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Jean-Christophe Billeter. University of Groningen

Choosey female

This image shows neurons (green) that innervate muscles (red) of the reproductive 
tract of a female fruit fly (Drosophila melanogaster). Female may use these neurons to 
influence the storage and use of sperm received from males to control fecundity. 

This image is an overlay of two confocal microscopy images; one of neurons labeled by 
a genetically encoded Green Fluorescent protein,  and the other of muscle stained by 
Phalloidin conjugated to Alexa Fluor 568 





Claudio Bussi, University of North Carolina

Spider microglia under autophagy

A morphological hallmark of autophagy is the presence of autophagosomes 
ócytoplasmic vesicles that have a double membrane and contain cytoplasmic 
cargo to be degraded-. Autophagosomes fuse with lysosomes to form 
autolysosomes in which the cytoplasmic cargo is digested. Finally, lysosomal
permeases release the digested material back into the cytosol for recycling.

In this image autophagosomes are detected by LC3 protein (green) exhibiting 
the classic puncta pattern. Lysosomes are detected by Lamp-1 protein (red). An 
idea of autophagy flux is given by the colocalization of LC3 and Lamp-1 (yellow).

* Autophagy was induced by rapamycin, an m-TOR inhibitor.





Claudio Bussi, University of North Carolina

Rocket microglia

This 3D surface rendered image shows an activated microglia cell in autophagic 
process*.

A morphological hallmark of autophagy is the presence of autophagosomes -
cytoplasmic vesicles that have a double membrane and contain cytoplasmic cargo to 
be degraded- . Autophagosomes fuse with lysosomes to form autolysosomes in 
which the cytoplasmic cargo is digested. Finally, lysosomal permeases release the 
digested material back into the cytosol for recycling.

In this image autophagosomes are detected by LC3 protein (light blue) exhibiting 
the classic puncta pattern. Lysosomes are detected by Lamp-1 protein that is shown 
in several colors (this modification was made arbitrarily).

* Autophagy was induced by rapamycin, an m-TOR inhibitor.





Srivas Chennu, University of Cambridge

Mohawks of the Mind 

The conscious brain at rest (right panel) has a characteristic fronto-parietal ‘mohawk’ of 
electroencephalographic (EEG) brain connectivity in the 8-12Hz alpha band. This network of connections 
between 91 high-density EEG electrodes is depicted as arcs whose height above the head signifies the 
strength of each connection. Each arc is coloured according to the graph-theoretic network module to 
which it belongs. The colours over the scalp represent the strength of connectivity at electrodes in those 
regions. For visual clarity, only 30% of the strongest connections within modules are shown. 
After severe brain injury, some people remain in a vegetative state, unable to speak or move 
intentionally, and seemingly unaware of the world around them. In one such patient (left panel), this 
brain network is dramatically weakened due to a loss of structured connectivity. Remarkably however, 
some vegetative patients demonstrate evidence of hidden consciousness, by following commands to 
‘imagine playing tennis’ when in an fMRI scanner. A second vegetative patient who showed such covert 
awareness, despite appearing behaviourally similar to the first patient, has a strikingly different brain 
network (middle panel). It has the characteristic mohawk of consciousness prominent in a healthy brain, 
leaving us to ponder a philosophically, ethically and clinically challenging question: what sort of 
consciousness does this patient have? 

Reference: Chennu, S., Finoia, P., Kamau, E., Allanson, J., Williams, G. B., Monti, M. M., 
Noreika, V., Arnatkeviciute, A., Canales-Johnson, A., Olivares, F., Cabezas-Soto, D., Menon, D. K., Pickard, 
J. D., Owen, A. M. & Bekinschtein, T. A. 2014. Spectral signatures of reorganised brain networks in 
disorders of consciousness. PLOS Computational Biology, 10(10), e1003887. 





Albert Foch, University of Washington

Paul Klee’s retina 

My laboratory at the University of Washington (Bioengineering Dept.), Seattle, uses 
various artistic forms to better communicate science to the public. With our 
microscopy images of cells and microfluidic devices, we create collages and other 
artworks that attract non-scientists to our lab. This image shows a 3 mm-wide retina 
from a mouse growing on a petri dish for a few days. The retinal neurons have been 
labelled with fluorescent dyes that show their axons and their nuclei in different 
colors. At the end of the experiment, we digitally processed the image by changing 
the hue in a mosaic-like fashion. The processed image resembles one of the colorful 
pattern of squares by painter Paul Klee, and raises the hypothetical question of 
whether we, too, would see the world like Paul Klee if our retinas were imprinted 
with such patterns.





