
Author’s Accepted Manuscript

Mapping White-Matter Functional Organization at
Rest and during Naturalistic Visual Perception

Lauren Marussich, Kun-Han Lu, Haiguang Wen,
Zhongming Liu

PII: S1053-8119(16)30550-X
DOI: http://dx.doi.org/10.1016/j.neuroimage.2016.10.005
Reference: YNIMG13502

To appear in: NeuroImage

Received date: 2 August 2016
Revised date: 27 September 2016
Accepted date: 2 October 2016

Cite this article as: Lauren Marussich, Kun-Han Lu, Haiguang Wen and
Zhongming Liu, Mapping White-Matter Functional Organization at Rest and
during Naturalistic Visual Perception, NeuroImage,
http://dx.doi.org/10.1016/j.neuroimage.2016.10.005

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 galley proof before it is published in its final citable 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.

www.elsevier.com

http://www.elsevier.com
http://dx.doi.org/10.1016/j.neuroimage.2016.10.005
http://dx.doi.org/10.1016/j.neuroimage.2016.10.005


 

1 

Mapping White-Matter Functional Organization at Rest and 

during Naturalistic Visual Perception 

Lauren Marussich
1
, Kun-Han Lu

2
, Haiguang Wen

2
, Zhongming Liu

1,2,3*
 

1
Weldon School of Biomedical Engineering Purdue University, West Lafayette, IN, USA 

2
School of Electrical and Computer Engineering Purdue University, West Lafayette, IN, USA 

3
Purdue Institute for Integrative Neuroscience Purdue University, West Lafayette, IN, USA 

*
Correspondence to: Zhongming Liu, PhD Assistant Professor of Biomedical Engineering Assistant 

Professor of Electrical and Computer Engineering College of Engineering, Purdue University 206 S. 

Martin Jischke Dr. West Lafayette, IN 47907, USA. Tel.: +1 765 496 1872; Fax: +1 765 496 1459. 

zmliu@purdue.edu 

 

Abstract 

Despite wide applications of functional magnetic resonance imaging (fMRI) to mapping brain 

activation and connectivity in cortical gray matter, it has rarely been utilized to study white-matter 

functions. In this study, we investigated the spatiotemporal characteristics of fMRI data within the white 

matter acquired from humans in the resting state or watching a naturalistic movie. By using independent 

component analysis and hierarchical clustering, resting-state fMRI data in the white matter were denoised 

and decomposed into spatially independent components, further assembled into hierarchically organized 

axonal fiber bundles. Interestingly, such components were partly reorganized during natural vision. 

Relative to the resting state, the visual task specifically induced a stronger degree of temporal coherence 

within the optic radiations, as well as significant correlations between the optic radiations and multiple 

cortical visual networks. Therefore, fMRI contains rich functional information about activity and 

connectivity within white matter at rest and during tasks, challenging the conventional practice of taking 

white-matter signals as noise or artifacts.   
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