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DIRECTOR’S Sl Western

. The Brain and

STATEMENT Mind Institute

When | came to Western University in 2014, | hoped to support and serve the exceptional neuroscience community
that was growing in London. | was therefore thrilled when | was selected to be the new Director of Western’s Brain
and Mind Institute (BMI), succeeding founding Director Mel Goodale in February 2019.

THE BRAIN AND MIND INSTITUTE BEGINNINGS

Mel Goodale led the BMI for nearly 20 years, from its inception in 2000 as the Centre for Brain and Mind. The stellar research
of Centre members, and Mel’s tireless advocacy, ensured University support that enabled Western to attract a several
positions to the Centre including a Canada Excellence Research Chair, in 2011. The Centre was also granted Institute status
that year, becoming the BMI. Under Mel’s leadership, cognitive neuroscience and neuroimaging at Western coalesced around
the BMI, and cognitive neuroscience was selected as the first Cluster of Research Excellence by the University in 2013. The
DR. INGRID JOHNSRUDE Cluster award provided a $12.5M investment and 6 faculty hires, which fuelled a successful $66M application to the Canada
First Research Excellence Fund (CFREF), founding the BrainsCAN initiative. Under the CFREF mandate to turn “key strengths
into world-leading capabilities”, BrainsCAN is enabling Western to recruit the best and brightest faculty and trainees, build upon
nascent strengths in computational neuroscience, spark new collaborations, and broaden research participation from the
Cognitive Neuroscience community and from clinical populations.

BMI Director
Western Research Chair,

THE YEAR IN REVIEW AND LOOKING FORWARD

When | succeeded to the BMI directorship in February of 2019, the BMI was in a strong position. Our biggest strength was and remains our wonderful staff,
trainees, and principal investigators. BMI researchers share a common phenotype: they are positive, energetic, collaborative, creative, and highly productive.
Principal investigators supervise large numbers of graduate students and postdoctoral fellows, and engage in hundreds of national and international collaborations
across six continents. These researchers are fortunate to have a highly dedicated and accomplished support staff to enable cutting-edge research and to streamline
administrative needs. BMI also has state-of-the-art facilities: these include the shared human cognitive neuroscience research facility, and spaces for Pls and
trainees, in the new Western Interdisciplinary Research Building (WIRB); access to world-class imaging facilities in the Robarts’ Centre for Functional and Metabolic
Mapping and at the Lawson Health Research Institute; and state of the art facilities for research in comparative models. In 2017 BMI researchers were awarded a
$3.7M CFI/OIF Infrastructure Fund award which has enabled the purchase of new non-invasive brain imaging and brain stimulation tools for human cognitive
neuroscience, expanding our ability to learn more about special populations, including people with severe traumatic brain injury and impaired consciousness, and
children born premature, and those with specific learning disabilities or autism.

Although BMI has a long history of interdisciplinary collaboration, this expanded considerably in 2019. Groups in clinical neuroscience, computation, applied
neuroscience and engineering at Western and across the city were eager to be part of, and collaborate with, the BMI. One of my first undertakings was to meet with
people in such groups, forging connections and discussing solutions to unmet research needs. In 2019 Western also hired several new faculty members in
educational neuroscience, clinical neuroscience, and computational neuroscience, further enhancing our research capacity.

Spring 2019 saw the official launch of “OurBrainsCAN”, a community participant recruitment and management tool supported by BrainsCAN funding and
spearheaded by Dr Laura Gonzalez-Lara. OurBrainsCAN will ensure that our research is equitable and inclusive, and that individuals from all walks of life can
participate. Conducting research with participants from the community (rather than focusing on undergraduate students) ensures that our findings are more relevant
and impactful. The public outreach that the registry enables will raise awareness of our research, and engages the community and community organizations in the
scientific enterprise.

When ~30 cognitive neuroscience investigators and their labs moved into the WIRB in early 2018, they were coming from a variety of physical locations and
organizational structures. Through 2019, we continued the work required to create a coherent and efficient organization for the human cognitive neuroscience
facility in WIRB. The long-standing spirit of sharing equipment, personnel and other resources was enhanced by the new CFI-funded infrastructure and by hiring of
centralized BrainsCAN-funded personnel. We are developing policies and procedures, including a fee-for-service framework, to ensure the long-term sustainability
of this important shared facility.

The BMI will continue to flourish and evolve in 2020. Some trainees will move on to careers in academia and industry, and we will continue to diversify as we
welcome new faculty, students, and postdoctoral fellows. We will become even more prominent internationally as our reputation for world-class neuroscience
research and training continues to grow!
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BMI website.

INGRID JOHNSRUDE
DIRECTOR & CHAIR

EMAIL:

ijohnsru@uwo.ca

RYAN STEVENSON
CORE MEMBER

EMAIL:

rsteve28@uwo.ca

BMI STEERING COMMITTEE

ROY EAGLESON
CORE MEMBER

EMAIL:

eagleson@uwo.ca

MARCO PRADO
ASSOCIATE MEMBER

EMAIL:

mprado@uwo.ca
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2019 - 2020 MEMBERS

JESSICA GRAHN
CORE MEMBER

EMAIL:

jgrahn@uwo.ca

DOUGLAS KEDDY
WESTERN RESEARCH
ADVISOR

EMAIL:

dkeddy@uwo.ca

MARC JOANISSE
CORE MEMBER

EMAIL:

marcj@uwo.ca

KASEY VAN HEDGER
POSTDOCTORAL
REPRESENTATIVE

EMAIL:

kvanhedg@uwo.ca

STEFAN KOHLER
CORE MEMBER

EMAIL:

stefank@uwo.ca

MAGGIE PRENGER
GRADUATE
REPRESENTATIVE

EMAIL:

mprenger@uwo.ca

Since 2013, the Brain and Mind Institute has been governed by a Steering Committee that meets on a monthly basis to dis-
cuss the development of policies and procedures for the institute, space allocation and the optimization of research resources,
the selection of student and postdoctoral awardees, application reviews for BMI membership, and the preparation of the annual
report. Terms of Reference for the Steering Committee and Meeting Minutes are available to view and download from the

This committee consists of the BMI Director, six Core Members, and a representative from each of the following
constituencies: Associate Members, graduate students, postdoctoral researchers, as well as administrative staff.

JUILIO MARTINEZ-
TRUJILLO
CORE MEMBER

EMAIL:

jmart352@uwo.ca

FLORENCE LOURDES
ADMINISTRATIVE STAFF
REPRESENTATIVE

EMAIL:

flourdes@uwo.ca
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COGNITIVE NEUROSCIENCE RESEARCH

AND THE BRAIN AND MIND INSTIUTE

OVERVIEW OF COGNITIVE NEUROSCIENCE

The study of the human brain is one of the most rapidly growing scientific enterprises of the 21st Century. The explosion in research
linking neurobiology of the brain to complex human activities is no longer simply confined to the laboratory and to clinical
applications, but has begun to inform fundamental questions about the nature of human consciousness and what it means to be
human. Research on the relationship between the human brain and mind even influences our understanding of world economies
and the behaviour of the marketplace — and promises to give us new insights into why some children, but not others, fail to flourish in
the classroom. Not a day goes by without some sort of brain-related story appearing in major newspapers or other media outlets.
Western has been a major contributor to these news headlines. In fact, over the past decade, Western has emerged as a leader in
research on the relationship between brain and mind — a field known as Cognitive Neuroscience.

All of this led to the creation of the Brain and Mind Institute (BMI) at Western in 2011.

THE BMI'S OBJECTIVES

e Accelerating research and research translation in cognitive neuroscience;

o Training highly qualified personnel;

e Forging national and international collaborations in cognitive
neuroscience; and

o The facilitation of successful grant applications, both within the BMI and
with other institutes and research groups at Western and beyond.

The BMI brings together research programs in cognitive neuroscience from across the campus -- programs that are already
outstanding — and takes them to the next level by providing unparalleled research and training facilities. Since its inception, the BMI has
been immensely productive; we have attracted substantial funding from provincial, federal, and international sources, and have been
recognized as a successful research enterprise by both the scientific community and general public. We look forward to creating even
more opportunities to foster research in cognitive neuroscience that is unmatched by any other research institute in the world.

INTEGRATIVE APPROACH

Cognitive neuroscience is a new interdisciplinary endeavour that seeks an understanding of how the brain gives rise to mind. A
range of disciplines — including psychology, linguistics, neurophysiology, neuroanatomy, artificial intelligence, computational theory,
philosophy, economics, and anthropology — are all brought to bear on common problems of mind and brain. The success of future
research in this challenging area relies on an integrative approach that bridges these more traditional disciplines.

