Accepted Manuscript Neurolmage

P TN | .

Biophysical Network Models and the Human Connectome &L ) “ ‘\@
Mark W. Woolrich, Klaas E. Stephan =) A G

» ety
PIl: S1053-8119(13)00309-1 »
DOI: doi: 10.1016/j.neuroimage.2013.03.059
Reference: YNIMG 10293
To appear in: Neurolmage

Accepted date: 24 March 2013

Please cite this article as: Woolrich, Mark W., Stephan, Klaas E., Biophys-
ical Network Models and the Human Connectome, Neurolmage (2013), doi:
10.1016/j.neuroimage.2013.03.059

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.neuroimage.2013.03.059
http://dx.doi.org/10.1016/j.neuroimage.2013.03.059

Biophysical Network Models and the Human Connectome

Mark W. Woolrich!2 and Klaas E. Stephan3+45>

1 Oxford Centre for Human Brain Activity (OHBA), Warneford Hospital, Oxford, UK

2 FMRIB Centre, University of Oxford, Oxford, UK

3 Translational Neuromodeling Unit (TNU), Institute for Biomedical Engineering, University of
Zurich & ETH Zurich, Switzerland

4 Wellcome Trust Centre for Neuroimaging, University College London, UK

5 Laboratory for Social and Neural Systems Research (SNS), University of Zurich, Switzerland

Abstract

A core goal of human connectomics is to characterize the neural pathways that
underlie brain function. This can be largely achieved noninvasively by inferring
white matter connectivity using diffusion MRI data. However, there are
challenges. First, diffusion tractography is blind to directed connections, or
whether a connection is expressed functionally. Second, we need to be able to go
beyond the characterization of anatomical pathways, to understand distributed
brain function that results from them. In particular, we need to characterise
effective connectivity using functional imaging modalities, such as FMRI and
M/EEG, to understand its context-sensitivity (e.g., modulation by task), and how
it changes with synaptic plasticity. Here, we consider the critical role that
biophysical network models have to play in meeting these challenges, by
providing a principled way to conciliate information from anatomical and
functional data. They also provide biophysically meaningful parameters, through
which we can better understand brain function. In a translational setting, well-
validated models may shed light on the mechanisms of individual disease
processes.
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