Mustafa S. Hamada , Netherlands Ins^tute for Neuroscience

Aesthe^c Architecture 

As Ramon y Cajal surmised, dendrites are the recep^ve surfaces of the neuron. The 
morphological feature of the dendri^c arbor can be related to the mode of connec^vity in 
neuronal circuitry.

Pyramidal neurons are situated in the cerebral cortex, the hippocampus and the amygdala. 
Thus, they cons^tute myriads of intricate circuitry primarily in structures that are associated 
with advanced cogni^ve func^ons. The dendri^c tree of a pyramidal neuron has two dis^nct 
domains: the basal and the apical dendrites, which descent from the base and the apex of 
the soma, respec^vely. Although this dendri^c arrangement is characteris^c of pyramidal 
neurons, they can vary considerably between different layers, cor^cal regions and species.

The image shows dendri^c reconstruc^ons of twelve individual thick-tuaed layer 5 
pyramidal neurons of the rat somato-sensory cortex. The neurons were filled with a dye 
during whole-cell recordings and reconstructed manually into vector graphics. The purpose 
of this image is to offer a glimpse into the most prominent morphological feature of layer 5 
pyramidal neurons – namely, the aesthe^c architecture of their dendri^c arbors. 





Jorge Luis Linares Weilg , Universidad Peruana Cayetano Heredia

Neural Networks and Music

My artistic design is original worked in graphic design programs, and refers to neural 
networks and their relation to learning, memory and understanding of music as a 
point of vital importance in human communication, and of course the emotions she 
generated. 

The design represents the way that music is part of the essence of the human being is 
part of their communication, generates emotions and feelings, which is why we are 
aware or not, music is in us. 





Maria H. Madeira, Faculty of Medicine University of Coimbra

Microglia: the chameleon cells 

Microglial cells are the major immunocompetent cells in the Central Nervous System 
(CNS). Microglia cells have been implicated in the onset and progression of retinal 
degenerative diseases, such as glaucoma, diabetic retinopathy and age-related macular 
degeneration. 

The image shows rat retinal microglial cells (labelled with an antibody anti-CD11b, red) 
after incubation with lipopolysaccharide (LPS) to trigger microglia activation The 
incubation with LPS leads to increased expression of inducible isoform of nitric oxide 
synthase (iNOS; green), augmenting the levels of nitric oxide and eliciting an inflammatory 
response. 
The control of exacerbated retinal microglial inflammatory responses has been suggested 
to offer potential as therapeutic strategy for the treatment of retinal diseases involving 
inflammation.

The image was acquired using a Zeiss LSM 710 confocal on an Axio Observer Z1 
microscope using an EC Plan-Neofluar 40x/1.30 Oil DIC M27 objective. 





Oscar Seira Oriach,International Collaboration On Repair Discoveries (ICORD), 
Blusson Spinal Cord Centre

Fall Landscape

Fall landscape in spinal cord. The image shows a thin sagittal section of a rodent 
spinal cord which was injected with modified Lipid Nanoparticles. These 
nanoparticles (DiI, red staining) spread within the spinal cord, looking like fall foliage 
over a dark branches. In blue we can appreciate the inflammatory response against 
the nanoparticles (Iba1 marker), also calling to mind a late autumn evening, chilly 
and quiet. Finally, neurons (NeuN, pink) appear in the darkness of the sky like little 
stars. 

The image has not been submitted in any contest, but was published once in an 
institutional online newsletter.





Kay Pieterman, Erasmus Medical Center Rotterdam 

Imaging the preterm brain

This image visualizes the white matter connectivity in a preterm born infant at 7 years of 
age. The image was made using MRtrix, a software package designed to delineate complex 
white matter configurations within the brain based on diffusion MRI data. The image is 
color-coded, in which green yields diffusion in anterior-posterior direction, red from left to 
right, and blue cranial-caudal diffusion. The image was obtained in a large cohort study 
designed to evaluate growth and development. In this coronal view we see some major 
white matter tracts in the brain, such as the corticospinal tract and a part of the corpus 
callosum, and a part of the pons as well. The extensive  detail provided by the implemented 
tracking algorithm (constrained spherical deconvolution) in comparison to diffusion tensor 
imaging can be used to study white matter connectivity in more detail and to depict more 
subtle alterations. In the next few months, we will use these datasets to explore how white 
matter connectivity is impeded by preterm birth, and whether these impact persists in later 
childhood. The image was obtained in vivo using a 3 Tesla MRI scanner, 35 diffusion 
encoding directions and a B-value of 1000. 