THE FUTURE

There is little doubt that cognitive neuroscience with its emphasis on how the
human mind emerges from the human brain will increasingly come to represent
the central focus of all of neuroscience as the 21st Century continues to unfold.

Eric R. Kandel, M.D. 2000 Nobel Laureate
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THE BRAIN AND MIND INSTITUTE

WORLD RENOWNED RESEARCH FACILITY

THE COMPOSITION OF THE BMI

One of the major reasons the BMI is successful ‘ ‘
is its interdisciplinary nature. By bringing

together researchers from different disciplines

to address fundamental questions about brain
bases of human nature, the BMI has been able

to move beyond typical research silos that
characterize a significant portion of university-
based research; moreover, the BMI has

provided a clear focus for communicating
Western’s outstanding, and often ground-
breaking, research in this field to the wider
community — both in Canada and around the world.

The faculties, schools, and institutes at Western currently represented in the BMI include:

e  Arts & Humanities: Philosophy

e Education

e  Engineering: Electrical and Computer Engineering

e Health Sciences: Communication Sciences and Disorders, Kinesiology

e Ivey Business School: Marketing

e Schulich School of Medicine & Dentistry: Departments of Anatomy & Cell Biology, Clinical Neurological Sciences, Medical Biophysics,
Ophthalmology, Physiology & Pharmacology, Psychiatry

e Science: Computer Science, Physics & Astronomy

e Social Science: Psychology

n addition, we draw a number of our core and associate members from other areas including:

Robarts Research Institute: Centre for Functional and Metabolic Mapping
Hospitals across the city of London

Rotman Institute of Philosophy

BrainsCAN Research and Innovation Cores

WESTERN INTERDISCIPLINARY RESEARCH BUILDING

In January 2018, the Western Interdisciplinary Research Building became the new home for the Brain and Mind Institute, BrainsCAN and the
Rotman Institute of Philosophy. Located next to the Visual Arts parking lot off Perth Drive, this 118,000-square-foot facility houses dry

laboratories, teaching and research space, classrooms, public amenities and public space.
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WHAT WE STUDY

Research at the BMI is focused on
cognitive neuroscience —a new
interdisciplinary endeavour aimed at
understanding how it is that the brain
allows us to perceive the world, make
sense of what we see and hear,
remember the past and plan for the
future, communicate our thoughts to
others, choose goals, plan actions and
carry those actions out. We are also
investigating how the brain allows us to
interpret not only our own emotions and
intentions but those of others as well -
in short how it is that the 3 Ibs of wetware
inside our skulls creates consciousness
and allows us to think.

Much of the research in cognitive
neuroscience is directed at understanding
what goes wrong when our cognitive
abilities are compromised by disease,
injury, and addiction — in diseases like
Parkinson’s, Alzheimer's, stroke, and
concussion — and why sometimes
cognitive abilities fail to develop properly
in development disorders such as autism,
dyslexia, and ADHD.

Having so many cognitive neuroscientists
under one roof helps foster the kind of
day-to-day interaction and interchange of
ideas that characterizes successful
research enterprises. Postdocs, grad
students, and the BMI members
themselves meet each other in the
hallway and lounge — and new research
ideas and collaborations grow naturally
out of this coffee culture. In addition, by
having many of our research facilities in a
single location or close by we can share
expensive equipment that might
otherwise have to be duplicated if we
were spread across the campus. This
integrative research model has become
even more evident in the new Western
Interdisciplinary Research Building.
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RESEARCH FACILITIES

Researchers at the Brain and Mind Institute have access to laboratories that house
specialized and cutting-edge technology.

Magnetic Resonance Imaging (MRI): The Centre for Functional and Metabolic Mapping,
which is partnered with the BMI, houses three state-of-the-art brain scanners: a 9.4-Tesla
system for studies in small animals, a 7-Tesla system for human and animal research, and a
3-Tesla system that is exclusively for human research. With this equipment, BMI
researchers can measure the functional activity and connectivity in the brains of both
animals and humans, including newborns.

Transcranial Magnetic Stimulation (TMS): Researchers can investigate the effects of
stimulating a local region of the brain in a non-invasive way, and measure how this might
affect activity elsewhere in the nervous system or interfere with performance on a specific
task.

Measuring Eye and Body Movements: BMI houses sophisticated equipment for tracking
eye and limb movements, during activity such as grasping an object, walking, or reading.
Researchers can also track eye and hand movements as someone reaches for real objects
while in a brain scanner.

Neurobiology of Sleep and Sleep Disorders: The BMI houses a fully-equipped
5-bedroom sleep lab with in-lab 32-channel EEG and polysomnographic systems for
recording brain activity and other physiological signals while people are sleeping.

Animal Models of Cognition and Behaviour: Nonhuman primates, mice, rats, and other
animals are used as models for the study of complex cognition in humans. Indeed, a number
of researchers have parallel programs in humans and animals.

Computing Systems: Brain imaging technologies including EEG and MRI-based techniques
yield many terabytes of data each year. The BMI has access to the high performance
computing resources that are becoming increasingly necessary to handle these data as well
as complex behavioural data.




BMI RESEARCHERS

Advances in cognitive neuroscience require new
technology, cross-disciplinary collaboration and
innovative methods for measuring the brain and
behaviour. Western is home to exceptional
researchers who raise the bar for cognitive
neuroscience research, including:

e Physicists, who develop new brain imaging
protocols and equipment;

e Mathematicians, who create new analysis
methods and computational models of brain
function;

e Cognitive psychologists, who construct
models of the mind and design tasks that isolate
particular mental processes;

® Physicians - from neurologists to
neonatologists — who explore problems most
commonly encountered by patients and integrate
our growing knowledge of the brain into clinical
practice;

e  Philosophers, who answer new ethical
questions and guide help guide the ontology of
this new science;

e Developmental psychologists, who
investigate how the brain grows and what can go
wrong during childhood;

e Cognitive physiologists, who examine
internal mental processes such as memory,
perception learning and language; and

e Computer scientists, who run complex
computer systems and engineers who build
laboratory equipment to administer all manner of
tasks.

Only by bringing all of these specialities together
can the complexities of the brain and mind be
better understood.
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RESEARCH AND KNOWLEDGE TRANSFER

BMI core members have collectively published more than 4000 peer-reviewed papers
during their research careers, with an average of more than 100 papers per investigator.
BMI researchers are remarkably collaborative, which has resulted in many papers authored
by more than one BMI member. In addition to publishing work in peer-reviewed journals,
BMI researchers regularly present their research at leading national and international
conferences and are routinely invited to give keynote addresses at such gatherings. All of
this ensures BMI research is communicated to others working in this field, including industry
and clinical settings.

BMI researchers engage end-users directly. One effective example of this comes from
research related to the relationship between brain plasticity and education. BMI researchers
who study the neural substrates of arithmetic reasoning and reading, routinely meet with
educational practitioners and researchers in Western’s Faculty of Education and relevant
experts in local school boards to seek advice about particular problems encountered in the
schoolroom that can then be investigated in the laboratory. As new findings emerge,
researchers meet with curriculum developers in the Ministry of Education and with
representatives from companies who design digital tools for education. This interactive
cycle, from the classroom to the laboratory and back again, is a highly effective way to
enhance evidence-based approaches to education — and ultimately to develop sound
educational policy and practice.

Similar approaches are being used to determine how best to teach second languages,
critical thinking, and a host of other skills. The interplay between new research in cognitive
neuroscience and problems identified by potential end-users is particularly relevant as we
move into a digital age where education and workplaces rely increasingly on the Internet,
mobile technology, and other digital media tools.




TRAINING OPPORTUNITIES

The BMI is committed to training the next
generation of researchers in cognitive
neuroscience. It has supported a number of
initiatives such as the Postdoctoral Fellowship, the
International Graduate Student Scholarship and
various exchange programs with other institutes

worldwide.

The Western Cognitive Neuroscience
Postdoctoral Fellowships program provided up to
five annual awards of $25,000 (matched by the
supervisor) for each of two years and was created
to help attract the best and the brightest young
minds to the BMI.

The Western International Graduate Student
Scholarship offered research opportunities to
international graduate students wishing to be

mentored by BMI researchers.

Lastly, BMI has diligently worked on various
exchange programs, with universities around the
world including Radboud University, the

University of Geneva and Monash University.

THE CHALLENGE

“The brain is a monstrous, beautiful mess. Its
billions of nerve cells - called neurons - lie in a
tangled web that displays cognitive powers far
exceeding any of the silicon

machines we have built to mimic it.”

