reduce the action of 4E-BP, a repressor of cap-dependent translation.
Therefore, we asked whether deleting 4E-BP to enhance translation could drive axons to refine in the
absence of synaptic activity. To address this, we examined 2 mouse lines: One whose synapses in
sympathetic ganglia are silent because of a deletion in the a3 nAChR subunit, and another in which 4E-
BP has also been deleted (a3/4E-BP DKO). We used lipophilic dye tracing, immunostaining,
electrophysiology, and viral-mediated gene transfer to examine the innervation of sympathetic neurons.
In WT mice, preganglionic axons targeted their synapses to dendrites of sympathetic neurons and
refined their innervation over the first postnatal month. Axons in a3 KO mice targeted silent synapses to
the cell soma, and did not refine unless synaptic activity was restored. Surprisingly, when 4E-BP was
deleted (a3/4E-BP DKO), preganglionic axons refined, even though synaptic activity was absent. Our
findings indicate that the often cited competition hypothesis is incomplete. We demonstrate that
synapses can refine in the absence of synaptic activity and identify 4E-BP as a critical player in this
process.

2-A -17 Arp2/3 Complex Activation is Required for Commissural Axon Chemoattraction by Netrin-1
lan Beamish', Celina Cheung’, Karen Lai Wing Sun', Ricardo Alchini’, Alyson Fournier', Timothy Kennedy'
"Montreal Neurological Institute, McGill University

Axons of the developing nervous system are steered to their final synaptic targets by guidance cues that
line their path. Delivering attractive or repulsive signals, these guidance molecules direct the
reorganization of the actin cytoskeleton that supports the sensory structure of the axon tip, known as
the growth cone; thus directing motility of the extending axon. Netrin-1 is a well studied guidance cue
that, when bound to the transmembrane receptor deleted in colorectal cancer (DCC), acts as an
attractant for embryonic spinal commissural neurons. Binding to DCC initiates the formation of an
intracellular signalling complex that includes Rho GTPases Cdc-42 and Racl, as well as the nucleation
promoting factor Neuronal Wiskott-Alrich Syndrome Protein (N-WASp). N-WASp binds both globular
actin and the actin nucleating complex Arp2/3 which initiates the formation of new actin filament
branches from existing filaments. The current study aims to establish the Arp2/3 complex as a
downstream effector of netrin-1/DCC signalling for the re-organization of the actin cytoskeleton that
underlies commissural axon guidance.

2-A -18 Long term effects of early life maternal deprivation and tyrosine receptor kinase B (TrkB)
knockdown

Natalie Prowse’, Zachary Dwyer', Teresa Fortin', Amanda Thompson’, Pragya Shail', Shawn Hayley’
Carleton University

Brain-derived neurotrophic factor (BDNF) signals through the tyrosine receptor kinase B (TrkB) receptor
and has been implicated in stressor-related pathology, such as depression. Our work seeks to
understand the developmental role of TrkB receptor signaling during infancy and in the context of
stressor exposure. Indeed, little is known about how transient disruptions to TrkB signaling can influence
the maturation of synapses, particularly during developmentally sensitive times. This is surprising given
that early life stressors that can affect BDNF production are known predispose towards the later
development of depression. Since constitutive TrkB knock-out mice do not survive past birth, we utilized
a perfectly viable knock-in transgenic mouse line (F616A), with a mutation on the TrkB receptor, to
reversibly block early postnatal BDNF/TrkB signaling. We also exposed a subset of these litters to early
life maternal deprivation and then at 3 months exposed that subset to a chronic unpredictable stressor
regimen to determine if the combined effects of TrKB knockdown and stress during infancy would
influence stress resiliency in adulthood. The transient disruption of BDNF/TrkB signaling did indeed
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appear to blunt the anhedonic responses provoked by the stressor exposures. Curiously, the F616A full
knock-in mice also showed altered BDNF production and a trend towards a more anxious basal
phenotype. These data are consistent with a role for early TrkB signaling in programming stressor
responsivity.