Elizabeth de Sousa Fernandes Perna, Maastricht University

The abstract of mind

Depiction of the human brain on a self-generated sketch





Jacinta Specht, University of Calgary

Discovery

This piece conveys the cooperation and coordination of various specializations and 
occupations in the field of neuroscience and how each one depends on each other 
for the advancement of the neuroscience field of study. Each depends on another 
to function and create advancements in the same way that neurons communicate 
with one another to allow for the brain to convey its function. The brain in the 
bottom corner from the opening meninges shows how this coordination can help 
create a multitude of possibilities for opening up new discoveries. For the future, 
all specializations must all coordinate and play the "game" which is the mystery 
and intrigue surrounding the infinite possibilities regarding the vast world of 
neuroscience.

Art Format: Graphite





Beatrice Bedussi & Erik NTP Bakker, Academic Medical Center Amsterdam

TULIP under a bell jar

The parrot tulips (choroid plexus) are vascular structures floating in the bell jars 
(ventricles) of our brain. [In this image you can appreciate the particular 
ependymal cells of the ventricle’s walls and the epithelium of the choroid plexus 
stained with fluorescent dextrans. The nuclei of the brain' structures are stained 
in blue.] 





Adam Bleckert and Rachel OL Wong , University of Washington

Projec^ng into the darkness

Visual space is represented across the re^na by mul^ple dis^nct types of ganglion cells 
(RGCs), the output neurons to the brain. In most mammals, each RGC type increases in 
density and decreases in size towards regions of the re^na specialized for enhanced visual 
acuity. Unlike most mammals, it has previously been believed that RGC types across the 
mouse re^na are uniformly distributed. However, it has recently been shown that a 
func^onally dis^nct mouse RGC type known as alpha RGCs displays a nasal-to-temporal 
gradient in density and size allowing for enhanced sampling of frontal visual space. The 
distribu^on of alpha RGCs contrasts strongly with other known RGCs types in mice, and
suggests that visual space is sampled differen^ally in this species. Image reveals somata, 
dendrites of individual mouse re^nal ganglion cells visualized by transgenic expression of 
yellow fluorescent protein (cyan) and their axons projec^ng to the op^c nerve head, in the 
background of the alpha re^nal ganglion cell somata, dendrites and axons immunostained
with an^bodies against neurofilament heavy-chain (gray). 

Specimen Informa^on: Mouse Re^nal Ganglion Cells 
Microscope: FV1000





Adam Bleckert and Rachel OL Wong , University of Washington

Dendritic sampling of visual space

Visual space is sampled across the retina by multiple distinct types of ganglion cells 
(RGCs), the output neurons to the brain. These retinal ganglion cells receive their primary 
excitatory drive from the axons of presynaptic bipolar cells. The spatial distribution of 
bipolar cells constructs how each RGC samples each point in space. It has recently been 
shown that a functionally distinct mouse RGC type known as alpha RGCs displays a nasal-
to-temporal gradient in density and size, whereas its presynaptic partners, the bipolar 
cells remain constant. The distribution of alpha RGCs contrasts strongly with other known 
RGCs types in mice, and suggests that visual space is sampled differentially in this species. 
Image shows the somata and primary dendrites of mouse alpha retinal ganglion cells 
immunostained against neurofilament heavy-chain (black), intermingled with the axon 
terminals of their primary excitatory presynaptic partners, type 6 bipolar cells (red) 
labeled by antibodies against synaptotagmin II. 

Specimen Information: Mouse Bipolar Cell Axon Terminals and Retinal Ganglion Cell 
Dendrites. 
Microscope: FV1000





Mariano Soiza-Reillly, INSERM

Warhol’s Thalamus

A colorful window into the magnificent artist’s mind.  The mosaic images show 
cortical axons massively invading thalamic regions in the mouse brain. 





Myrrhe van Spronsen, Yale University

Dynamic architectures in the brain

Brain function relies on the precise control of thousands of molecules that are 
constantly changing. They form complex networks and machineries that allow us to 
wonder, to walk and to talk. Neuroscientist from all over the world are taking brave 
steps to get a grip on these biological, biochemical and biophysical processes and by 
doing so they shed some light on the mysterious, dynamic buildings hidden in our 
brains. This pastel painting is an artist’s impression of these microscopic synaptic 
architectures in action.





Edinson Lucumi, Luxembourg Center for Systems Biomedicine

The Differentiated Neuronal Eye

Human Neuroepithelial stem cells (hNESC) differentiated dopaminergic neurons 
(DN) immunostained for Vesicular Monoamine Transporte (VMAT) in an inlet well of 
a microfluidic device. Differentiated DN formed a cell aggregate in the middle of the 
well, projecting processes towards the edges of the well. Regions in the processes 
positive for VMAT (green) can be seen at the end of the process (red) coming from 
neuronal somata (nuclei blue).