William F. Allman Apprentices of Wonder. In-
side the Neural Network Revolution, 1989 .
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MENTORING AND EDUCATION

Collectively, BMI researchers supervise more than 165 graduate students and 50
postdoctoral fellows, most of whom hold competitive salary awards, including Vanier
Canada Graduate Scholarships and Banting Postdoctoral Fellowships awarded to Western.
We have attracted talented graduate students and postdoctoral fellows from leading labs
around the world, with backgrounds ranging from cognitive psychology to engineering. Part
of the reason we have been successful is that we can provide trainees with access to
state-of-the-art facilities for research in cognitive neuroscience, including imaging facilities
that rank amongst the very best in the world. In addition to attracting young graduates from
institutions across Canada, BMI researchers have recruited top talent from the United
States, Australia, Israel, Spain, Albania, the UK, Italy, China, Japan, Taiwan, Lebanon, the
Netherlands, and Germany. Our trainees routinely secure positions in leading universities

across the globe.

As importantly, we have retained some of the best and the brightest of our trainees from
overseas in Canada. Although the BMI is involved in supervision of graduate students
across campus, the institute is not formally involved in undergraduate or graduate
instruction. Nevertheless, we work closely with the Graduate Program in Neuroscience and
other relevant graduate programs to develop new directions for graduate education geared
towards trainees in cognitive neuroscience. The institute also works closely with
departments across campus to ensure honors students have opportunities to do research
at the BMI for their honors thesis. Many of these honors students and undergraduate

student volunteers work closely with graduate students and postdoctoral fellows in the BMI.




INTERNATIONAL RESEARCH

International collaborations are key to taking
research to the next level. Both collectively
and individually, researchers at the BMI have
well-established collaborations with
researchers in many countries around the
world, including the UK, China, Brazil,
Australia, Kenya, and many countries in the
EU. We have exchange programs with the
Monash Institute for Cognitive and Clinical
Neuroscience in Australia, the Donders
Institute for Brain, Cognition, and Behaviour
in the Netherlands, and the Cognitive
Neuroscience Group at the University of
Geneva.

The BMI regularly welcomes researchers and
trainees from around the world and has
sponsored several international scientific
meetings at Western and elsewhere in
Canada.

WORKING TOGETHER

“Science is a field which grows continuously
with ever expanding frontiers. Further, it is
truly international in scope. ... Science is a
collaborative effort. The combined results of
several people working together is often much
more effective than could be that of an individ-
ual scientist working alone.”

John Bardeen 1956 /1972 Nobel Laureate

=

\
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PARTNERSHIPS AND RESEARCH COLLABORATIONS

The BMI also has excellent relationships with industry partners, including IBM
Canada, CISCO, Siemens Canada, and Northern Digital Inc. BMI researchers are
developing new approaches to brain analyses, human-machine interfaces,
visualization graphics, and other projects that are of significant interest to these
companies, and others in the private sector. Indeed, it is worth emphasizing that
the range of possible partners who have a stake in issues central to research at the
BMI is very large. These include computer hardware and software companies, the
entertainment industry, military, professional sports, automakers interested in
development of intelligent and self-driving cars, hotel chains (for whom

sleep is an important commodity), companies making medical equipment, and
manufacturers of video games and educational software.

INTERNATIONAL RELATIONSHIPS

The BMI knows that advances in cognitive neuroscience can be accomplished only
with strong international relationships and interactions. For this reason, the BMI
established an International Scientific Advisory Board to provide an arms-length
review of the BMI's progress both in research and training and in establishing
productive international collaborations.




INTERNATIONAL SCIENTIFIC

ADVISORY BOARD

The BMI established an International Scientific Advisory Board (ISAB), comprising some of the leading researchers in the field, to guide the institute in
charting future directions for the development of cognitive neuroscience at Western. The following individuals have agreed to serve on this board and
met for the first time on September 21, 2015, in concert with our BMI Fall Symposium that was held September 20, 2015. An external review of the
institute was executed by the ISAB and a report was submitted to the University. This report emphasized the exceptional

interdisciplinary collaborations in cognitive neuroscience and offered recommendations for the BMI moving forward.

David Burr, PhD

CNR Institute of Neuroscience, Pisa

Department of Psychology

University of Florence Stella Maris Foundation, Pisa, Italy

Alfonso Caramazza, PhD

Daniel and Amy Starch Professor of Psychology, Department of Psychology
Harvard University, Cambridge, MA 02138, USA

Stanislas Dehaene, PhD
Director, Inserm-CEA Cognitive Neuroimaging Unit College de France
75231 Paris Cedex 05, France

John Duncan, PhD

Programme leader, Executive processes group
MRC Cognition and Brain Sciences Unit
Cambridge, CB2 7EF, United Kingdom

Jeffrey Schall, PhD

E. Bronson Ingram Professor of Neuroscience

Professor of Ophthalmology and Visual Sciences

Director of Center for Integrative Cognition & Cognitive Neuroscience
Vanderbilt University, Nashville, TN 37235, USA

Irene Tracey, PhD

Nuffield Professor of Anaesthetic Science
Director of the Oxford Centre for fMRI
University of Oxford, United Kingdom
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BMI CORE MEMBERS

LEADING RESEARCHERS IN COGNITIVE NEUROSCIENCE

Faculty members from Western University who are actively engaged in cognitive neuroscience, whether basic or applied, are considered for core
membership at the Brain and Mind Institute. Currently, there are 45 core faculty members from various disciplines across campus, leading
research activities at the Institute as Principal Investigators. The research activities they oversee are providing a better understanding of the
neural bases of a range of mental abilities and deficits. BMI's Core Members and their teams study areas related to music, cognitive
development, perception, emotions — and the list goes on.

For more information on the terms of reference for BMI members and how to apply for membership at the Brain and Mind Institute, please visit the
BMI website at www.uwo.ca/bmi.

MICHAEL ANDERSON
Lab: Anderson Lab

Dr. Michael Anderson is a professor and Chair in Philosophy in Science at the Rotman Institute of Philosophy. His research
is located at the intersection of psychology, neuroscience, computer science, and the philosophy of cognitive science. His
recent work outlines a novel framework for understanding the overall functional organization of the brain, places its function
in evolutionary context, and demonstrates how mechanisms originally evolved for the support of sensory-motor coordination
have been coopted to facilitate language and mathematics.

DANIEL ANSARI
Lab: Numerical Cognition Laboratory

Dr. Daniel Ansari is a Professor and Canada Research Chair in Developmental Cognitive Neuroscience in the Department of
Psychology and the Brain and Mind Institute at the University of Western Ontario in London, Ontario, where he heads the
Numerical Cognition Laboratory (www.numericalcognition.org). Daniel and his team explore the developmental trajectory
underlying both the typical and atypical development of numerical and mathematical skills, using both behavioral and
neuroimaging methods. He has a keen interest in exploring connections between cognitive psychology, neuroscience and
education and served as the President of the International Mind, Brain and Education Society (IMBES) from 2014-16.

ROBERT BARTHA

Lab: Bartha Group

Dr. Robert Bartha is the Bank of Montreal Chair in Neuroimaging and a Professor of Medical Biophysics and a Robarts
Research Institute Scientist. Robert’s expertise includes high and ultra-high field MRl and MRS methods development in
patient populations and in animal models, working at 4T since 1996, 7T since 1999 and 9.4T since 2005. He has an
extensive background in short-echo time MR spectroscopy acquisition and quantification and volumetric imaging
acquisition and analysis. He has publications and grants with various team members in the areas of Alzheimer’s disease,
MCI, dementia and epilepsy.

LAURA BATTERINK
Lab: Batterink Lab

Dr. Laura Batterink is an Assistant Professor in Psychology. Laura’s lab studies many different aspects of human learning,
with a particular focus on how implicit and explicit memory mechanisms contribute to language acquisition.
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TIM BUSSEY
Lab: TCNLab

Dr. Tim Bussey is a Professor in Physiology and Pharmacology with a joint appointment in Psychiatry.

He also is a Western Research Chair under the Western Cluster of Research Excellence in Cognitive Neuroscience. His
research in cognition, with Dr. Lisa Saksida, has him asking questions on how the healthy brain does it, what goes wrong in
neurodegenerative and neuropsychiatric disease, and identifying targets for therapy. Tim also works on improving
preclinical-to-clinical translation.

BLAKE BUTLER
Lab: Neuroplasticity in Sensory Systems Lab

Dr. Blake Butler is an Assistant Professor in Psychology. Blake’s research focuses on the role of experience & plasticity in
the development of sensory systems, with a focus on hearing loss and restoration. His program combines behavioural,
neuroimaging, and anatomical approaches across models.

BLAINE CHRONIK
Lab: Chronik Group

Dr. Blaine Chronik holds an NSERC Industrial Research Chair and heads the Western MR Systems Development Lab

and a Professor in Physics. His team investigates mathematical transformation algorithms for detection and correction of
phase artefact in MRI, non-image-encoding local gradient coils, and MRI System Development. Current projects include work
in the areas of field-cycled MRI (fcMRI), specialized gradient coil inserts, peripheral nerve stimulation in the MR environment,
and eddy current modeling.