2-A -19 Semaébd drives morphogenesis of the eye
Paula Cechmanek?, Sarah McFarlane'
"University of Calgary

Background: During development tissues undergo morphogenesis to acquire their final functional shape.
The eyes form from a region of the forebrain called the eye field, which splits into two eye vesicles that
elongate after evaginating from the diencephalon, and then invaginate around the developing lens to
form the optic cups. Time lapse imaging of eye specific fluorescent transgenic zebrafish has revealed the
cellular events involved in optic cup formation. The molecular signals that drive morphogenesis,
however, are poorly understood. Objective: Here we aim to identify a cell-cell contact mediated
mechanism that functions in optic cup morphogenesis. Methods/Results: Using the zebrafish model, we
find a member of the Semaphorin (Sema) axon guidance family of molecules, the transmembrane
protein Sema6d, is expressed by progenitors of the early eye vesicle. Through antisense morpholino and
CRISPR loss of function approaches we find that Sema6d acts through its receptor PlexinAlb to drive
invagination of the eye vesicle around the lens. Gene marker analysis (tbx5, foxd1, epha4, vsx1, vax2,
foxg1) and in vivo time lapse microscopy reveals that with the loss of Sema6d signalling progenitors of
the medial leaflet of the eye vesicle are defective in their movement around the distal rim of the ventral
optic cup. Conclusions: These data indicate that cell-cell contact mediated signalling between eye
progenitors via Sema6d controls cell behaviours required for proper morphogenesis of the eye. Funding:
Foundation Fighting Blindness

2-A -20 Early Exposure to TBECH Alters Motor Behavioural Outcome in Females
Katrina Zmavc', Gregg Tomy', Mark Fry', Tammy lvanco’
"University of Manitoba

The modification of the brain by experience, or brain plasticity, includes changes with both positive and
negative experiences. Toxins in our everyday environments can lead to brain and behaviour changes. Of
interest to us is 1,2-dibromo-4-(1,2-dibromomethyl)-cyclohexane (TBECH or DBE-DBCH), a fire retardant,
as there is little evidence for its neurotoxicity. We hypothesized TBECH exposure during cerebellar
development would impair motor coordination and motor skill learning. To examine the possible long
term effect of neonatal exposure we used the rotarod and dowel walking tasks in juvenile and young
adults, respectively. For the rotarod task, there was a significant effect of sex (p <0.01, partial n2 =
0.293), whereas the effect of TBECH was not significant. We tested the simple effects and found the
females exposed to TBECH were driving the sex effect with much longer durations on later test days. The
effect was not due to weight change in the TBECH animals, suggesting TBECH may have a sex-dependent
effect on early motor coordination. For the dowel task and controls, there was a significant effect of sex
(p <0 .001, partial n2 =0.607), but no significant effect of TBECH. There was a significant effect of task (p
<0.001, partial n2 =0.906), but post hocs indicated no difference in running speeds within tasks. In this
case, males were significantly slower, and heavier, but the effect did not interact with TBECH exposure.
Our data suggests TBECH may impact male and female motor abilities differently during different
developmental stages.

B - Neural Excitability, Synapses, and Glia: Cellular Mechanisms
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2-B -21 Cholinergic neurotransmission in different subregions of the substantia nigra differentially
controls DA neuronal excitability and locomotion

Jasem Estakhr’, Kaitlyn Frisby, J. Michael McIntosh?, Raad Nashmi'

"University of Victoria, 2University of Utah

Understanding how the substantia nigra pars compacta (SNc) dopaminergic (DA) neuronal activity
governs movements requires a detailed knowledge of how different neurotransmitter systems precisely
modulate DA neuronal excitability. We performed whole-cell recordings of SNc DA neurons from knock-
in mice with channelrhodopsin expressed in cholinergic neurons and found a heterogeneity of
electrophysiological properties between medially and laterally located SNc neurons. Lateral DA neurons
received mainly excitatory mediated cholinergic neurotransmission (nicotinic or glutamatergic
responses), resulting in greater neuronal excitability. However, medial SNc DA neurons received
predominantly biphasic current responses consisting of GABAergic and nicotinic receptor mediated
cholinergic neurotransmission, leading to a net inhibition of excitability of DA neurons at 5 Hz blue light
stimulation of cholinergic terminals, while 15 Hz stimulation resulted in an inhibition followed by
enhanced action potential firing. To examine whether cholinergic signaling in the SNc controls mouse
behaviour, we delivered blue light through fiber optics implanted into either the medial or lateral SNc
and monitored locomotion. Activation of the cholinergic system in the medial SNc resulted in decreased
locomotion, while in the lateral SNc increased locomotion. Together our findings provide new insights
into how cholinergic inputs to subregions of the SNc may regulate the excitability of the DA neurons
differentially, resulting in different patterns of motor behaviour.