Gautam Agarwal, Champalimaud Neuroscience Programme
Nick Lally, Dept. of Geography, University of Wisconsin, Madison

Fabricated rhythm

This piece resulted from a year-long collaboration in which we explored connections between 
electrical rhythms arising in the brain and other rhythms observed in the material world. 
Specifically, how does our understanding of these rhythms relate to the generative process from 
which they arise, and to the ways in which we choose to depict them? 

In this piece, we compare rhythms from two different substrates. (Top) Electrical activity 
recorded using a multi-electrode array implanted in the hippocampus of a rat walking along a 
track (recorded by Berenyi Antal and Gyorgy Buzsaki, NYU). The local field potentials (LFPs) 
recorded in areas CA1 and DG, as well as the spiking activity of 4 neurons in these areas, were 
used to drive the flapping of 6 virtual flags. (Bottom) Several flags recorded on a windy day using 
a video camera, at a pier in San Francisco. In each case, we took a vertical slice of the resulting 
videos and collated successive frames, creating a 'slit-scan' effect (where the vertical axis 
represents space and the horizontal axis represents time).

Originally, each of the two slit-scans was printed as a 50 x 150 cm print, and mounted separately 
on two identical wooden frames, as part of an installation we made for a March 2014 exhibition 
in San Francisco known as Mind Matters (http://mind-matters-e-announce.org/).





Angeliki Damilou, University Mental Health Research Institute (Stavros Niarchos 
Foundation)

Trick or tree neurons?

This capture reminded the dendrites in the locus ceruleus. So, trick or tree neurons?





Prisca Leferink, Vrije Universiteit Medical Center

First Touch

This adventurous little red cell is far away from home! A long time ago, in a place far 
from here, it was a skin cell of a living human being... But then it became infected 
with a virus, and turned into a stem cell! ‘What should I become now?’, he thought, 
‘there are so many options!’. Luckily growth factors took him by the hand, and slowly 
directed him towards the oligodendocyte cell fate. ‘How exciting, all the possibilities 
that are opening up now!’, he thought, ‘I can maturate, migrate, and maybe even 
myelinate!’. After waiting for a very long time, finally the moment was there… The 
dream of every oligodendrocyte, being cultured together with neurons! Thrilled he 
extended his protrusions, and carefully he made the contact with a neuron. Oh, that 
first touch! 





Dogus Avan, TU Eindhoven

A humble state of mind

I made this piece of art as a gia for my lovely girlfriend. Her brain was scanned by a 
student for a project, later on we received the files. Without her knowledge I worked 
on this piece for two months trying to finish it before her birthday, at which I would 
present it to her. I wanted this brain art to show her personality, but without making it 
look disgus^ng, aaer all it’s a human brain. So it wasn’t an easy task for me. I tried to 
make it look colorful, showing her crea^ve and lively side, but not in a way that 
looked too simple. So I used transparency, to give it depth also showing her rich 
knowledge. Lastly I wanted something in it showing her serious side and her smart 
decision making capability. As I’m an Electrical Engineer, doing my Masters, I chose for 
geometric lines. I tried to make them subtle, not too distrac^ng but no^ceable, some 
also form a border between colors. For the background I wanted something warm but 
also pleasant to look at, aaer choosing the colors I blurred them making it easier for 
the eyes.





Jiapei Dai, Wuhan Institute for Neuroscience and Neuroengineering

Light or electricity dominates the signal processing and communications of 
neurons?

Our recent studies have demonstrated that biophotons may serve as neural 
communication signals, arguing about the traditional theory of bio-electricity.





Janneke van Leeuwen

Cable Rooms, #1-#5

The human mind is generated by the brain and hence rooted in the natural world and 
its physical laws. Still, the way the combined activity of all these natural forces creates 
our sense of personal identity remains a magical phenomenon. On the one hand, 
human brains process every kind of information in predictable patterns. On the other 
hand however, the personal experience of and reactions to these processes are 
completely different for everyone. This trade-off between unique experiences and 
predictable patterns of brain activity is I think the most fascinating characteristic of 
the human mind. It’s also the point of departure in my artistic practice, in which I 
create photographic mind models of psychological states. Although everybody has 
different representations of the world inside their minds, on a more abstracted level 
they overlap with the internal worlds of other people and it’s these abstracted 
internal worlds that I try to visualize.