BRIAN CORNEIL
Lab: Gaze Control Lab

Dr. Brian Corneil is a Professor in Physiology and Pharmacology with a joint appointment in Psychology. His team seeks to
understand how the brain controls movement. To understand such transformations, eye-head gaze shifts which rapidly
change our line of sight are examined. In his lab, they combine neurophysiological and behavioural techniques in both
humans and animal models.

JODY CULHAM
Lab: Culham Lab

Dr. Jody Culham is a Professor in the Psychology department and Neuroscience graduate program. Her lab uses
neuroimaging (fMRI) and behavioral approaches to investigate how the human brain uses sensory information to perceive
the world and guide hand actions such as reaching, grasping and tool use. Jody was one of the first to use brain imaging
techniques to discover and characterize human brain areas involved in hand actions. Her approach emphasizes using
real-world stimuli (such as real objects instead of pictures) and real actions to better understand brain function under natural
conditions, sometimes in contrast to artificial and virtual conditions.
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MARK DALEY

Lab: Daley Lab

Dr. Mark Daley is Western’s Associate Vice President, Research and an Associate Professor in Computer Science, Biology,
and Statistics & Actuarial Science. He is also the SHARCNET Research Chair in Biocomputing and the Chairman of the
board of directors for Compute Ontario. Mark specializes in natural computing, computational and mathematical modelling
of biological systems, theoretical computer science, high performance computing for biology and mathematics, molecular
evolution and algorithmics of music and the visual arts.

JORN DIEDRICHSEN
Lab: Motor Control Group

Dr. Jérn Diedrichsen is a Western Research Chair under the Western Cluster of Research Excellence in Cognitive
Neuroscience and a Professor in Computer Science. In his motor control group, robotic devices are used to investigate
human motor behavior to study how the brain recalibrates well-learned motor skills or acquires new ones. Computational
models are then developed to understand the underlying control and learning processes. These insights are used to
design fMRI studies to investigate how these processes map onto the brain.

EMMA DUERDEN
Lab: Developing Brain Lab

Dr. Emma Duerden is an Assistant Professor in Education. Emma’s research program focuses on the impact of early
adversity on cognitive ability in infants and school-aged children with autism spectrum disorder or who are born very
preterm. The goal of Emma’s research program is to identify risk factors for early adversity as well as factors that promote
resilience to early life stress, healthy brain development and academic achievement in children.

ROY EAGLESON
Lab: Eagleson Research Group

Dr. Roy Eagleson is a Professor in Electrical and Computer Engineering, an Associate Scientist at the Robarts Research
Institute, and a Scientist and Principal Investigator at CSTAR (The Canadian Surgical Technologies and Advanced
Robotics research centre; part of the London Health Sciences Centre (LHSC), LHRI. Roy studies 3D Biomedical
Visualization and Surgical Simulation, Human-Computer Interface Design for Surgical Skills Training, and Haptic Interfaces
and Interactive Immersive Graphical Interfaces (Volumetric Visualization with GPU programming).

STEFAN EVERLING
Lab: Laboratory for Neural Circuits & Cognitive Control

Dr. Stefan Everling is a Professor in Physiology and Pharmacology with a joint appointment in Psychology. Stefan’s
research aims to understand how frontal brain areas influence cognitive functions in the primate brain. By better
understanding which areas underlie which cognitive functions, he works towards identifying the brain areas that can serve
as targets for future treatment of prefrontal strokes and trauma.
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MELVYN GOODALE
Lab: Goodale Lab

Dr. Mel Goodale is the founding Director of the Brain and Mind Institute, the Canada Research Chair in Visual
NeuroScience and a Professor in Physiology and Pharmacology with a joint appointment in Psychology. Mel is best
known for his work on the functional organization of the visual pathways in the cerebral cortex, and was a pioneer in the
study of visuomotor control in neurological patients. His recent research uses functional magnetic resonance imaging
(fMRI) to look at the activity in the normal human brain as it performs different kinds of visual tasks. He has also devel-
oped virtual-object

JESSICA GRAHN
Lab: Music and Neuroscience Lab

Dr. Jessica Grahn is an Associate Professor in the Department of Psychology and has established herself as an
emerging leader in the field of the neuroscience of music which combines her unique background as a classically trained
concert pianist and her training as a neuroscientist. Jessica conducts brain scanning studies examining how different
motor areas in the brain respond to musical rhythm. She is also interested in how rhythm and music may be processed
in the brains of those who have dysfunction in the brain areas that control movement, as happens in Parkinson's
disease.

PAUL GRIBBLE
Lab: Human Sensory Motor Neuroplasticity and Motor Learning

Dr. Paul Gribble is a Professor in Psychology and holds a joint appointment in Physiology and Pharmacology . Paul’s
research focuses on how the brain controls voluntary movement, and the relationship between neuroplasticity in sensory
and motor brain areas and motor skill learning. Despite the significant mechanical complexities of multi-joint limb movement,
humans are able to interact with the environment with remarkable ease. Research in the Gribble Lab is focused on
understanding how the brain is organized to support motor learning, and how the central nervous system interacts with the
complex peripheral neuromuscular plant to control skilled movement.

ELIZABETH HAYDEN
Lab: Personality and Emotion

Dr. Elizabeth Hayden is a Professor in the clinical area of Psychology. Her current research looks at characterizing
the mechanisms by which temperament confers risk for mood disturbances, taking a perspective informed by
developmental processes.

DEBRA JARED
Lab: Cognitive, Developmental and Brain Sciences

Dr. Debra Jared a Professor in the department of Psychology in the Cognitive, Developmental and Brain Sciences area and
a member of the Language and Concepts Research Group in that area. Her research program aims to understand the
cognitive processes involved in reading. Her research on bilinguals investigates how their reading in one language is
influenced by their knowledge of their other language as well the culture associated with that language. The research uses
behavioural, eye tracking and electrophysiological methodology. Much of her research has studied bilinguals who know
English and French, but more recently, thanks to the language expertise of her students, the research has been extended
to bilinguals whose language in addition to English is Russian, Japanese, Chinese, Spanish, Italian, Korean, or Malay.
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MARC JOANISSE
Lab: LRCN Lab

Dr. Marc Joanisse is a Professor in Psychology and the Neuroscience graduate program. He also holds an appointment as
an Affiliated Scientist at Haskins Laboratories in New Haven Connecticut. In the Language, Reading and Cognitive
Neuroscience Lab, Marc's research examines the neural underpinnings of first- and second-language learning in children
and adults, with a special focus on the interplay between spoken and written language. This includes studying the brain
bases of reading ability and disability across the lifespan, using a wide variety of experimental techniques including fMRI,
ERP and eye-tracking.

INGRID JOHNSRUDE
Lab: CoNCH Lab

Dr. Ingrid Johnsrude is the BMI Director and a Western Research Chair under the Western Cluster of Research Excel-

lence and holds joint Professor appointments in Psychology, and in the School of Communication Sciences and Disorders.
In Ingrid’s Cognitive Neuroscience of Communication and Hearing (CoNCH) lab, psychophysical and neuroimaging methods
such as fMRI and EEG are used to study the neural basis of hearing; particularly how the brains of listeners transform the
noisy and variable sounds of everyday conversations into meaningful language. The ultimate goal of this work is to make
speech listening easier for people with hearing impairment. The group is also exploring novel functional-imaging based
methods for evaluation of subtle brain abnormalities in epilepsy, concussion and other brain disorders.

ALI KHAN
Lab: Khan Computational Imaging Lab

Dr. Ali Khan is a an Assistant Professor and scientist at the Robarts Research Institute. Ali and his lab group focus on the
development of computational methods to enhance medical imaging processes, particularly those related to determining
the role of the hippocampus in epilepsy. His group develops and applies sophisticated image processing and analysis
techniques to extract, quantify, and distill information from medical images, ultimately leading to more accurate diagnoses
and more precise surgical interventions. Ali’s multi-disciplinary research spans across several domains, with applications
in epilepsy, cancer, cardiovascular disease, and neuroscience.

STEFAN KOHLER
Lab: Kohler Memory Lab

Dr. Stefan Kéhler is a Professor in Psychology. The research in his Memory Lab in Cognitive Neuroscience focuses on
the functional and neuroanatomical organization of memory in the human brain. Questions addressed by his lab include
how memory systems interact with the visual system and with knowledge representation, whether different parts of the
brain support memory for different types of information, and how visceral feedback from the peripheral nervous system
shapes memory experiences.

