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Collaboration between the arts and sciences has the potential to create new knowledge,
ideas and processes beneficial to both fields. This exhibit "The Lines That Connect" brings
together the following individuals passionate about Sci-Art:
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Page 8 : Richard Bright
Page 12 : Rosi Maria Di Meglio & Benny Karcerovsky
Page 14 : Matt Hammond-Collins & Andrew Kaplan
Page 16 : Katja Heuer & Roberto Toro
Page 18 : Karim Jerbi and Lab members
Page 20 : Dan Lloyd
Page 22 : Josefina Maranzano
Page 24 : Stephanie Morissette & Dale Einarson
Page 26 : Alexa Piotte & Hunter Shaw
Page 28 : Shima Rastegarnia
Page 30 : Francois Rheault
Page 32 : Amir Shmuel
Page 34 : Tyler Sloan

AmanPreet Badhwar has a Ph.D. in neuroscience from McGill
University, and is currently a postdoctoral fellow at the Centre de
Recherche de l’Institut Universitaire de Gériatrie de Montréal
(CRIUGM), Université de Montréal. Her research focus is to
determine how aspects of brain connectivity and molecular omics
could be developed as biomarkers of progression in AD. Aman's
scientific vision is to cut across intellectual silos and integrate
multiple streams of data to answer big questions in age-related
neurodegeneration. Aman is also an artist. In her words " science
and art both seek to observe, record and explain the world around
us, just using different means. Both have their theoretical
frameworks, evolving techniques, and schools of thought. Above
all, both scientists and artists need to be creative and insightful
in order to make meaningful contributions to their respective
fields.”
@Aman_Badhwar; www.amanbadhwar.com

Juggling Hats
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Crossings
Alludes to the right
and left hemispheres of
the brain, and the
connections between
them. The painting
also draws inspirations
from drawings of glial
cells by Ramón y Cajal.

Brain Deconstructed

The Red Streak

Multiresolution Effect

More than the sum of its parts, the brain is an organ of infinite scale and mystery. While a wide variety of structural and
functional imaging features, as well as cytoarchitectonic information, have been used to atlas the brain, its proper functioning
relies on the multi-scale connectedness of all of its parts.
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Cerebral Graffiti

Penetrating

Parisian Mask

Layer upon caked layer of combinations and contrasts, vulnerable to fading. The problem is trying to figure out what will stay,
and what will be lost. Memory is a puzzling phenomenon!

Tia Besser-Paul is an ex-barista still deeply attached to the world
of coffee, slowly attempting to sever ties with caffeine addiction.
She carries a sketchbook and about 15 different kinds of pens at all
times - ready for impromptu sparks of inspiration. She is a
designer, hand-letterer and maker, currently studying Design at
Concordia University.

Andy Greenhalgh, born in Yorkshire, United Kingdom, grew up in
Photo credits : Kevin Jung-Hoo Park
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the post-industrial city of Bradford before studying neuroscience at
the University of Manchester. After completing his Ph.D.,
Greenhalgh moved to Montreal for his postdoctoral training
period. Andy Greenhalgh’s fundamental research interest is the
immune system’s role in central nervous system (CNS) injury and
disease.

Cellular Kinesics is an exploration of the communication methods
of cells during a spinal cord injury. The artwork blends the art of
hand lettering with the actions of two phagocytic cells, namely,
microglia and macrophages, after an injury occurs in the spinal
cord. The letters evolve through four major actions: pre-injury; first
responders (microglia); relief, second responders (macrophages);
necrosis or cellular death (macrophages). Illustrative hand lettering
is able to take the dense realities of scientific language and make
them accessible for those unfamiliar with the language of cells.

Richard Bright is an artist and writer. After studying Fine Art and Physics
he went on to become the founder and director of The Interalia Centre in
1990, an organisation that provides an international forum for the
exchange of ideas between the arts and the sciences. He is also the editor of
the online magazine Interalia Magazine, launched in 2014, which explores
the interactions between art, science and consciousness. His artworks draw
from natural and physical processes.

Time Waves explore both our experience of time and ripples in the fabric of
space-time and is inspired by concepts of gravitational waves, space-time
curvature and time dilation.
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1. Lines of Thought; 2. Looking Through; 3. Cellular; 4. Lines of Thought: Universal; 5,6. Memories are made of this

Dendritic
We haven’t really paid much
attention to thought as a
process. We have engaged in
thoughts, but we have only
paid attention to the content,
not to the process.
– David Bohm
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Folding Dimensions

Shift

Rosi Maria Di Meglio has recently completed a Bachelor’s degree in Fine Arts at Concordia University. Her artistic practice
focuses on real life experiences and transformation. Considering herself a lyrical romantic abstract expressionist artist, her
philosophy is founded on the idea that art has the power to move people, whether they are observing or creating it.

