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What we do

Our brain consists of around 86 billion nerve cells, the neurons. 
Each neuron is connected to between 1 and 200,000 other neurons, 
resulting in 100 trillion nerve fibres running through the brain. This 
high complexity is further increased by the inter-individual variability 
of the brain - each of us is different, has different talents, feelings 
and their own personality. How the brain is organised, which brain 
regions are interconnected and which areas work together to 
execute a certain function is by far not fully answered. 
SP2 researchers from 14 research institutions throughout Europe 
are working on these questions by using many different methods. 
For example, researchers of the Forschungszentrum Jülich in 
Germany are working on a map of the human brain (JuBrain atlas) 
based on differences in the distribution and size of the neurons 
in brains of body donors. Connections between the neurons, i.e. 
nerve fibres and bundles can be detected by powerful methods 
such as polarized light imaging (PLI) and diffusion tensor imaging 
(DTI), where experts in Jülich and at the CEA in Paris collaborate. 
Functional magnetic resonance imaging (fMRI) is used by groups 
in the Netherlands, France, Belgium, UK and Germany to identify 
regions and networks involved in brain functions like visual and 
auditory processing or cognition, and reveals more and more details 
of the functional brain organisation.
One of the greatest goals of SP2 is to develop the HBP Human Brain 
Atlas, which can be used by neuroscientists all over the world, in 
neurosurgery and as a basis to understand the differences between 
the healthy and diseased brain.

How we are organised

WP2.1 HUMAN NEUROGENOMICS.  This WP aims to understand 
brain function by correlating genetic variability with brain phenotypic 
variability in humans. Another aim is to deliver fundamental sets 
of biological information (DNA, DNA methylation, RNA) for all HBP 
brain samples by generating “-omics” data (e.g. whole genome 
sequence, whole genome DNA methylation, transcriptome derived 
from brain regions and single cells).
WP2.2 MORPHOLOGY AND ARCHITECTURE OF THE HUMAN BRAIN. 
A MULTI-LEVEL AND MULTI-MODAL APPROACH.  Here, we study 
the organisation of the visual, motor and limbic systems and areas 
of the allo- and neocortex. In addition, participants exploit the 
advantages of state-of-the-art genetic, cell biological, histochemical, 
and imaging methodologies in cell typing, fibre orientation 
(“connectivity”) and protein distribution across brain regions.
WP2.3 FUNCTION AND VARIABILITY. This WP aims to build a holistic 

view of the brain macroscopic organisation that includes anatomical 
and functional information gained through in vivo imaging. 
WP2.4 COMPARATIVE COMPUTATIONAL ARCHITECTURE OF 
MULTI-MODAL PROCESSING STREAMS (SYSTEMS PHYSIOLOGY). 
We investigate representations and mechanisms at the different 
organisational levels in the human and monkey brain, e.g. to 
advance our understanding on how the brain processes stimuli 
and how information is integrated within and between visual and 
auditory processing streams during cognitive tasks.
WP2.5 INTEGRATIVE MAPS AND MODELS. This WP aims to build 
the multimodal connectome of the human brain to be embedded in a 
multi-level human brain atlas.
WP2.6 CO-DESIGN/METHODS AND BIG DATA ANALYTICS. We aim 
to provide scientists with the tools to project atlas information on to 
their own datasets, and offer retrieval of quantitative data based on 
3D coordinates, macroanatomical landmarks or structural areas.
WP2.7 COORDINATION AND MANAGEMENT.  This WP aims to 
coordinate the scientific activities within SP2 and its interactions 
with other SPs, the entire HBP, and the larger community.
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