STEPHEN LOMBER
Lab: Cerebral Systems Lab

Dr. Stephen Lomber is a Canada Research Chair (Tier 1) in Brain Plasticity and Development, and a Professor in Psychology,
Physiology and Pharmacology. In addition, Steve holds an appointment as a principal investigator in the National Centre for
Audiology in the Faculty of Health Sciences. Steve’s lab uses an integrated approach of psychophysics, electrophysiological
recording, neuro-anatomical techniques, and functional imaging to examine processing in auditory cortex. Work in the lab
examines cortical plasticity in the presence and absence of acoustic input, and following the initiation of auditory processing
through the means of cochlear prosthetics.
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PENNY MACDONALD
Lab: MacDonald Lab

Dr. Penny MacDonald is a Canada Research Chair (Tier Il) in Cognitive Neuroscience and Neuroimaging, as well as a
Movement Disorders Neurologist and an Assistant Professor in Clinical Neurological Sciences. She is cross-appointed in
Physiology and Pharmacology, and Psychology. Penny’s research aims to understand the nature and causes of
cognitive deficits such as learning, memory, and thinking problems that are increasingly recognized in more than 50% of
Parkinson’s disease patients. Deficits in cognition disproportionately cause a decline in quality of life for patients with PD,
and are a frequent cause of institutionalization. Clarifying these deficits and the changes in brain function that underlie
them is therefore critical.

SCOTT MACDOUGALL-SHACKLETON
Lab: AFAR

Dr. Scott MacDougall-Shackleton is the Department Chair of Psychology and a Professor in Psychology. Research in
Scott’s lab is broadly integrative. His team combines field and laboratory studies, and research ranges from population-level
studies to individual behaviour to molecular biology. Their main goal is to understand how the mechanisms of behaviour have
been shaped by natural selection. Scott's team focuses on songbirds because of their phenotypic diversity, behavioural
complexity and well-studied physiology and neurobiology.

JULIO MARTINEZ-TRUJILLO
Lab: Cognitive Neurophysiology Laboratory

Dr. Julio Martinez-Truijillo is appointed to the position of Provincial Endowed Academic Chair in Autism, Schulich School of
Medicine & Dentistry and is a Professor in Psychology and the Neuroscience graduate program. Julio’s research aims to
understand the mechanisms of cognition and behaviour in the normal brain and during disease, focusing on how the brain
transforms visual signals into coordinated behaviour and how this process is influenced by cognitive functions, such as
attention and memory.

KEN MCRAE
Lab: McRae Lab

Dr. Ken McRae is the Associate Dean Research in the Faculty of Social Science and a Professor in Psychology. His research
is focused on how people represent, understand, and use abstract concepts. Ken is investigating how such concepts are
processed in the mind and brain. His most recent research approaches abstract concepts from the perspective that the
real-life situations in which people experience these concepts are central to their representation and processing.

RAVI MENON
Lab: Menon Group

Dr. Ravi Menon is the Director of the Centre for Functional and Metabolic Mapping (CFMM), a Professor in Medical
Biophysics, Medical Imaging, Neuroscience, and Psychiatry, Scientific Director for BrainsCAN, and holds an appointment as
the Canada Research Chair in Functional and Molecular Imaging. Ravi's research centres around the application of
ultra-high field MRI to problems in neuroscience. Towards this end, his group is developing new radio frequency coil
hardware to improve the homogeneity of the images in conjunction with software techniques to speed up the image
acquisition. Utilizing these advancements, his team are studying the biophysical basis of the functional MRI signal which is
used in all modern day cognitive and clinical neuroscience as well as developing MRI methods such as quantitative
susceptibility mapping for use in the early diagnosis and monitoring of multiple sclerosis.
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PAUL MINDA
Lab: The Cateqgorization Lab

Dr. John Paul Minda is an Associate Professor in Psychology. His innovative research works to answer questions about how
and why humans organize information into categories and concepts and how the resulting conceptual structure influences
thinking and behaviour. This work extends into research on expert performance, complex learning, and understanding the
neuro-cognitive effects of mindfulness meditation practice.

DEREK MITCHELL
Lab: Emotional Cognition Lab

Dr. Derek Mitchell is an Associate Professor in Psychiatry, Anatomy and Cell Biology, and Psychology. One line of Derek’s
research focuses on how impairments in the way the brain processes emotions of others may be associated with antisocial
behaviours such as aggression. Other researchers found that directing attention to critical social cues alleviates the
emotional expression recognition deficits often found in populations of individuals with high levels of antisocial behaviour. It
remained unclear, however, whether this improvement in recognition is accompanied by elevated feelings of empathy (likely
a more important determinant of rehabilitation and prosocial behaviours).

YALDA MOHSENZADEH
Lab: Cognitive Neuroscience & Artificial Intelligence Lab

Dr. Yalda Mohsenzadeh is an Assistant Professor of Computer Science and a faculty affiliate with Vector Institute for
Artificial Intelligence. Her lab works at the intersection of cognitive neuroscience and computer science closing the loop
between theory and experiment. Computational principles guide our experiments into the underlying brain function, and
through neuroscientific insights, we aim to develop “cognitive machines”—biologically inspired computational models that
can recognize and interact with the world like humans. The lab uses deep convolutional neural networks, neuroimaging
experiments (fMRI and MEG/EEG) and advanced analytical tools for mapping the spatiotemporal dynamics of neural
processing during visual behavior.

J. BRUCE MORTON
Lab: Cognitive Development and Neuroimaging Laboratory

Dr. Bruce Morton serves as an Associate Professor in Psychology and is a faculty member of the graduate programme in
Neuroscience. Bruce's research interests concern the development of cognitive control and its association with changes in
prefrontal cortex function. One of the foremost challenges for young children is organizing their thoughts and actions in the
service of achieving long-term goals. Children find it difficult to defer small immediate rewards in favor of larger future
rewards for example, or to switch the focus of their attention from one feature of a stimulus to another. The development of
such self-regulatory capacities is an important foundation for later academic, social, and health-related outcomes, and is
therefore the focus of many basic and applied research programs.

LYLE MULLER
Lab: Muller Lab

Dr. Lyle Muller is an Assistant Professor of Applied Mathematics and a member of the international collaborative research
network NeuroNex, contributing to an ongoing research project on mental representation and working memory. His research
centers on developing new approaches to analyze and model large-scale recordings of neural population dynamics in cortex.
In a ground-breaking collaboration with BrainsCAN, Muller and his colleagues have been given unprecedented access to
study the human brain at the individual cell level while patients are conscious.
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MARIEKE MUR
Lab: Mur Lab

Dr. Marieke Mur is an Assistant Professor in the Departments of Psychology and Computer Science. Her research brings
together psychology, neuroscience, and artificial intelligence to understand how the human brain supports perception and
cognition. Work in the lab focuses on how the brain interprets and flexibly responds to the outside visual world. The lab
addresses these questions using psychophysics, neuroimaging, and computational modelling.

ADRIAN OWEN
Lab: Owen Lab

Dr. Adrian Owen is a Professor in Psychology, Anatomy and Cell Biology, Physiology and Pharmacology and previously the
Canada Excellence Research Chair in Cognitive Neuroscience and Imaging. His research combines neuroimaging (MRI and
EEG), with cognitive studies in brain-injured patients and healthy participants. His team studies patients who have sustained
brain injuries that result in disorders of consciousness. They also study patients with neurodegenerative diseases in order to
understand more about the causes and consequences of the memory, perception and reasoning problems that many of them
experience. Finally, they develop web-based tools for the assessment of cognitive function, both in healthy participants and in
patients with disorders of the brain.

LENA PALANIYAPPAN
Lab: Neuroimaging in Mental lliness

Dr. Lena Palaniyappan works with patients and families experiencing psychosis and depression. He is the Tanna Schulich
Chair in Neuroscience and Mental Health at Western University; Director of the Neuropsychiatry program at Schulich School
of Medicine & Dentistry; Scientific Director of the Prevention and Early Intervention in Psychoses Programme (PEPP), London
Health Sciences Centre, and he leads the Neuroimaging in Mental llinesses (NIMI) research group based at the Robarts
Research Institute. The major emphasis of his research is to modify the pathways that lead to poor long-term outcome in
individuals with serious mental disorders that often start in adolescence. His research team has an imaging base at Robarts
Research Institute; a clinical base at Victoria Hospital, London Health Sciences Centre and a Neuromodulation base at the
Parkwood Institute’s Brain Stimulation Clinic.

