Varier and Kaiser BMC Neuroscience 2011, 12(Suppl 1):P163

http://www.biomedcentral.com/1471-2202/12/S1/P163 BMC

Neuroscience

POSTER PRESENTATION Open Access

Modelling human connectome development:
precursors to neural circuits

Sreedevi Varier', Marcus Kaiser'?

From Twentieth Annual Computational Neuroscience Meeting: CNS*2011
Stockholm, Sweden. 23-28 July 2011

There are several brain disorders like schizophrenia, aut- ~ References )
. d in kinds of epil hich h hei . 1. Kaiser M, Hilgetag CC, van Ooyen A: A simple rule for axon outgrowth
1sm and certain kinds ot epilepsy, whic ave their ori- and synaptic competition generates realistic connection lengths and
gins in early brain development. In vivo studies can be filling fractions. Cerebral Cortex 2009, 19(12):3000-3010.
extremely complex and riddled with technical and prac- 2. Varier S, Kaiser M: Neural development features: Spatio-temporal
ical hurdl heraldi h d for i ili dels f development of the Caenorhabditis elegans neuronal network. PLoS
tical hurdles, heralding the need for in silico models for Comput Biol 2011, 7(1)e1001044.
testing hypotheses. To fully understand brain network
diseases, it is essential to find out which developmental | 90:10-1186/1471-2202-12-51-P163 | .
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factors lead to altered network topologies and resulting development: precursors to neural circuits. BMC Neuroscience 2011 12
functional changes such as waves or large-scale activa- [ (SuPpl DP163.
tions (as for epileptic seizures). Recent results on local
neuronal development have shown how preferences for
short-distance connections [1] as well as how long-dis-
tance connections can arise [2].

Here, we present a model that simulates the layered
development of the human neocortex, from the division
of neural precursors to the establishment of layers and
connections. Results from the model focus on the emer-
ging network characteristics of cortical networks as
synaptic connections are established. We test how quan-
titative and qualitative network features relate to
changes in developmental factors, such as time-win-
dows, spatial positions and chemical gradients.

Results from the model include identification of devel-
opmental factors influential in the formation of cortical
networks, highlighting those yielding aberrations. In - ~
conclusion, the model might inform future clinical and
experimental work on the developmental origins of
brain network disorders.
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