Bonnie Cutts

#1 Briefly
#2 From the looks of it
#3 Instant recall
#4 Lost in a dream
#5 Tenacity

These paintings are representative of my most recent body of work. They take visual 
inspiration from a series of papers published by Joshua Sanes’ and Jeff Lichtman’s groups at 
Harvard between 2007 and 2013. These researchers introduced a transgenic cell labeling 
method—Brainbow—which allows neuroscientists to extend traditional imaging techniques to 
a multitude of colors. My acrylic abstractions have considered Brainbow mouse hippocampal 
sections and have since progressed beyond the inspiration of the digital imagery. As the 
hippocampus is largely thought of as the substrate for memory formation, these textural 
pieces invite the viewer to reflect on the biological basis of memory and the striking 
complexities of the brain.
As I continue to be influenced by microscopic images of brain cells and various neuroimaging 
techniques, my work has evolved to examine our literal interior landscapes. Intricate layers of 
textured, colorful paint reproduce the cerebral energy of the brain’s elaborate kinetics. The 
images become visually thought-provoking as a serious scientific conversation finds 
recontextualization in paint and canvas.













Mario Negrello, Erasmus Medical Center

Do you Perceptron

In 1969 Purkinje cells of the cerebellum have been hypothesized by David Marr to do 
pattern recognition, essentially in analogy with Rosenblatt’s perceptron (1957), a 
neuronal model that is a binary pattern separator. In this picture I’ve overlayed binary 
patterns onto a pair of purkinje cells, to embody the principle hypothesized by Marr, 
on the basis of Rosenblatt’s work, representing how computational insights are 
applied to biological entities.





Mario Negrello, Erasmus Medical Center

Breathe

This image has a twofold meaning, representing on the one hand a hypothesis on 
cerebellar function and on the other, potential misaprehensions of science by the 
public. The former represents the putative role of the cerebellum in the control of 
breathing, which is instrumental to the healthy execution of motor behavior in sports 
and art, a role often neglected. The latter is represented by the putative confusion of 
the appearance of the purkinje neuron with the dendritic vascularization of the lungs, 
at much larger scale. Disambiguating this perception are the nuclei of the cells and 
the converging lines, representing parallel fibers, without a counterpart in the lungs.





Mario Negrello, Erasmus Medical Center

Cajal saw the light

This image is a composite from stainings in Santiago Ramon-i-Cajal’s book, ‘Comparative 
Studies of the Sensory Areas of the Human Brain’. In the background we see the dendritic 
and axonal arbors of pyramidal cells from Santiago’s scientific nemesis,  Camilo Golgi. In 
the foreground in ligher color are the bodies of these pyramidal cells, through the earlier 
Nissl stain. This figure reminds us that as scientists we have to acknowledge the 
cooperative nature of science, in which different lenses reveal different pictures (Golgi 
stain reveals form and shape, while Nissl stains reveals numbers and densities). Through 
serendipity, mirroring the images in the book brings about a human figure in the center of 
the picture, which is highlighted through a kaleidoscopic effect, for dramatic effect. 

An accompanying haiku:

Cortical layers 
overlayed Nissl and Golgi stains
Cajal saw the light





Francesca Farina, Maynooth University

Tribute to the Father of Modern Neuroscience 

This image shows the expression pattern of Arc – a crucial protein for long-term 
memory formation – across the rat hippocampus after spatial learning, in the coronal 
plane. The image, including approximately 140 neurons, was hand drawn in pencil and 
pen from an original sample of brain tissue viewed under the microscope at x4 
magnification. The inspiration for this picture comes from Santiago Ramon y Cajal, the 
father of modern of neuroscience, whose intricate drawings had a profound effect on 
our understanding of the brain’s microstructure. Like the works of Cajal, the 
visualisation of proteins such as Arc across brain regions will help to enhance our 
knowledge of the cellular workings of memory formation. 





Gabriel Girard, Université de Sherbrooke

Structure

Tractography is the algorithmic procedure that es^mates white ma{er pathways using 
direc^onal informa^on from diffusion-weighted magne^c resonance imaging. 
Tractography produces a sequence of tri-dimensional spa^al points called a 
streamline. A streamline represents an es^mate of the link between two anatomically 
connected brain regions. The video "Structure" shows thousand of streamlines 
colored by their local average length (low: green, high: blue). 
Transparency is applied following the local average length, making longer streamlines 
appear through shorter ones. The video starts by showing long streamlines only, and 
as the video progresses shorter streamlines are displayed. In the end, the vieo shows 
the es^mated structure of the white ma{er using tractography. 