ANDREW PRUSZYNSKI

Lab: Pruszynski Lab

As Canada Research Chair (Tier Il) in Sensorimotor Neuroscience and an Assistant Professor in Physiology and
Pharmacology and Psychology, Dr. Andrew Pruszynski studies the neural mechanisms of reaching, grasping and object
manipulation. By learning how various parts of the nervous system work together when generating skilled movement of the

\ arm and hand, Andrew’s team strive to find better treatments for recovering hand and arm function following peripheral nerve
. injury, spinal cord injury, and stroke.

LISA SAKSIDA
Lab: TCNLab

Dr. Lisa Saksida is a Professor in Physiology and Pharmacology with a joint appointment in Psychology. She is also the
Scientific Director for BrainsCAN. Her research in cognition, with Dr. Tim Bussey, has her asking questions on how the
healthy brain carries out cognitive operations, what goes wrong in neurodegenerative and neuropsychiatric disease, and
identifying targets for therapy. Lisa also works on improving preclinical-to-clinical translation.
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SUSANNE SCHMID
Lab: The Schmid Lab

Dr. Susanne Schmid is an Associate Professor in Anatomy and Cell Biology, and the Associate Dean for Graduate and
Postdoctoral Studies. Susanne and her lab study mechanisms underlying normal sensory filtering and sensory filtering
disruptions in animal models of schizophrenia and autism. Two operational measures are used for sensory filtering in order
to study the underlying mechanisms: habituation and prepulse inhibition of startle.

DAVID SHERRY

Lab: AFAR

Dr. David Sherry is a Professor in Psychology. His research focuses on evolution and neurobiology of memory and

spatial orientation. David works with food-storing black-capped chickadees and brood-parasitic brown-headed cowbirds
examines spatial memory and the functional neuroanatomy of the avian hippocampus. By examining the brain and behaviour
of birds, one can observe how evolutionary change in memory and other cognitive functions occurs, and observe the relation
between evolutionary change in behaviour and evolutionary change in the brain.

ANDREA SODDU
Lab: Soddu Lab

Dr. Andrea Soddu is an Assistant Professor in Physics, where he investigates spontaneous brain activity using fMRI, global
metabolism and structural connectivity using diffusion tensor imaging in patients with disorders of consciousness, hypnosis,
anesthesia, tinnitus and dementia.

RYAN STEVENSON
Lab: Stevenson Lab

Dr. Ryan Stevenson was recently hired as an Assistant Professor in Psychology. His lab’s research focuses on how visual
and auditory perception influence high-order cognitive processing, whether in the autism spectrum or in cochlear implant
users.

BRIAN TIMNEY
Lab: Timney Lab

Dr. Brian Timney is a Professor Emeritus in Psychology and recently oversaw the Faculty of Social Science as Dean. There
are three areas of research conducted in his lab:

1. The effect of alcohol on vision,
2. The temporal characteristics of human binocular vision, and
3. Comparative studies of vision in horses and camels.

TUTIS VILIS
Lab: Vilis Lab

As Professor Emeritus, Dr. Tutis Vilis explores the function of two important cortical areas—the ventral stream, which
specializes in the perception of visual objects and the dorsal stream, which specializes in directing motor actions. He
has been a pioneer in the development of on-line teaching modules in physiology and neuroscience.

For more information on the BMI Core Members, including contact information, please visit:
https://www.uwo.ca/bmifinvestigators/index.html.
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BMI ASSOCIATE MEMBERS

The BMI also engages with other members of the Western community, including research scientists and Principal Investigators in
clinical departments. For more information on current associate members, visit - https://www.uwo.ca/bmi/investigators/index.html.
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BMI HIGHLIGHTS THIS YEAR

SHOWCASING OUR INDUSTRIOUS RESEARCHERS AND

THE CUTTING-EDGE RESEARCH TAKING PLACE AT WESTERN UNIVERSITY

The Brain and Mind Institute received a new audio dome in the Western Interdisciplinary
Research Building to better understand how people hear in the real world. The geodesic dome,
speakers and assorted other equipment was newly installed by Austrian firm sonible.com and
its $700,000 cost is supported through investments from the Canadian Foundation for
Innovation (CFl) and the Ontario Research Fund (ORF).

Postdoctoral scholar, Amy Reichelt, is exploring how unhealthy diets impact the developing brain and why
young people today are so prone to developing obesity. Amy’s research centers on how modern day
‘obesogenic,’ or obesity-promoting, diets change the brain. Amy aims to understand how what we eat alters our
behaviour and whether brain changes can be mitigated by other lifestyle factors.

Dr. Blake Richards from The Learning in Neural Circuits Lab at McGill University joined The Western Integrative
Neuroscience Talk Series (TWINtalks) to speak to the Neuroscience community about burst-timing-dependent
synaptic plasticity can coordinate learning in hierarchical circuits. Blake follows two previous talks by Dr. Niko-
laus Kriegeskorte, in Psychology and Neuroscience at Columbia's Zuckerman Institute and Dr. Timothy
Verstynen in Psychology and Bioengineering at CMNI.

amygdala — has indicated higher incidents of anxiety and depression in children with neurodevelopmental
disorders. The discovery of a biomarker in the brains of those with neurodevelopmental disorders — such as
autism, attention deficit hyperactive disorder (ADHD) or obsessive compulsive disorder (OCD) — may offer

BMI researcher Emma Duerden from the faculty of Education found an enlarged part of the brain — the
hope to families looking for clues in how to address anxiety and depression in their children.

BMI-DI Exchange program awarded three BMI members: Susan Coltman (PhD
candidate), with her project Are Fast and Slow Learning Processes Independently
Malleable?; and Aysha Motala and Vanessa C. Irsik (Postdoctoral Associates) together
DO ND ERS on the project Examining pre-stimulus neural templates and facilitative and contrastive
INSTITUTE context effects.

Psychiatry professor Dr. Ruth Lanius was recently honoured for her work with the Banting Award for Military
Health Research, presented annually by the Canadian Institute for Military and Veteran Health Research
(CIMVHR) Forum to a researcher addressing military health issues. Lanius works with military personnel
as well as first responders and civilians looking to move past their symptoms of post-traumatic stress
disorder (PTSD) and will soon expand the research to include the experiences of Indigenous People.

Dr. Lena Palaniyappan, along with an international team of researchers, are seeking to provide relief for
millions around the globe by pairing brain stimulation with artificial intelligence and big data to uncover the role
of genetics in successfully treating mental iliness. This new study uses artificial intelligence to determine if
patients with major depression and schizophrenia will respond positively or negatively to a four-week brain
stimulation program. The international team’s goal is to treat 60,000 qualified participants worldwide by 2022.
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The Brain and Mind Institute is a proud contributor to Western University being one of the fastest rising
institutions for scientific research across the globe. Western University secured private and public
partnerships, particularly in areas of research with higher equipment and infrastructure costs. Overall, it
has invested more than Cdn$400 million (US$302 million) in infrastructure, including biomedical imaging
and high-performance computing facilities at the Brain and Mind Institute.

BMI researcher and co-scientific director of BrainsCAN, Ravi Menon, was named one of the new Fellows of
the Royal Society of Canada (RSC). Ravi has been a pioneer in the use of MRI for structural and functional
brain imaging. From the landmark demonstration and further development of functional MR, to pioneering
the use of ultra-high field MRI techniques for use in neuroscience and patient care, the ground-breaking
neuroscience and neuroimaging advances developed by Menon are used in thousands of universities,
research institutes, hospitals and pharma around the world today.

Mark Daley was named Special Advisor to the President on Data Strategy with a mandate to help the
institution make sense of, and make a difference in, a data-driven world. This new role will lead the
creation of an institutional data strategy “to empower its students, faculty and staff with the data acumen
they need to become 21st-century citizens.” This strategy will guide Western in the development of new
training programs, new means of enabling and supporting data-fueled research, and new tools for
leveraging the institution’s data reserves.

Lefties and righties may put pen to paper from different sides of the page, but when it comes to
numbers, everything adds up using the same point in the brain, according to a recent Western study.

For their study supported by BrainsCAN, BMI researchers Celia Goffin, Moriah Sokolowski, Michael
Slipenkyj and Daniel Ansari compared the brain activity of both left-handed and right-handed participants
during a task involving numbers. With only 10 per cent of the world’s population identified as left-handed,
previous studies typically relied on right-handed participants to learn how the brain processes numbers.
For this study, however, researchers focused on left-handers to determine if they learned to use a
different area of their brain to process numbers.

From hearing loss and brain activity, to cancer and joints, to sustainable energy and social cues, six
~ Western-led projects, involving 10 researchers within four faculties, received more than $1 million
lNNVATIONCA through the CFI John R. Evans Leaders Fund, including BMI scientists Blake Butler, Psychology;
o O O uanon e J6rn Diedrichsen, Computer Science; Marc Joanisse, Psychology; and Ingrid Johnsrude,
Psychology.

