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    Abstract
Connectomics can be used to investigate functional brain networks in neurodegenerative diseases including Huntington’s disease (HD). In this developing field, different connectome construction strategies have emerged in parallel. However, there is a need to understand the influences of different strategies on subsequent analyses when constructing a connectome. This study systematically compares connectome construction strategies based on their biological relevance to functional networks in neurodegeneration.
We asked which functional connectome construction strategy was best able to discriminate HD gene carriers from healthy controls, and how such a strategy affected modular organization of the network. The major factors compared were principal component-based correction versus wavelet decomposition for physiological noise correction, the type of parcellation atlas (functional, structural and multi-modal), weighted versus binarized networks, and unthresholded versus proportionally thresholded networks. We found that principal component-based correction generated the most discriminatory connectomes, while binarization and proportional thresholding did not increase discrimination between HD gene carriers and healthy controls. When a functional parcellation atlas was used, the highest discrimination rates were obtained. We observed that the group differences in modular organization of the functional connectome were greatly affected by binarization and thresholding, showing no consistent pattern of modularity.
This study suggests that functional connectome construction strategies using principal component-based correction and weighted unthresholded connectivity matrices may outperform other strategies.

	Abbreviations
	
	AUC
	area under the curve
	BCT
	Brain Connectivity Toolbox
	BW
	Brainwaver
	CM
	connectivity matrix/matrices
	CompCor
	principal component-based noise correction
	CSF
	cerebrospinal fluid
	FC
	functional connectivity
	FDR
	false discovery rate
	HC
	healthy controls
	HD
	Huntington’s disease
	MODWT
	maximal overlap discrete wavelet transform
	MST
	minimum spanning tree
	PC
	participation coefficient
	PRoNTo
	Pattern Recognition for Neuroimaging Toolbox
	ROI
	region of interest
	rs-fMRI
	resting state functional Magnetic Resonance Imaging
	SD
	standard deviation
	SPM
	statistical parametric mapping
	T1WI
	T1-weighted imaging
	WMW
	Wilcoxon-Mann-Whitney test
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