
• HEALTH-2007-2.2.1-2: Coding in neuronal
assemblies. Research should focus on
mechanisms of coding at the level of
neuronal assemblies or microcircuits,
aimed at understanding the interface
between neuronal activity and behavioural
performance. The project should develop
interaction between experimentation and
modelling, and therefore include a strong
neuroinformatics dimension."



Neuronal networks the interface
between

the cellular level and global brain
function
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the great challenge of current neuroscience
the interface between

the cellular level and global brain function -

?

Behaviour is produced by networks/microcircuits
of interacting nerve cells

molecule/gene - cell - synapse - network – behaviour - cognition



Örjan Ekeberg

Modelling in interaction with experimentation
needed to understand the Brain

- large number of dynamically interacting processes -
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MSN
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Microcircuits in the basal ganglia

Projection neurons (MSN ~ 95%)
FS and Ach –  types of interneurons
DA dopamine neuron

Silberberg & Grillner 2006



MOTOR INFRASTRUCTURE
Neuronal networks that co-ordinate

different movements

Protective reflexes
  Swallowing CPG
     Respiratory CPG
        Locomotor CPGs
           Postural networks
             Chewing CPG

    Express. of emotions
                  Saccadic motor map
                     Reaching

Selection
Sequencing

timing



General vertebrate scheme - propulsion

From Fish to Mammals: Similar Neural Control System



 Intrinsic Modulation – G-prot
mGluRs, 5-HT, SP, GABA
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E. Segmental networkAction potential
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Ekeberg and Grillner



Stefanini, Dario, Menciassi , Grillner et al
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1: No sensory feedback 2: Sensory feedback to I-interneurons

Neuromechanical model simulation
- role of sensory feedback

(Ekeberg)
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Lamprey CPG Cortical microcircuit

From ”Neocortex as a central pattern generator”
Yuste, ... Lansner

Nature Neurosci. Rev (2005)



Data bases &
data sharing

Tool development
for analyses 

Computational
models

Neuroinformatics



Global Neuroinformatics Coordination

International 

Neuroinformatics 

Coordinating Facility

(INCF)

National

Neuroinformatics 

Nodes

Node tasks

!Dissemination

!Integration

!National infrastructure

!Mirror sites

!Software distribution

!National training

!Implementation

!INCF tasks

INCF tasks

!Coordination of tasks

!Guidelines for:

• Data sharing

• Software sharing

!Development of:

• Ontologies

• NI-data bases

• Standards

!Maintenance of:

• Portal

• Data repository

• Funding scheme



1: No sensory feedback 2: Sensory feedback to I-interneurons

Neuromechanical model simulation
 of role of sensory feedback

(Ekeberg and Grillner)
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Model of lamprey intersegmental network

Kozlov, Lansner and Grillner
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Medium spiny striatal cells (input stage)
•High threshold for activation
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tonic inhibition



Suggested model for striatal functional organization

Next steps:

- Compare MSN connectivity pattern
with biochemical identity (D1, D2, SP,
ENK).

- Compare MSN connectivity with
corticostriatal (Glu) input, and nigro-
striatal (DA).

Different target 
cell subpopulations
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Command – Drive signal
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