The fear predators inspire in their prey can leave long-lasting traces in the brains of wild animals,
comparable to effects seen in humans dealing with post-traumatic stress disorder (PTSD), according to a
Western-led study. Led by Biology professor Liana Zanette, Psychology professor Scott MacDougall-
Shackleton and Biology professor Michael Clinchy, the study, Predator-induced fear causes PTSD-like
changes in the brains and behaviour of wild animals, was published today in Scientific Reports—Nature.

Lead author Maedbh King, MSc’17 (Neuroscience), created the map as a Western student in
collaboration with Jérn Diedrichsen, Western Research Chair for Motor Control & Computational
Neuroscience, and Richard Ivry, University of California, Berkeley, Professor of Psychology and
Neuroscience, with support from Western’s BrainsCAN. The detailed map shows the functional correlates
of each cerebellar region in never-before-seen detail. If you think about disease development, it’s likely
that only a few subregions within the cerebellum, might be disrupted in a specific disease, so researchers
need a better idea of where exactly to look,” Diedrichsen, a core member in Western’s Brain and Mind
Institute (BMI) and senior author of the study.
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Delivering proper care to thousands living with dementia means personal-support workers must understand
more than patients’ medical histories — they need to know the people behind them. This patient-caregiver
relationship is bolstered through what Savundranayagam calls Be EPIC, a training program to provide
personal-support workers with the skills necessary to better deal with people living with dementia. Earlier
funding from the Centre for Aging and Brain Health Innovation to assess the initiative has been enhanced
with a $418,717 grant, over two years, from the Future Skills Centre to scale-up the training program. Now,
48 personal-support workers in both an urban (London) and rural (Northumberland County) settings are part
of initiative.

‘ CIHR Project Grants back 10 Western-led projects. Health researchers at Western were awarded more
w than $8 million in funding from the Canadian Institutes of Health Research (CIHR) in the latest Project Grant
R\ competition. In total, 10 Western research projects were funded at Schulich Medicine & Dentistry and the
- 6 - Faculty of Health Sciences ranging from evaluating new ways of looking at spinal cord injury to
P understanding how neuroimaging can improve diagnostics for Parkinson’s disease. More than half of the

projects included teams of researchers working together, including Penny MacDonald and Ali Khan.

A new Brain and Mind Institute study is offering insights into how the our brains process a world
in which the images of people, places and things are constantly shrinking, expanding and
changing on the retina at the back of our eyes. These findings may hold further keys to
perfecting technology in everything from robots to self-driving cars. Juan Chen, Melvyn Goodale
and their collaborators at Western’s Brain and Mind Institute, South China Normal University and
the University of East Anglia (U.K.) also found that the representations of the real size of objects
in the world emerge in the earliest stages of visual processing in the cerebral cortex of the brain.

Researchers in neuroscience, one of Western'’s signature areas, recently launched the Cognitive
Neuroscience Research Registry, also known as OurBrainsCAN. “This new participant registry
will not only give community members an easy and private way to sign up for research studies,
but it will also allow us to do better science by engaging the whole community, and not just the
young university students who traditionally are the majority of our research participants.” said
Ingrid Johnsrude, Director of the Brain and Mind Institute, one of the leaders of OurBrainsCAN.
This registry aims to enrol 50,000 participants over a period of five years.

Western lands nine new CRCs among latest round, including Corey Baron, Natasha Mhatre and Marco
Canada Research Chairs  Prado. Western will be home to 12 new and renewed Canada Research Chairs (CRC) whose work will
www.chairs-chaires.gc.ca have an impact on health care and economies terrestrially, as well as the cosmos celestially.

A poor diet might be damaging more than your waistline — it might be leading to cognitive decline and
poor memory, according to Western-led research. The study, Perineuronal Nets: Plasticity, Protection,
and Therapeutic Potential, describes the critical importance of perineuronal nets (PNNs) — structures
that enmesh certain neurons in the brain — in protecting the neuron and regulating how often the brain
turns experiences into memories. Amy Reichelt, a BrainsCAN Postdoctoral Fellow, along with Schu-
lich School of Medicine & Dentistry neuroscientists Lisa Saksida and Tim Bussey, investigated PNNs
to find out what effect they have on the brain and what happens when they’re not working.

Touching on ‘new frontiers’ of technology and attracting more than 100 neuroscience researchers
from around the world, the first international touchscreen symposium, New frontiers in cognitive
testing using touchscreen technology, was held at Western University in the Western Interdisciplinary
Research Building.
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Study unlocks brain’s role in moving about. Every office or family has one — the colleague who mistakenly walked
into a wall or the sibling who mistook a closed glass door for an open entrance. Most of us, however, seem to
have an innate sense of a room’s geometry. Psychology professor Marieke Mur of Western’s Brain and Mind
Institute co-authored a paper exploring what regions of our brains are involved in understanding the boundaries of
ever-changing environment.

Led by Education professor Daniel Ansari, the new Centre for the Science of Learning
looks to generate evidence-based insights into how children learn best and then work
closely with school boards and teachers to put that knowledge into classrooms and
education boardrooms.

Five Western researchers have been awarded more than $1.2 million for interdisciplinary
research, ranging from pre-term birth predictors to concussions, as part of the federal

New Frontiers in-Research: Fund government’s New Frontiers in Research Fund. BMI researchers receiving funding include:
. Fonds Nouvelles frontieres en recherche Medical Biophysics Corey Baron, Microstructural imaging of concussion; Education Emma
Duerden, Neuroimaging Biomarkers for Prenatal Detection of Preterm Birth; and
Engineering Haojie Mao, Multi-disciplinary biomechanical and mathematical modelling of the
brain to understand mild traumatic brain injury/concussion.

Dr. Adrian Owen was named an Officer of the Most Excellent Order of the British Empire (OBE), as
part of the 2019 New Year’'s Honours list recognising “the achievements of a wide range of
extraordinary people” across the United Kingdom. Owen’s OBE award was presented to him by
Prince William (vice-regal representative for Queen Elizabeth Il) at a special ceremony in May 2019.

Western Research Chair, Dr. Ingrid Johnsrude has been named the new Director for the Brain and Mind
Institute. She follows Psychology professor Mel Goodale, who founded the institute nearly two decades ago
with Ravi Menon, a Medical Biophysics and Imaging professor. As the newly inaugurated director of the
university’s largest research group, Ingrid is encouraged by new technological and research developments —
as well as new partnerships on campus, in the community and with industry — that could pave the way for
breakthroughs in cognitive neuroscience.

Canada Research Chair in Sensorimotor Neuroscience , Andrew Pruszynski, was awarded the J.A.F.
Stevenson award from the Canadian Physiological Society, for his cutting-edge research on sensorimotor
function. The award recognizes an outstanding young Canadian physiologist with a visiting professorship. It
provides an opportunity to promote collaboration and exchange of information among investigators at Canadian
Universities through a keynote address at the annual meeting and an opportunity to lecture at universities
across the country.

Brain injuries may be prevalent among patients exiting intensive care units (ICU), even if they entered the
hospital for non-brain-related injuries or ailments, according to a new study by Western University and Lawson
Health Research Institute. Schulich professor Dr. Marat Slessarev said these findings can shift how the medical
community treats incoming patients and more importantly, outpatients following ICU visits.
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BrainsCAN Postdoctoral Fellow Jeff Weiler found spinal cords contribute to complex hand functions, like the
positioning of your hand in external space. Using specialized robotic technology, a three degree of freedom
exoskeleton at Western’s Brain and Mind Institute, subjects were asked to maintain their hand in a target
position and then the robot bumped it away from the target by simultaneously flexing or extending the wrist and
elbow. Researchers measured the time that it took for the muscles in the elbow and wrist to respond to the
bump from the robot and whether these responses helped bring the hand back to the initial target.

Eric Wilkey, a postdoctoral scholar at Western’s Brain and Mind Institute’s Numerical Cognition Lab, was
named a Banting Fellow. Eric is a cognitive neuroscientist focused on understanding how children learn and
how disabilities may interfere with their educational goals. He uses advanced brain-imaging methods and a
new theoretical approach to tackle specific brain mechanisms when it comes to the learning of math. Under
the supervision of Psychology professor Daniel Ansari, Wilkey’s research looks to pave the way to better
diagnose learning disabilities and remediation of math deficits.

The Smart Healthy Campus program, initiated by Kinesiology professor Kevin Shoemaker with
Mark Daley, aims to help students feel more connected, more accepted and better equipped to
deal with academic and personal change. This Western-developed mobile app might be the key
to helping students assess and manage their responses to stress — all part of a unique web of
support in a push to help students work through the challenges of university life. Sponsored by
the Office of the Vice-Provost (Academic Planning, Policy, and Faculty), the initiative is part of
the Interdisciplinary Development Initiatives (IDI) program that provides three years of support to
important collaborative projects that might not otherwise find a funding home.