Benny Karcerovsky moved to Montreal from Vienna,
Austria to pursue his Ph.D. at McGill University,
studying astrocytes. While studying molecular biology at
the University of Vienna, Karcerovsky got hooked on
these cells during a semester abroad in Berlin and
during the completion of his master’s thesis, which he
wrote in a lab in Lausanne, Switzerland.

Photo credits : Kevin Jung-Hoo Park
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The artwork represents the science behind the building
blocks of memory, as each frame builds upon the next to
create a whole memory which can be recalled upon. The
stop motion is created with oil paints on a cotton
canvas. Colour, shape and form are used to create an
illusive abstract space which the spectator can be drawn
into and recall a memory or create a new memory.

Unknown

Matt Hammond-Collins is a first-generation Canadian
born of South-African parents who fled the country during
the collapse of the Apartheid. He has had creative energy for
as long as he can remember. A Studio Arts major, Matt
specializes in metal sculptures and abstract-geometric
drawings which create a dialogue across mediums when
presented in installations and give visual manifestations to
his imaginings.

Photo credits : Kevin Jung-Hoo Park

Andrew Kaplan grew up outside of Boston, Massachusetts. He is pursuing a Ph.D. in regenerative neuroscience at the
Montreal Neurological Institute. Andrew Kaplan’s research aims to develop therapeutic strategies to treat brain and spinal
cord injury. He has found that repair mechanisms can be unlocked by targeting certain proteins within nerve cells.
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NeuReanimate

In NeuReanimate, Matt creates a stop-motion animation
based on images from Andrew Kaplan that captures the
phenomena of injury to neural pathways. Using black
plasticine on a light board, the animation results from the
process of subtraction, i.e. scraping away plasticine to allow
light to shine through. Electricity generated by the action
potentials is represented by light: generated by electricity.

Katja Heuer uses neuroimaging to understand the evolution and development
of the brain. She is strongly involved in open, reproducible science and
interdisciplinary research: Together with Roberto Toro, she develops open Web
applications to facilitate the access to open data, foster collaboration and citizen
science. Her original background is in fine arts and in many of her projects she
combines art and science as a way to engage with the general public.

Roberto Toro is a researcher in computational neuroanatomy at
the Institut Pasteur in Paris. He is interested in the evolution,
development and diversity of the brain which he studies using
mathematical modelling, magnetic resonance imaging and
genomics. He is the developer of various open Web applications
such as the Brain Catalogue and BrainBox.
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The landscape of neocortical folding shows a dorsal view of the cerebra of 33 different primate species.

Karim Jerbi is a Canada Research Chair in Systems Neuroscience
and Cognitive Brain Imaging. He is head of the Computational and
Cognitive Neuroscience Lab (CoCo Lab) at the Department of
Psychology of the University of Montreal. His research focus lies at
the cross-roads between computational, systems and cognitive
neuroscience. The Jerbi lab seeks to elucidate the role of large-scale
brain network dynamics in normal cognitive processes and their
breakdown in psychiatric disorders. To this end, the research relies
on a combination of invasive (intracranial electroencephalography,
iEEG) and non-invasive (EEG and MEG) recordings, combined
with advanced signal processing and artificial intelligence tools,
including machine learning. Karim also has a keen interest in
various forms of interaction between art, creativity and
neuroscience.

Yann
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Antoine

Arthur

Anne-Lise

CoCo Brain Channel is an algorithmic music composition through
real-time EEG sonification. This work was created from the brain
activity of the listener by researchers at the the CoCo Lab: Yann
Harel, Antoine Bellemare, Arthur Dehgan, Anne-Lise Saive and
Karim Jerbi. Brain activity information was obtained using realtime processing of the EEG signal. The project provides the user
with a means of hearing and controlling his/her own brain activity.
It also allows exploration of the neural correlates of mental states
in an artistic manner, and helps advance research on knowledge of
the human brain.

Dan Lloyd is the Thomas C. Brownell Professor of Philosophy and
a Professor of Neuroscience at Trinity College, Connecticut. He is
the author/editor of Subjective Time: The philosophy, psychology,
and neuroscience of temporality (co-edited with Valtteri Arstila),
MIT Press, 2014; Radiant Cool: a novel theory of consciousness,
an exploration of consciousness presented as noir detective fiction,
MIT Press, 2004; and Simple Minds, a philosophical examination
of scientific approaches to the mind and brain. Bradford Books/
MIT Press, 1989. He has presented his animations and
sonifications of brain activity in the US, Great Britain, and Europe.
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REST/FULL is an animation and sonification of 15 minutes of one
subject at rest in a 7 Tesla MR scanner. The images, in CIFTI
format, are surface mapped, with the brighter colors corresponding
to more active voxels. For the soundtrack, Dan used cluster
analysis to partition the voxel time series into ten temporally
coherent networks. Each cluster was arbitrarily assigned a musical
instrument. The mean of each cluster determined the pitch and
loudness of the melody. The video is intended to invite reflection on
the nature of "rest" or undirected conscious thought. At rest we are
uniquely individual and distinctly human. At rest we are most
fully ourselves.