2-B -22 Metabolic (de)coupling and interaction of glucose and lactate metabolites under varying
systemic conditions

Alexandria Béland-Millar’, Justine Courtemanche', Jeremy Larcher', Tina Yuan', Claude Messier"
"University of Ottawa

Most textbooks highlight glucose as the main cerebral metabolic fuel. However, a competing hypothesis
entitled the Astrocyte-to-Neuron-Lactate Shuttle hypothesis proposes that peripheral glucose, taken up
by astrocytic end feet, can be converted to lactate and released in the extracellular space to be used by
neurons as a source of metabolic fuel. Within this context, we examine the changes in lactate and
glucose levels in the extracellular fluid of the motor cortex with the use of electrochemical electrodes as
well as in tail vein blood following physiologically relevant intraperitoneal (i.p.) injections of glucose,
fructose, galactose, lactate, pyruvate, B-hydroxybutyrate and insulin. Interestingly, i.p. injection of
alternative fuels (i.e. glucose, fructose, lactate, pyruvate, B-hydroxybutyrate and, to a much lesser
extent, galactose) all raised cortical extracellular glucose levels (200%). In contrast to the extracellular
increase in glucose, all i.p. injections significantly raised blood lactate levels while cortical lactate levels
remained largely unchanged. In summary, alternative metabolic fuels increase blood lactate while
increasing cortical glucose. Though present methodology cannot infer causality (studies to follow)
regarding the origin of the extracellular changes in glucose and lactate, these observations muse at the
possibility that the extracellular cortical glucose increase is the product of circulating lactate. This, and
other hypotheses, are further explored with these results and surrounding literature.

2-B -23 "Nanotrees" modulate synaptic plasticity

Jeff Ji', Issan Zhang', Philip Chang’, Shireen Hossain', Mark Hancock’, John Breitner!, Gerhard Multhaup',
Rainer Haag?, R Anne McKinney', Dusica Maysinger’

'McGill University, ?Freie Universitét Berlin
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Dendritic polyglycerol sulfates (dPGS) have been intensively studied because of their anti-inflammatory
effects. Several studies suggested that interventions with small non-steroidal anti-inflammatory agents
can be beneficial in early phases of neurodegenerative disorders involving neuroinflammation (e.g.
Alzheimer disease). Neuroglia can contribute to the inflammatory processes, but they can also
participate in the resolution of inflammation when not hyperactivated. Hypothesis: dPGS improves
neural circuitry function by reducing direct toxic effects of AB species and lipopolysaccharide (LPS) and it
normalizes hyperactivity of neuroglia. To test this hypothesis, primary enriched astrocytes, microglia and
organotypic hippocampal slice cultures were treated with AP species or LPS in the presence or absence
of dPGS. Electron microscopy, surface plasmon resonance, flow fractionation and atomic force
microscopy were used to show the interactions between dPGS and AP species. Measurements from
these studies suggest weak interactions between dPGS and AB and dPGS-driven propagation of AP fibril
formation. dPGS are avidly taken up by microglia and astrocytes in a concentration and time dependent
manner. Also, LPS and AP induce lipocalin 2 expression in astrocytes and significantly reduce a number
of dendritic spines in hippocampal organotypic cultures. dPGS normalize hyperactive neuroglia and
reduce synthesis and release of cytokines and lcn-2. Conclusion: dPGS mechanisms of action include
direct interactions with AB species and normalization of hyperactive neuroglia.

2-B -24 L-type voltage gated calcium channels functionally couple with IKCa channels in CA1
pyramidal cells to generate the slow afterhyperpolarization

Giriraj Sahu', Jason Miclat!, Hadimulya Asmara', Gerald Zamponi', Ray Turner’

"University of Calgary

The current work examined the extent to which the properties of Cavl L type calcium channels are
imparted on KCa3.1 channels believed to be involved in generating a slow afterhyperpolarization (sAHP).
Coexpression of CaV1 and KCa3.1 cDNA in tsA-201 cells revealed that either CaV1.2 or CaV1.3 is
sufficient to activate KCa3.1 channels, with a close relationship between voltage-dependent activation
of CaV1 currents and the magnitude of KCa3.1. Moreover, step commands that maximally activated
CaV1 channel isoforms for 5-150 msec produced a graded activation of KCa3.1 that lasted 1-5 sec,
effectively recreating an ISAHP. Recordings from CA1 pyramidal cells in vitro in the presence of blockers
against all CaV channel isoforms (except L-type) confirmed the activation of ISAHP that was sensitive to
1 UM TRAM-34. Similarly, application of 500 nM isradipine determined in tsA-201 cells to block CaV1 but
not KCa3.1 channels reduced ISAHP area and spike accommodation in CA1 pyramidal cells. Moreover,
CaV1.3 but not CaV1.2 channels exhibited calcium-dependent facilitation when coexpressed with the
scaffolding protein densin and CaMKII. Further, siRNAs against densin reduced IsAHP area and calcium-
dependent facilitation in cultured hippocampal pyramidal neurons. The CaV1-mediated activation of
IKCa channels was blocked by internal 5 mM EGTA, suggesting a microdomain-interaction. The results
suggest that L-type calcium channel isoforms, and more specifically CaV1.3, are sufficient to activate
KCa3.1 channels in a manner consistent with the sAHP in CA1 pyramidal neurons.