Alfred Anwander, Max Planck Institute for Human Cognitive and Brain Sciences

Slicing the Connectome

In vivo tracking of neuronal pathways in the human brain.

The reconstruction of axonal pathways in the human brain by in vivo diffusion
magnetic resonance imaging (dMRI) tractography produces a dense network of
connections and builds the basis for the human connectome. The representation of
thin slices of transparent streamlines allows new and aesthetic insights in a
probabilistic reconstruction of the brain connectivity. The image shows a thin
sagittal slice of pathways reconstructed from a high resolution diffusion
measurement at 7 Tesla combined with the anatomical image of the same person.





Felipe Fredes, IST Austria

Thinking Thoughts

This piece is based on an electron microscopy image of a freeze fracture replica 
sample from the amygdala region (rat). The sample was prepared here in the Lab of 
Dr. Ryuichi Shigemoto IST Austria. 
It is a unique piece, since it was done by exposing two different negatives onto a cold 
pressed aquarelle paper previously hand covered with silver gelatine emulsion. The 
actual size is 100 by 70 cm. 

The piece is part of a series of electron microscopy images participating in an Ibero
american photography contest Nexofoto.  http://nexofoto.org/index.php





Christopher Steele, Max Planck Institute for Human Cognitive and Brain Sciences

Hummingbirds

The cerebellum is extensively connected to the rest of the brain, contains over 50% of 
its neurons, yet, like a hummingbird, occupies only a small fraction of the total brain 
volume. Similar to the hummingbird, the cerebellum is rapid and efficient –
connecting to and supporting cognitive functions in virtually all regions of the brain. 
The image that I have presented is the result of colour- coded tractography generated 
from one person's in-vivo cerebellar diffusion data that was collected on a 7T MRI 
scanner.





Amy Robinson, EyeWire / Princeton

Seven ganglion neurons

Seven ganglion neurons mapped by gamers in EyeWire. The axons of these cell types 
converge to form part of the optic nerve. 
Image Credit: Alex Norton, EyeWire





Amy Robinson, EyeWire / Princeton

Cell Carpet

Neurons discovered by gamers playing EyeWire (eyewire.org/) 

Neurons of several types are shown in a dense carpet. Some of these cells form a 
circuit that results in a mechanism of direction selectivity, a mammal's ability to 
see which direction something is moving. 

Space--time wiring specificity supports direction selectivity in the retina: 
www.nature.com/nature/journal/vaop/ncurrent/full/nature13... 

Image by Alex Norton for EyeWire





Amy Robinson, EyeWire / Princeton

Synapse

Synapse between a starburst amacrine cell (yellow) and a ganglion neuron (blue) 
mapped by gamers in EyeWire (eyewire.org). Image: Alex Norton for EyeWire





Andrasfalvy Bertalan, IEM-Hungary Academy of Sciences

Calder’s brain

The history of neuroscience mirrors the history of photography. At first, a simple 
camera lucida projected shapes from the outside into darkened rooms, and then with 
daguerreotypy, the first photographs in black and white were reproduced. Later, vivid 
colors were introduced and today we routinely capture high resolution images with our 
phones and manipulate them on the fly. In neuroscience, a century ago only the 
shadows of neurons were visualized. Recently, scientists have learned how to label 
neurons with a multitude of colors and visualize them in the living brain in exquisite 
detail. We can even manipulate their activity and connections with precision, by 
interacting with neurons using light. Similarly, in Calder's brain any small breeze 
appears to loosen and form new connections between the colored neurons.

This object was made from painted balsa wood and copper wires and tubes. It is 60cm 
wide, 90cm high and 2-20cm thick. 

Made by Bertalan K. Andrasfalvy based on the idea of Diego Gutnisky and Daniel Huber.





E^enne St Onge, Université de Sherbrooke 

The white ma{er curvature

This image represents the human brain surface complexity.

Star^ng with the interface between white ma{er and gray ma{er, we use a geometric 
flow to generate the axons of a growing humain brain. The theory is that the white 
ma{er fiber structure will try to maximize the gray ma{er surface in a constrain area 
which generates fiber tension that can be modeled with a tridimensionnal mean-
curvature flow.

This image is generated from the interface between white ma{er and gray ma{er, 
es^mated from a human brain Magne^c Resonance Image. The white ma{er fiber 
structure is rendered with tubes and colored by the orienta^on.





