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« Like the entomologist in search of colored

butterflies,
my attention has chased in the garden of the gray

matter, cells with delicate and elegant shapes, the

mysterious butterflies of the soul, whose beating of

wings may possibly one day reveal to us the secrets
of the mind ».

Ramon y Cajal S.: Recuerdos deimividazHistoriaidenniiabor:
cientifica. Alianza Editorial, Madrid) p>98=99,57964!
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Neuronal signc

B KATZ U VON EULER
J AXELROD
NOBELPRIS 1970

Nobel Laure

+ The Nobel Prize in Physlology ar Medicine 1991 was
awarded jointly to Erwin Neher and Bert Sakmann “'for
their discoveries concerning the fanction of single ion
chanodls in cells™ in 1970,



The visual system

Lateral Opccipital Magnocellular Pathwoy

Lateral Geniculate Nucl

Primary Visval Cortex (VI)

eates in 1981

orsten Wiesel

Parvoceliviar Pathway
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The olfactory system

4. The signals are transnuttod

Mitra 10 higher regons of the beas

cell ~_
Glomonuks
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Oltactory

Ar with odoeant molecules

Nobel Laureates in 2004

Richard Axel




Nobel Prize in Physiology and Medicine 2014

How we navigate & How we recollect places?
What are Place cells and Grid Cells in Brain?

).;I W John O’Keefe

Discovery of “Place
cells” in brain

May-Britt Moser and
Edvard |. Moser

Discovery of “Grid cells”
in brain

www.biologyexamsat.com
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New synaptciconnestionsiare formed




Neuronal sig

Arvid Cg Eric Kandel

Nobel Laureate
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Rudolf Carl Vir
(1821 — 1902)
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Oligodendrocytes :

Increase speed
of nerve inpulse




Provide energy to
neurons

diseases
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Role of astrocytesintiielproductionofithe signals
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New tec in cells
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How optogenetics works

..and insert the DMNA into
specific neurons in the brain

Take the gene for
this protein... ! '<1 i :‘I E:' i j 1<1 i:

A light-sensitive
protein from algae

Meurons communicate by "firing” This is an electrical

This protein is an ion channel that signal created by opening & closing ion channels.
opens in response to blue light

So now you can cause
neurons to fire just by
flashing blue light!

With the right combination of neurons, you can activate an
entire brain circuit to control specific behaviors (like movement)
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... digitize signals and transmit them to an
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v'Analysis:

v'Virtualization:

in Research
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Experiment

Simulation
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The (Econor n Diseases
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Cardi

Gustavsson, A., et al., Cost of @ acol. (2011)

European Brain Council, ] Olesen et al.
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ENDOPHENOTYPES — TRAITS
Particular features that can be well defined
clinically, neuropsychologically, behaviorally and
with imaging

TRUCTURA
AND GENETICALLY-MODIFIED
FUNCTIONAL ANIMALS
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EPFL slides, Courtesy P. Aebischer




The rise o ific articles
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Low Shares of 8s for Neurology
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Infectious
Cardiology
-8-Psychiatry

-@-Neurology

1950 1960 1970 1980 1990 2000







A major neuroscience success:

Stamdation of gt pallh interral sogrune)

Stamedat o of subthalanie nieleas
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Okun MS et al., N Engl J Med 367,16 2012




Astra Zeneca
global CNS research
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How to create an neurotranslation?

i

Y

Academic multdisciplinary labs Non-profit accelerators

VC funds;
specialized
law firms etc.

with access to dedicated clinical (eg Foundations, patient
space (links with clinicians; Associations, national
biobanks etc.) funding agencies for TT)

Start-up Large corporation
incubator research centers




ML

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE




-up
i

ation as of October 2016

0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

.(I)ﬂ. Start-up Financing

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE
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Brain ageing and me

Despite remarke
to be acquir

Alarmingly bi he possible
exceptio

Need for go its progress

Need to think

Need to develop innovation activt
(start ups) and

Need to create a novel
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INTERNATIONAL BRAIN

IBR@

RESEARCH ORGANIZATION




INTERNATIONAL BRAIN

IBR®

RESEARCH ORGANIZATION




AFRICAN CENTERS FOR

'IBR®

ADVANCED TRAINING IN NEUROSCIENCE



INTERNATIONAL BRAIN

IBR®

RESEARCH ORGANIZATION

ELSEVIER

BR@®

reports

%, y ) INTERNATIONAL BRAIN RESEARCH ORGANIZATION

Volume 354, Jupe 23, 2017
1SSN.0306-4522
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Science & Tec
Kowloon, Hong Ko
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Associate School 2018

School on Basic Technigues in Neuroscience
—The 1st Ulaanbaatar School

Ulaanbaatar, Mongolia
11-22 SEPTEMBER, 2018




Assets and Cha Neuroscience

A dynamic
Clinical c

centers

Identify specific lian neuroscience
could have an h