2-B -25 Using Computational Modeling to Estimate Synaptic Receptor Densities Along Hippocampal
CA1 Interneuron Specific 3 Cell Dendrites

Alexandre Guet-McCreight', Xiao Luo?, Ruggiero Francavilla?, Lisa Topolnik?, Frances Skinner

'Krembil Research Institute and University of Toronto, ?Centre de recherche du CHU de Québec and
Université Laval

The inputs to any given cell type will dictate its in vivo roles, such as inputs that occur during behavior-
associated network rhythms. It is therefore important to characterize the types of inputs that different
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cell types receive. Here we focus on computationally predicting the properties of inputs along the
dendrites of interneuron specific-3 (IS3) cells in CA1 hippocampus. Using experimentally-obtained
excitatory and inhibitory postsynaptic currents (EPSCs and IPSCs), we optimize the synaptic parameter
values for each compartment in a passive morphologically detailed IS3 cell multi-compartment model,
such that the model successfully replicates the data. We obtain conductance values for single AMPA and
GABAA receptors from the literature, which, together with our optimized synaptic weight values, could
allow estimating ranges of AMPA and GABAA receptors per synapse with distance from soma. Our
simulations showed that the estimates of receptor number per synapse are larger than could be
expected, given the maximal numbers of receptors per synapse found in other cell types. To rectify this
over-estimate, we established a simplified linear synaptic weight rule with distance from soma based on
the weight values obtained from the most optimal fits. With the results obtained, we predict higher
estimates of synaptic receptor densities in 1S3 cell distal dendrites. Moving forward, these estimates of
weight values along 1S3 cell dendrites will contribute towards simulating in vivo-like activity patterns
with our IS3 cell model.

2-B -26 A rat versus mouse comparison of microglia in different activation states: molecular profiles,
K+ channels and migration

Doris Lam’, Starlee Lively', Lyanne Schlichter

'Krembil Research Institute

Microglia help maintain homeostasis in the healthy brain, but also respond rapidly to perturbations
adopting a reactive phenotype. Microglial activation is modeled after macrophage responses in vitro,
with two extremes being pro-inflammatory (M1), which is thought to exacerbate tissue damage, and
multiple anti-inflammatory (M2) states, which are thought to mediate tissue repair and inflammation
resolution. Presently, we do not know whether rat and mouse microglia share the same activation
phenotypes. The objective of this study was to quantify molecular responses and functional
consequences of M1 (stimulated with interferon-y + tumor necrosis factor-a [I1+T]) and M2 (stimulated
with either interleukin [IL]-4 or IL-10) activation of primary rat (Sprague-Dawley) and mouse (C57BL/6)
microglia, and address the potential of targeting two K+ channels (Kir2.1, Kv1.3) to control their
activation. Cell morphology, expression profile, activity of Kir2.1 and Kv1.3, and the involvement of
these channels in microglial migration, proliferation, and nitric oxide (NO) production were assessed.
Some responses were similar for both species; e.g., I+T induced NO production and reduced their
migration, while IL-4 and IL-10 increased their migration. However, several responses differed; i.e.,
morphological changes, inflammatory expression profiles, K+ channel activity. We conclude that the
rodent species can affect the outcome of microglial activation and should be further compared in pre-
clinical in vivo studies.