BMI PhD candidate, Alex Cross is the lead author of a new paper, along with Psychology professor Marc
Joanisse and Communication Sciences and Disorders professor Lisa Archibald, that studied the correlation of
math challenges and language delays in children. The paper titled Mathematical Abilities in Children With
Developmental Language Disorder was published in the January 2019 edition of Language, Speech and
Hearing Services in Schools. In this paper, Alex suggested that teachers and parents work closely with speech
-and-language pathologists to incorporate mathematical vocabulary and concepts into therapy sessions.

The Brain and Mind Institute welcomed three new faculty members who are also
members of BrainsCAN's Computational Core. Lyle Muller, Marieke Mur and Taylor
Schmitz are all based in Western’s Interdisciplinary Research Building.

Western Psychology professors and BMI members Laura Batterink and Lindsay Bodell were
named Rising Stars by the Association for Psychological Science (APS) in recognition of the
pair being outstanding psychological scientists in the earliest stages of their post-PhD
research careers. Batterink and Bodell were two of only six Canadian scientists named
among the international class of 76.

For more BMI news stories, see:
https://www.uwo.ca/bmi/news/index.html
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GRANTS HELD

BY BMI MEMBERS IN 2019

BMI Annual Report

Funding Source Core Members Associate Members Total *

Alzheimer Society 0 119,000 119,000
Brain Canada 185,000 0 185,000
Canada Research Chairs 1,319,600 1,292,350 2,611,950
CFl Innovation 0 1,356,457 1,356,457
CFI IOF 214,745 752,674 967,419
CFILEF 564,789 200,000 764,789
CFREF Awards 1,565,769 557,942 2,123,711
CFREF Cores 4,598,930 0 4,589,930
CIFAR 187,500 0 187,500
CIHR Foundation 1,005,883 578,503 1,584,386
CIHR Operating 720,476 129,622 850,098
CIHR Project 1,353,543 775,909 2,129,452
CIHR Other 430,983 239,164 670,147
James S. Mcdonnell Foundation 150,000 0 150,000
MITACS Inc. 136,667 0 136,667
NSERC Discovery 1,925,799 959,250 2,885,049
NSERC Other 399,049 34,013 433,062
Ontario Brain Institute 108,613 0 108,613
Ontario Research Fund 742,388 233,333 975,721
SSHRC 174,495 124,270 298,765
Other External 1,057,622 1,455,436 2,513,057
Other Internal 1,090,213 882,485 1,972,699
Total 17,932,062 9,690,408 27,622,470

*Total portion of grants held in 2019 at Western University by lead PI
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pencil test. Learning and Instruction, 59, 21-33.

Hutchison, J.E., Lyons, .M., & Ansari, D. (2019) More Similar Than Different: Gender Differences in
Children’s Basic Numerical Skills Are the Exception Not the Rule. Child Dev, 90, e66—e79.

Hawes, Z., Sokolowski, H.M., Ononye, C.B., & Ansari, D. (2019) Neural underpinnings of numerical and
spatial cognition: An fMRI meta-analysis of brain regions associated with symbolic number, arithmetic, and
mental rotation. Neurosci Biobehav Rev, 103, 316—336.

Matejko, A.A., Hutchison, J.E., & Ansari, D. (2019) Developmental specialization of the left intraparietal
sulcus for symbolic ordinal processing. Cortex, 114, 41-53.

Hawes, Z., Moss, J., Caswell, B., Seo, J., & Ansari, D. (2019) Relations between numerical, spatial, and
executive function skills and mathematics achievement: A latent-variable approach. Cogn Psychol, 109,
68-90.

Matejko, A.A. & Ansari, D. (2019) The neural association between arithmetic and basic numerical
processing depends on arithmetic problem size and not chronological age. Dev Cogn Neurosci, 37, 100653.

Gianetto-Berruti, A., Schranz, A.L., Bartha, R., & Feyles, V. (2019) A preliminary magnetic resonance
spectroscopy study of postmenopausal hormone effects on the brain. Minerva Ginecol, 71, 392—-393.
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15. Albatany, M., Ostapchenko, V.G., Meakin, S., & Bartha, R. (2019) Brain tumor acidification using drugs
simultaneously targeting multiple pH regulatory mechanisms. J Neurooncol, 144, 453—-462.

16. Broeke, N.C., Peterson, J., Lee, J., Martin, P.R., Farag, A., Gomez, J.A., Moussa, M., Gaed, M., Chin, J.,
Pautler, S.E., Ward, A., Bauman, G., Bartha, R., & Scholl, T.J. (2019) Characterization of clinical human
prostate cancer lesions using 3.0-T sodium MRI registered to Gleason-graded whole-mount histopathology.
J Magn Reson Imaging, 49, 1409-1419.

17. Haddad, S.M.H., Scott, C.J.M., Ozzoude, M., Holmes, M.F., Arnott, S.R., Nanayakkara, N.D., Ramirez, J.,
Black, S.E., Dowlatshahi, D., Strother, S.C., Swartz, R.H., Symons, S., Montero-Odasso, M., ONDRI
Investigators, & Bartha, R. (2019) Comparison of quality control methods for automated diffusion tensor
imaging analysis pipelines. PLoS One, 14, e0226715.

18. Ryan, K., Schranz, A.L., Duggal, N., & Bartha, R. (2019) Differential effects of transcranial direct current
stimulation on antiphase and inphase motor tasks: A pilot study. Behav Brain Res, 366, 13—18.

19. McGregor, S.M.K., Detombe, S.A., Goncalves, S., Doyle-Pettypiece, P., Bartha, R., & Duggal, N. (2019)
Does the Neurological Examination Correlate with Patient-Perceived Outcomes in Degenerative Cervical
Myelopathy? World Neurosurg, 132, e885-e890.

20. Sakurai, R., Bartha, R., & Montero-Odasso, M. (2019) Entorhinal Cortex Volume Is Associated With Dual-
Task Gait Cost Among Older Adults With MCI: Results From the Gait and Brain Study. J Gerontol A Biol Sci
Med Sci, 74, 698-704.
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Kruiskamp, M.J., Leach, M.O, Lin, A.P., Luijten, P.R., Marjanska, M., Maudsley, A.A., Meyerhoff, D.J.,
Mountford, C.E., Mullins, P.G., Murdoch, J.B., Nelson, S.J., Noeske, R., Oz, G., Pan, J.W., Peet, A.C.,
Poptani, H., Posse, S., Ratai, E.-M., Salibi, N., Scheenen, T.W.J., Smith, I.C.P., Soher, B.J., Tka¢, .,
Vigneron, D.B., & Howe, F.A. (2019) Methodological consensus on clinical proton MRS of the brain: Review
and recommendations. Magn Reson Med, 82, 527-550.

22. Jung, F., Kazemifar, S., Bartha, R., & Rajakumar, N. (2019) Semiautomated Assessment of the Anterior
Cingulate Cortex in Alzheimer’s Disease. J Neuroimaging, 29, 376—382.

23. Potvin, O., Chouinard, I., Dieumegarde, L., Bartha, R., Bellec, P., Collins, D.L., Descoteaux, M., Hoge, R.,
Ramirez, J., Scott, C.J.M., Smith, E.E., Strother, S.C., Black, S.E., & Duchesne, S. (2019) The Canadian
Dementia Imaging Protocol: Harmonization validity for morphometry measurements. Neurolmage-Clin., 24,
101943.
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25. Albatany, M., Meakin, S., & Bartha, R. (2019) The Monocarboxylate transporter inhibitor Quercetin induces
intracellular acidification in a mouse model of Glioblastoma Multiforme: in-vivo detection using magnetic
resonance imaging. Invest New Drugs, 37, 595-601.

26. Sunderland, K.M., Beaton, D., Fraser, J., Kwan, D., McLaughlin, P.M., Montero-Odasso, M., Peltsch, A.J.,
Pieruccini-Faria, F., Sahlas, D.J., Swartz, R.H., ONDRI Investigators (Bartha, R. et al), Strother, S.C., &
Binns, M.A. (2019) The utility of multivariate outlier detection techniques for data quality evaluation in large
studies: an application within the ONDRI project. BMC Med Res Methodol, 19, 102.

27. Snir, J.A., Bartha, R., & Montero-Odasso, M. (2019) White matter integrity is associated with gait impairment
and falls in mild cognitive impairment. Results from the gait and brain study. Neuroimage Clin, 24, 101975.
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details about both core and associate members at the Brain and Mind Institute can be found at:
https://www.uwo.ca/bmi/investigators/index.html.
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