Josefina Maranzano is mostly a self-taught artist,
born in Buenos Aires, Argentina and living and working
in Montreal since 2004. She studied medicine in La
Plata and worked for a few years in Argentina as a
general practitioner and a radiologist. At present,
Josefina shares her life between painting and exploring
new techniques in visual arts and conducting brain
imaging medical research. She very recently submitted
her Ph.D. thesis in neuroscience (with a focus in
multiple sclerosis) at McGill University.
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The artworks were created to raise Autism awareness.

Stephanie Morissette & Dale Einarson are
Canadian artists working in video for more than
10 years. Stéphanie uses drawing, video, paper
sculpture and installation. Her work borrows from
history and current events, which she adapts and
transforms with her stinging sense of humor. Dale
has worked in Canada, United States and England
as Technical Director and Engineer for sound
recording and film post-production studios. Dale's
works utilize text, sound, computers, electronics,
video and photography. Their work is an
exploration of technology as well as technical
exercises to create short comments on society.
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Shadows in a Labyrinth is a reflection on the complexity, the flaws and ephemeral aspects of our memory as well as of the
medium and technologies, drawing parallels with mental illness like Alzheimer’s disease. This video mixes drawing animation
image per image, 16mm footage, digital video with cassettes, HD video, and magnetic resonance brain imaging where the
topic of connectivity has been highlighted. Many different generation of technologies are used to produce and create moving
images that, like our memory, become difficult to archive.
This video art was created in collaboration with IMEKA. Financial support was received from CALQ & the city of Sherbrooke.

Photo credits : Kevin Jung-Hoo Park

Alexa Piotte explores the relationship between the arts and behavioural sciences through graphic design and print media.
Currently living in Montreal, Piotte is in her final year of a BFA in Design with a minor in Psychology. Aside from pursuing
these two fields, she loves to read, eat, play piano, travel the world, spend time with family, and go for walks and runs. Her
artwork on the fruit fly visual system was done in collaboration with Hunter Shaw, a Ph.D. candidate in biology at McGill
University.
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Photo credits : Kevin Jung-Hoo Park

Mapping out the Genetic Blueprint of the Fruit Fly Visual System
Genetic studies in the fruit fly can provide valuable information about brain function. This artwork depicts how studying a
gene located in the fruit fly visual system, called Borderless, allows insight into human brain malfunctions. The
superimposition of sequential laser printed acrylic sheets represents the complex layering of brain functioning at different
levels: Behavioural, Anatomical, Cellular and Synaptic.

Shima Rastegarnia has a B.Sc. in computer science. She was
always interested in art and uses different mediums in her
paintings. Shima is also interested in graphic design, 3D modeling,
and in making video games. Currently she is working at Centre de
recherche de l'Institut universitaire de gériatrie de Montréal
(CRIUGM) under the supervision of Dr. AmanPreet Badhwar,
where she hopes to gain better understanding of neuroscientific
principles, along with expertise in neuroinformatics and science
communication.
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The butterfly in this artwork alludes to the memory loss in
Alzheimer’s disease, … its wings displaying the same color as that
of a brain MRI image. Shown in the background are several of the
at-risk genes for late-onset Alzheimer’s disease.
The gene information for this artwork was taken from the
manuscript entitled “Parsing the Heterogeneity of Alzheimer’s
Disease Using Multiomics Biomarkers: A Focused Review and
Roadmap” by Badhwar and colleagues.

Brain Bouquet represents
each lobe of the brain as a
flower. The brain, like a
garden of flowers, requires
upkeep to flourish. Shima
uses traditional Persian
miniature painting style to
create this piece.

The fADe

Francois Rheault is currently doing a Ph.D. in neuroimaging at
Sherbrooke University in the Sherbrooke Connectivity Imaging Lab
(SCIL). From MRI acquisition, to processing and visualization, the
aim of SCIL is to better understand structural connectivity.
Understanding the brain is not an easy task for someone with a
computer science background. Francois collaborates with
neuroanatomical experts and neurosurgeons to understand their
realities. Collaborative research between fields is more important
than ever in our connected world.
30

Colourful white matter
"You are your connectome" - Sebastian Seung
Everything you think, sense, and do ….. and everything you are,
can all be traced back to your brain. Under the well-known gray
matter, the lesser-known white matter is responsible for all
communications. Bundles of axons carry signal to specific regions of
the cortex, and their configurations and architectures define who
you are.