2-B -27 Crosstalk Between the Immune and Nervous Systems: How peripheral inflammation can
predispose the brain to hyperexcitability

Tarek Shaker’, Lionel Carmant’

"Université de Montréal

Recent studies suggest that peripheral blood mononuclear cells (PBMCs) infiltration into the brain
following immune response contributes to epileptogenesis. However, the influence of PBMC
extravasation on neural function remains elusive. Therefore, we developed an in vitro model to mimic
PBMC infiltration into the brain, which consists of organotypic brain cultures (OTCs) comprised of the
hippocampus (Hp) and overlying cortex (Cx) derived from P9 rats, co-cultured with PBMCs harvested
from the spleen of the same rat. PBMCs are first incubated overnight with the immunogens
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lipopolysaccharide (LPS) and Nigericin (NIG) to trigger inflammation before being seeded on the Cx of
OTCs. Whole-cell recordings showed that in OTCs co-cultured with LPS+NIG activated PBMCs, pyramidal
neurons of both the Cx and Hp manifested enhanced hyperexcitability compared to naive OTCs.
Furthermore, pro-inflammatory markers, like NLRP-3, were elevated in hippocampal and cortical
astrocytes of these slices, thereby implicating astrocytes in inducing neuroinflammation. Strikingly, in
OTCs co-cultured with PBMCs treated with LPS only, hyperexcitability and astrogliosis were exclusive to
the Hp, whereas the Cx seems to be comparable to naive OTCs, in spite of PBMCs being deposited over
the Cx, thus, suggesting higher susceptibility of the Hp to inflammation versus the Cx. Hence, PBMC
infiltration appears to elicit pro-excitatory neuronal changes induced by inflammation-activated
astrocytic mechanisms, which could be reversed by blocking pro-inflammatory cytokine pathways, e.g.
Interleukin-1 signaling.

2-B -28 Differential Effects of Local Aromatase Inhibition on Hippocampal Theta Oscillations in Male
and Female Rats

Chloe Soutar', Sarah McLagan', Hans Dringenberg’

'Queen’s University

Hippocampal neurons in both male and female rats produce and respond to the estrogenic hormone
17B-estradiol (E2). E2 rapidly affects hippocampal synaptic activity and plasticity, and contributes to
learning and memory. Hippocampal theta activity (4-14 Hz), a prominent oscillatory pattern detectable
the hippocampal formation and entorhinal cortex, is thought to be involved in synaptic plasticity and
hippocampal-dependent memory processes. Surprisingly, to date, the potential function of locally
synthesized E2 in influencing theta generation in the hippocampus has not been investigated. Here, we
examined the effects of reducing local E2 synthesis in the CAL1 field by local application of the aromatase
inhibitor fadrozole (FAD) on theta activity elicited by electrical brainstem stimulation in adult, urethane-
anesthetized rats. In the presence of artificial cerebral spinal fluid, both the frequency and power of
evoked theta remained stable for 3.5 hours. In males, hippocampal FAD application significantly reduced
theta power without altering theta frequency. In contrast, FAD application did not alter hippocampal
theta activity in females. Together, these data suggest that locally synthesized E2 is a potent regulator of
hippocampal theta activity in male, but not female, rats. Ongoing experiments investigate the sensitivity
of theta to local aromatase inhibition as a function of gonadal E2 levels and explore the consequences of
E2-mediated modulation of hippocampal theta oscillations in learning tasks involving hippocampal
circuitry (supported by NSERC).

2-B -29 The NDR kinase Lats1 controls hippocampal dendritic spine development through the
scaffolding protein Angiomotin

Michael Wigerius', Annette Kolar', Stefan Krueger', James Fawcett’

'Dalhousie University

Angiomotin (AMOT-130) and the Hippo pathway kinases Lats1/2 are critical for epithelial tissue
organization but almost nothing is known about their roles in the central nervous system (CNS). To
address the role of AMOT-130 in the CNS, using biochemical and optical techniques in dissociated
primary hippocampal neurons, we report that AMOT-130 is recruited into dendritic spines. The spine
localization is dependent on the N-terminal region of AMOT-130, while the carboxyl-terminal PDZ
binding motif is necessary for its association with post-synaptic proteins including PSD-95 and MUPP1.
We further identified a novel role for Lats1 and AMOT-130 in regulating dendritic spine maturation. We
find that the serine threonine kinase Lats1 specifically phosphorylates a conserved serine residue (S-175)
in the N-terminal region of AMOT-130. This phosphorylation leads to the exclusion of AMOT-130 from
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dendritic spines at the onset of spine development. During the first week of postnatal development
reduced Lats1 activity corresponds with increased AMOT-130 expression and a concomitant decrease in
AMOT-130 phosphorylation, stabilization of actin filaments and synaptic maturation. Reduction of
AMOT-130 protein, compromises actin dynamics, and reduces the clustering of postsynaptic scaffolds as
well as the presynaptic marker Bassoon. This is mirrored by excessive spine growth. In conclusion, these
findings identify AMOT-130 as a novel regulator of developing synapses and uncover a link to the NDR
kinase Lats1 in this process.
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