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1967

Understanding behaviour: a human’s dream 

Eric Kandel, Nobel Prize Winner 2000

Aplysia californica



80.000.000.000 of neurons



mood	disorders €	113,40
dementia €	105,20
psychotic	disorders:	 €	93,90
anxiety	disorders €	74,40
addiction €	65,70
stroke €	64,10
headache €	43,50
mental	retardation €	43,30
sleep	disorders €	35,40
traumatic	brain	injury €	33,00
personality	disorders €	27,30
child/adolescent	disorders €	21,30
multiple	sclerosis €	14,60
Parkinson's	disease €	13,90
epilepsy €	13,80
brain	tumor €	5,20
eating	disorders €	0,80
Total €	768,80

CDBE2010 study group; European Brain Council. Eur J Neurol. 19:155-62. 2012 .*EU-27+Iceland, Norway and Switzerland

The cost (in billion €PPP 2010) of the disorders of the brain in Europe*



Every 7 seconds, someone develops dementia

By 2020, an estimated 1.5 million people will die each year by suicide



Seeing is a creative process…

Adapted from a drawing by Pablo PicassoCourtesy of  Dr. Luis Martínez-Otero, IN



The Neuroscientific Challenges of XXI Century
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From: Human Connectome Project
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Some examples through Cajal’s drawings



80,000 millions of Neurons

80 billions of Synapsis

C
o
n

s
ta

n
ti
n

o
 S

o
te

lo



https://youtu.be/pRHkBxb5lFM

José Manuel Rodríguez-Delgado (right) with

Francisco Rubia, Sir John Eccles and Juan Lerma.

March, 1984 @ Research Dept, Hospital Ramón y

Cajal (Madrid)

https://youtu.be/pRHkBxb5lFM

https://youtu.be/pRHkBxb5lFM
https://youtu.be/pRHkBxb5lFM


1969



Lin et al., Nature 470, 221-226, 2011



Lin et al., Nature 470, 221-226, 2011





Channelrhodopsins (ChRs)

Ion Channels from Green Algae that Can Be Activated by Light

Karl Deisseroth Ed Boyden Feng ZhangErnst Bamberg Georg Nagel Peter Hegemann



Buchen, Nature 2010
Park et al., Nat Neurosci 2017



Deisseroth, Nature Methods, 2011 



Lin et al., Nature 470, 221-226, 2011





http://science.sciencemag.org/content/359/6376/679



Human brain disease

Gene discovery

Mouse disease model

Novel therapeutics

Target ID & drug development

Disease pathophysiology

Basic neuroscience

Modified from Mark Bear 

The Promise of Molecular Medicine

http://www.nervenet.org/papers_images/cb1.jpg
http://www.nervenet.org/papers_images/cb1.jpg


Frankle, Lerma and Laruelle, (2003). Neuron 39: 205-216 

Synaptic Hypothesis of  Schizophrenia
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Aller et al., J. Neurosci. 35, 2015

Assessing roles of GRIK4 on social interaction
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Can we rescue normal behaviour by normalizing GriK4 gene doses?

Arora et al., Cell Rep, 2018



cf. Hackman et al. Nat Rev Neurosci. 2010



http://driving-fear-program.com/treat-anxiety-disorder/



cf. Hackman et al. Nat Rev Neurosci. 2010

Socioeconomic Status Has Effects on Cognition, Academic Achievement and Mental Health




