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United States, Seattle

2017 - present moment
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Costas Anastassiou, Epileptic neural network models based on human data

United States, Seattle

2016 - 2017

Post-doctoral fellow

Adrienne Fairhall, Hydra vulgaris neural network models

France, Paris

2012 - 2015

PhD student

Boris Gutkin and Anton Chizhov

Modeling of single cell and network phenomena of the nervous system:

Computational Physics Laboratory at loffe Institute

Saint Petersburg, Russia

2010 - 2012

2007 - 2009

Research-assistant

Anton Chizhov

Adaptation, synchronization and wave solutions in the firing-rate model of population of
leaky integrate-and-fire neurons
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2012 - 2015

PhD in Computational Neuroscience

Peter the Great St. Petersburg Polytechnic University
Department of Physics and Mechanics

2009 - 2011

Master of Physics

Paris Descartes University
Faculty of Medicine

2009 - 2010, lab rotations
Master of Research

Peter the Great St. Petersburg Polytechnic University
Department of Physics and Mechanics

2005 - 2009

Bachelor of Physics
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* Brain is a very big place in a very small place
Carl Sagan

v

N




Human brain

Milky way galaxy

5cm
~86 Billions of neurons ~200-400 Billions of stars

www.wikipedia.org



Human brain
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www.wikipedia.org Sejnowski and Churchland, 1988 (Science)



JBOJ1IOLUA YesloBeKa

First nervous system
550 Millions years ago
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Saimiri Macaca

[Hofman 2014]




Allen Institute

CLASSIFYING BILLIONS
OF NEURONS:

A PERIODIC TABLE FOR THE BRAIN

In chemistry, a periodic table
categorizes atoms into elements.
Scientists at the Allen Institute are
working towards a classification
system—a periodic table of
sorts—for neurons. They're using

machine learning algorithms to sort neurons based on their shape,

connections, gene expression, and electrical properties.

Many neurological diseases only affect certain types of neurons,
so categorization is helpful in developing treatments that target
affected cell types.
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https://portal.brain-map.org/



https://portal.brain-map.org/

[MoBeaeHmne “npocTbix” UBOTHbIX:
[napa - 620 HeMpoHoB

%%

First nervous system o
550 Millions years ago b

Hydra nervous system
is the simplest we know

today




[MoBeaeHmne “npocTbix” UBOTHbIX:
[napa - 620 HeMpoHoB

[Dupre et al 2017]



[loBeaeHue
CNOXKHbIX
XUBOTHbIX:

boHobo
~6 000 000 000
HEWPOHOB




[loBeaeHue
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CNOXKHbIX
XUBOTHbIX:

Yenosek

~ 10! HeMpoHoB




3a4em HYXKHO M3y4aTb MO3r?
Yem 3TO MoKeT 6biTb HAM NOJIE3HO?



NHTepdenc mosr-komnbrotep



UHTepdenc mosr-komnblotep (Brown Universit

Hochberg et al. 2012



UHTepdenc mosr-komnbrotep (Neuralink)
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Figure 6: Thread implantation and packaging. A. An example peri-operative image showing the cortical surface with
implanted threads and minimal bleeding. B. Packaged sensor device (“System B”) chronically implanted in a rat.

https://www.youtube.com/watch?v=r-vbh3t7WVI&t=1653s



https://www.youtube.com/watch%3Fv=r-vbh3t7WVI&t=1653s

UHTepdeinc mosr-komnbrotep (Neuralink)

NEURALINK

https://www.youtube.com/watch?v=r-vbh3t7WVI&t=1653s



https://www.youtube.com/watch%3Fv=r-vbh3t7WVI&t=1653s

JleyeHne Hemponorn4yeckmx 3aboneBaHnn



A lot of brain diseases like epilepsy do not have good drugs against it

40+
. ~40% of patients do not Lo
Stiri tol
respond to the Pregabalin
i Third generation Ti L:v;.-dm'm
o pharmacological e
Gabapentin
treatment Felbam ate
Oxcarbazepine
Lamotrigine
Zonisamide
6 25+ Vigabatrin
i Progabide
g Clonazepam
: 204 Cwba(nnopcm
.g s‘:;::’“‘:" Second generation
= Chlordiazepoxide
= Ethosuximide
| 54 Ethotoin
Methsuximide
Primidone
Phensuximide
Phenacemide
104 First generation Corticosteroids/ACTH
Paramethadione
Mephenytoin
Trimethadione
5 Ac.ta_zola'nide
Bromide
*__
c Ll Ll L] Ll L) Ll L
1850 1890 1910 1930 1950 1970 1990 2010
Year of introduction

20 |

Loscher and Schmidt 2011

alleninstitute.org | brain-map.org

Eslicarbazepine acetate

Mouse epilepsy is the
main model of human

epilepsy

healthcare.utah.edu
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[TOUCK HOBbIX NEKAPCTB C MOMOLLIbIO OPraHOMA0B MO3ra
(system1 bioscience)

Retina:

Dorsal and ventral forebrain:

Choroid plexus:

Nkx2.1 Pax6 DAPI

Midbrain and hindbrain:

L™

Gbx2 Otx1/2 DAPI

Lancaster et al. Nature. 2013

https://www.discovermagazine.com/ Drug testing
https://system1.bio/

https://www.youtube.com/watch?time continue=3&v=tZqVo-yJwQ8&feature=emb logo



https://www.youtube.com/watch%3Ftime_continue=3&v=tZqVo-yJwQ8&feature=emb_logo
https://www.discovermagazine.com/
https://system1.bio/

[TOHUMaHMe yenoBeyecKoro A3blkKa



A3bIK, YTO 31O Takoe? (Berkeley, Gallan Lab)

Huth et al. 2016




PaboTta yyeHoro

WccnepoBaHua (nposBeaeHue n aHanms
3KCNEPMMEHTOB)

ObcyxKaeHus ¢ APpYyrMmm y4eHblMu
YTeHune ctaTen
HanuncaHmne cBomx cobCTBEHHbIX paboT

[Nlogaya 3aABOK Ha PUHAHCUPOBAHUE
nccneaoBaHUM

ObcyxaeHne pe3ynbTaToB Ha HAaY4YHbIX
KOHdepeHUMAX

Society for Neuroscience meeting
30 000 participants

YyacTue B nonynapusaumm Hayku
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