Amir Shmuel graduated from the Hebrew University of Jerusalem
with B.Med. and B.Sc. degrees in medical sciences and computer
science, respectively. He went on to study computational vision for
his M.Sc. at the Hebrew University, and obtained his Ph.D. in
Neuroscience at the Weizmann Institute of Science, Israel. He then
investigated neurovascular coupling and mechanisms underlying
high-resolution functional MRI as a postdoctoral fellow at the
Center for MR Research (CMRR) of the University of Minnesota
and the Max-Planck Institute for Biological Cybernetics,
Tuebingen, Germany. He is a core faculty member of the
McConnell Brain Imaging Centre of the Montreal Neurological
Institute, McGill University, and Associate Professor of Neurology,
Neurosurgery, Physiology and Biomedical Engineering. He is the
chair of the Resting-State and Brain Connectivity 2018 conference,
the venue of the Sci-Art exhibit. The work he contributed to the art
exhibit is his first graphics design.
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This work – designed by Amir Shmuel and implemented by Susan
Kaupp – is the final outcome of designing the logo of the RestingState and Brain Connectivity 2018 conference, in Montreal. It
includes a motif that represents the host country – Canada: the
maple leaf. The maple leaf blends with elements of network –
connections and nodes – often used to communicate scientific
findings on brain connectivity. The outer outline is an abstract
representation of the brain. Lastly – this graphics work also
demonstrates a visual illusion – reminding us that our brains do
not represent the visual scene objectively. Rather, they make their
own interpretations of the visual input. Can you identify the visual
illusion?

Tyler Sloan (@Quorumetrix) is a freelance data artist/scientist.
While he is not developing custom Jupyter-based data processing
pipelines, he produces computer-generated artwork and datadriven motion design using Open Data and formal scientific
models. Living in Rosemont, Montreal with his family, Tyler's
artwork combines elements of his training as a developmental
neurobiologist (B.Sc, Ph.D.) with his passion for Open Data and
his adopted hometown.

Vertebros is an anatomically-based artistic representation of
neural connections in the spinal cord, and closely associated neural
tissue. This image is created by summarizing findings from
numerous studies with respect to the connectivity among neuronal
subtypes in the spinal cord.
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24 hours of traffic with soundscapes
Visualization of traffic flow from within and around the Greater
Montreal Area. Time-stamped commuter GPS trajectories from the
Montréal Open Data Portal are visualized from 3 transit
modalities: cars, public transit, and bikes. 1 month worth of
collected data is condensed into 24 hours, where each video frame
represents 1 minute of real time. A soundscape of local city sounds
provides background. Watch the network of streets come alive for
the interminable rush hour!

Electric brain
Using the MIST brain atlas (Urchs et al 2017), and the data
provided in the paper, this animation makes a random walk
between networks and their functional relations at multiple spatial
resolutions. For each region, the common name (if available) is
written at the lower part of the screen, with the MIST naming
convention just below. The 'electric' appearance is achieved with a
mix of Gaussian noise and Bezier curves, while the firing rate is
simulated as a Poisson process.

Explants with noisy network topologies
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A series exploring transition biological noise in nearest-neighbor
network topology at different spatial scales. While the brain is
intricately and robustly wired across time and between species, it is
easy to forget what a messy process this is. The guidance of axons
by physical and chemical signals is fundamentally constrained by
noise at the molecular scale, such that even in healthy individuals a
certain amount of 'guidance errors' occur. In this piece, Tyler used a
quantitative model of axon guidance by growth rate modulation to
attract axons between partners of simulated 'nerve explants'. Noise
is added by limiting the search that each axon can perform to find
its ‘correct’ target, according to the network topology. In the
absence of complete information, errors are made, causing the
apparent mix between ordered and random networks.

An animation of 10,000 neural connections in an anatomically
accurate representation of the human brain. Using Open Data
from real human functional imaging experiments, the connections
between 444 functionally distinct brain regions are simulated, and
similar colors represent the functionally related regions of activity.
This artwork was made exclusively using data hosted on the
Montreal Neurological Institute Open Research platform, from the
study authored by Sebastian Urchs, Jonathan Armoza, Yassine
Benhajali, Jolène St-Aubin, Piere Orban, and Pierre Bellec.

UrchsBrain

The Sci-Art exhibit book was designed by:
AmanPreet Badhwar & Shima Rastegarnia
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The exhibit would not be possible without the work of the following volunteers:
Pierre Bellec
Amal Boukhdhir
Vartan Djerrahian
Perrine Ferré
Sabrina Loudjani
Sridar Narayanan

We would like to thank the following sponsors:

SIMEXP lab

Resting State and
Brain Connectivity, 2018