Jelmer Kok (in collaboration with Alexander Leemans), Université Sherbrooke

Papez Circuit by Diffusion Imaging

The circuit James Papez described in 1937, and which carries his name, is part of the 
limbic system and thought to be involved in memory and emotion*. It is now 
understood that other brain areas and connections are involved as well (for 
example: prefrontal cortex and amygdala) in addition to the descriptions of Papez. In 
this figure however, the connections of the original Papez circuit are shown as 
created using diffusion MRI tractography. That is, the cingulum shown in blue, the 
mammillothalamic tract in green, the fornix in red and tracts connecting the anterior 
part of the thalamus to the cingulate gyrus in gold.

(* It has been shown that it is also active during valuating artwork.)





Title:
What van Gogh never saw

By:
Arne Battefeld
NIN

Description:
The neocortex performs many higher cognitive functions and is divided into several 
layers. In one of these layers, layer 5, some of the largest neurons in the brain are 
found. By using staining techniques neuronal morphology can be visualized. In this 
image one individually labeled neuron from layer 5 (red) can be seen from which 
electrical activity was recorded during an experiment. Subsequently, the tissue was 
co-labeled for sodium (green) and potassium (blue) channels that are localized to 
specific compartments of the neuronal membrane. These channels are the basis for 
ensuring the precise output of electrical signals also known as action potentials. 
Inspired by the paintings of Vincent van Gogh the confocal microscopic image was 
processed to appear more like a painting than a microscopy image.

A different low resolution version of this image has been published online in 2014 as 
part of The Journal of Neuroscience editorial outlook section “this week in the 
journal”.





Roberto Toro, Insitut Pasteur
Katja Heuer, Max Planck Institute for Human Cognitive and Brain Sciences

Arcuate fasciculus unfolded

Diffusion tensor imaging allows us to build beautifully detailed representations of the 
connections of a brain. The intricate three-dimensional structure of the connections in 
an adult human brain is daunting, however, early during brain development when 
they formed their geometry was likely much more simple. The illustration represents 
our attempt to recover the original simplicity of brain connectivity. The cerebral 
hemispheres are flattened together with their network of connections. The red fibres
are the arcuate fasciculus, an important part of the network supporting language 
production and comprehension.





Marius de Groot, Erasmus Medical Center

The hidden wiring of our brain

We see the brain of a 72-year old man, scanned as a volunteer in the Rotterdam
Study. He – and thousands of participants like him – take part in this population-based 
cohort study that investigates the aging brain and includes multi sequence brain MRI. In 
this image we see the brain’s white matter tracts revealed through a glass-like aspect of 
the gray matter. The cortical segmentation has been obtained on a structural image; the 
25 white matter tracts shown were segmented using diffusion tractography. By computing 
diffusion characteristics along the white matter tracts shown, researchers from the 
Rotterdam Study aim to learn more about the patterns of change with ageing and 
neurodegeneration across different tract categories. In a recent study, age-related changes 
in white matter tracts in over 4500 participants were described [De Groot et al., 
Alzheimer`s & Dementia, in press]. 

An earlier version of this image (lower quality rendering, different coloring) was submitted 
to the ‘Centennial Image Contest’ of the Radiological Society of North America (RSNA), 
organized around their annual conference. During this conference, it was awarded the title 
‘Best Medical Image’. 





Nature Imitating Itself

Cynthia Peng, George Washington University

Often times, nature imitates itself. A neural structure only micrometers wide mimics shapes of organisms in 
the wilderness that are perceptible with the naked eye. Conversely, the awe-inspiring mammoth forms found 
in the wild are evocative of neural patterns a scientist would be interested in studying under a microscope. I 
aim to capture these dichotomous forms in order to educate through unconventional visualizations. 

• Center: 
• Neuron - formed from the varied colorings of cracks in ice

• Top:
• Spinal Column - tree trunk
• Corpus Callosum - banana leaf’s branching colorations represents fibers emanating from a central 

midline
• Cortical Layers - natural gradient of white sands
• Sulci & Gyri - canyon giving way to a river mimics the folding of the cortex

• Bottom:
• Cerebral Aqueduct - waterfall symbolizing cerebrospinal fluid flowing from 3rd ventricle to the 

spinal cord
• Ventricle - geothermal hot springs
• Astrocytes - starlike daisies
• Dendrite - evergreen overlooking the Continental Divide





Movies



Tomas Jorda, Vrije Universiteit Medical Center

Striatonigral Connectivity in the Rat Brain

The striatum, located in the forebrain, and the substantia nigra, located in the 
midbrain, are two major components of the basal ganglia. These structures are 
reciprocally connected via complex descending, GABAergic and ascending, 
dopaminergic fiber systems. In this project we studied in the rat descending and 
presumably GABAergic striatonigral connectivity onto dopaminergic neurons in the 
substantia nigra. For this purpose we applied neuroanatomical tracing, and we 
followed up with immunofluorescence histochemistry. Multichannel confocal laser 
microscopic imaging was followed by 3D image reconstruction to verify the 
anatomical connections between striatum and the substantia nigra. The results 
suggest that the nigrostriatal fibers form contacts with the dopaminergic neurons in 
the substantia nigra providing an inhibitory input, as indicated by the presence in 
these contacts of aggregates of vesicular GABA transporter immunosignal.





Michele Colombo, Netherlands Ins[tute for Neuroscience

Mind and Body are one and the same.

This project is a visual metaphor for Spinoza's concep[on of the mind-body as a unique substance. 
In his own words:
" the idea of body and body, that is, mind and body, are one and the same individual, which is 
conceived now under the a_ribute of thought, and now under the a_ribute of extension." (Ethics, 
II, P21, Scholium).

Here we observe the emergence of the figure of Spinoza, which is inextricably linked with the 
growth of a network of neurons. Thus, the figure of Spinoza and the neural network are two aspects 
of the same visual input. Moreover, the whole video is the result of an algorithmic procedure ( 
diffusion limited aggrega[on) that emerge from an underlying code. Also at this level, the metaphor 
holds: the video and the code are two aspects of the same thing. The code is wri_en in the open-
source "Processing" language and it is made available for every one to use and share. Note that 
every realisa[on of the code will result in a unique growth pa_ern, guided by the different 
brightness regions in the driving image (here I used an old oil pain[ng of Baruch Spinoza).

The code can be found at (can be played online with javascript ac[vated): 
h_p://www.openprocessing.org/user/39498
The programming language can be freely downloaded from h_p://www.processing.org/





Gabriel Girard, Université de Sherbrook

Sunrise

Tractography is the algorithmic procedure that estimates white matter pathways using 
directional information from diffusion-weighted magnetic resonance imaging. 
Tractography produces a sequence of tri-dimensional spatial points called a 
streamline. A streamline represents an estimate of the link between two anatomically 
connected brain regions. The image "Sunrise" shows thousand of streamlines colored 
by their local average length (low: green, medium: yellow, high: red). Transparency is 
applied following the local average length, making longer streamlines appear through 
shorter ones. In the end, the image shows the estimated structure of the white 
matter using tractography. 





Tuce Tombaz & Benjamin Dunn, NTNU Kavli Institute for System Neuroscience

Flight of the PPC

We are looking at the posterior parietal cortex when the mouse is awake and running 
on the tracking wheel.We are studying motor & social behavior. Cellular activity is 
visualized as percent change over baseline fluorescence.  The fluoresence change is 
the calcium transient during the neural activity which is detected by using GcaMp6M 
virus.  Activity induced changes are obtained using miniscope which is a 2gr 
microscope, engineered especially to capture the cellular acitvity on freely behaving 
animals. 





Roger Anguera, Adam Gazzaley, GazzaleyLab (University of California San Francisco Parnassus Campus )

Glassbrain

This is an anatomically-realistic 3D brain visualization depicting real-time source-localized activity 
(power and “effective” connectivity) from EEG (electroencephalographic) signals. Each color represents 
source power and connectivity in a different frequency band (theta, alpha, beta, gamma) and the 
golden lines are white matter anatomical fiber tracts. Estimated information transfer between brain 
regions is visualized as pulses of light flowing along the fiber tracts connecting the regions. The 
modeling pipeline includes MRI (Magnetic Resonance Imaging) brain scanning to generate a high-
resolution 3D model of an individual’s brain, skull, and scalp tissue, DTI (Diffusion Tensor Imaging) for 
reconstructing white matter tracts, and BCILAB / SIFT to remove artifacts and statistically reconstruct 
the locations and dynamics (amplitude and multivariate Granger-causal interactions) of multiple 
sources of activity inside the brain from signals measured at electrodes on the scalp (in this demo, a 
64-channel “wet” mobile system by Cognionics / BrainVision.
The final visualization is done in Unity3D and allows the user to fly around and through the brain with a 
gamepad while seeing real-time live brain activity from someone wearing an EEG cap.

Credits:
- Visualization: Roger Anguera, Adam Gazzaley - GazzaleyLab ( UCSF )
- Data source localization: Tim Mullen, Christian Kothe ( UCSD )
- Collaborators: John Fesenko, Rajat Jain, David Ziegler, Matt Omernick
- Hardware support: Nvidia, Cognionics
- Song (and brain structure): Rob Garza




