Supplementary Material
1. Methods

Neuropsychological assessments

All subjects underwent a neuropsychological battery test including Trail Making Tests (TMT)-A and B and Stroop Color and Word Tests A, B, and C (Stroop A, B and C). Three control subjects, 2 CSVD without CI subjects and 2 CSVD with CI subjects did not complete some of these tests due to visual impairments or subjective unwillingness. The mental statuses were assessed with the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) Axis I Disorders (SCID-I), the Hamilton Depression Scale (HAMD) and the Hamilton Anxiety Scale (HAMA).
MRI procedures

The subjects were told to close their eyes and relax during the scan. Their ears were occluded with earplugs, and their heads were immobilized using foam pads and belts to minimize head motion. Resting-state functional images, including 230 volumes, were obtained by a gradient-recalled echo-planar imaging (GRE-EPI) sequence: repetition time (TR) = 2000 ms; echo time (TE) = 30 ms; flip angle (FA) = 90°; acquisition matrix = 64 × 64; field of view (FOV) = 192 × 192 mm; gap = 0 mm; thickness = 4.0 mm; number of slices = 35. High-resolution T1-weighted axial images covering the whole brain were obtained by a 3D-magnetization prepared rapid gradient-echo sequence: TR = 9.8 ms; TE = 4.6 ms; FA = 8°; acquisition matrix = 256 × 256; FOV = 256 × 256 mm; gap = 0 mm, thickness = 1.0 mm; number of slices = 192. Additionally, the T2 FLAIR axial images were obtained with the following parameters: TR = 4500 ms; TE = 344 ms; FA = 90°; acquisition matrix = 272 × 272; thickness = 1 mm; gap = 0 mm, number of slices = 200.

Resting-state functional image preprocessing

Considering T1 equilibration effects, the first 10 volumes of the scanning session were discarded. The slice timing and realignment procedures were performed to correct for the time differences in acquisition among slices within one volume, and the motion effects (Friston 24-parameter model) during the scan. No subject was excluded due to head motion artifacts exceeding 3 mm in transition or 3° in rotation. The resulting images were spatially normalized into a standard stereotaxic space with a 12-parameter affine approach and an EPI template image, and then resampled to 3 × 3 × 3 mm voxels, and smoothed with a Gaussian kernel of 6 × 6 × 6 mm. Finally, global signal, white matter signal, cerebrospinal fluid signal and 24 head motion parameters were removed as covariates of no interest.

Resting-state networks definition

For each subject, a mean time series of each seed region was extracted as the reference time course for each network. The time series of bilateral DLPFC seeds and bilateral IPS seeds were averaged respectively. Pearson cross-correlation analysis was performed between the seed time course and time course of each voxel in the brain. A Fisher’s z-transformation was applied to improve the normality of the correlation coefficients 
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. Finally, the individual maps of each network were acquired. A one sample t-test was used to identify the brain regions that positively correlated with each seed in the control group. The thresholds were set at a corrected P < 0.001, determined by Monte Carlo simulation for multiple comparisons (voxel-wise P < 0.001, FWHM = 6 mm, cluster size > 513 mm3). The results in the control group served as masks for subsequent intranetwork and internetwork analysis.
WMH segmentation and quantification

WMH volume was measured on T2 FLAIR and T1-weighted images with the Wisconsin White Matter Hyperintensities Segmentation Toolbox (W2HMS) V2.1 in SPM12 (http://www.fil.ion.ucl.ac.uk/spm) 25
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. According to the distinctive location and functional correlates of lesions, WMH are divided into deep WMH (DWMH) and periventricular WMH (PWMH) 26[]
. The WMH volume, including the total WMH volume, DWMH volume and PWMH volume, was automatically computed on the probability map outputs in each subject. The WMH burden was measured without bias in the form of raw voxel count, adjusted for the intracranial volume to rule out the effects of different brain sizes.

Grey Matter Volume Assessment

Grey matter volume assessment was performed using the VBM8 toolbox for SPM12. Firstly, the T1 images were normalized to the MNI template using an affine and nonlinear spatial normalization and re-sampled to a voxel size of 1.5 mm × 1.5 mm × 1.5 mm. Secondly, the normalized images were segmented into cerebrospinal fluid, grey matter and white matter segments according to MNI prior probability maps. Thirdly, Jacobian modulation was applied to the segmented grey matter image, which could be incorporated to compensate for the effect of spatial normalization. Fourthly, the extracted grey matter set was smoothed with an 8-mm full width at half maximum Gaussian filter to reduce the effects of individual variation in gyral anatomy and to increase the signal-to-noise ratio. Finally, grey matter volume was obtained in each subject.

Supplementary Table 1
	Supplementary Table 1  Brain regions with group differences of FC

	

	Intra/inter-network
	Brain region
	BA
	Peak MNI coordinates x, y, z (mm)
	Peak F value
	Cluster size (mm3)

	Intranetwork
	　

	DMN
	Right thalamus, hippocampus and precuneus
	27, 37
	15, −30, 3
	14.31
	2619

	FPCN
	Right inferior parietal lobule
	40
	39, −54, 48
	7.9
	2673

	DAN
	None
	
	
	
	

	Internetwork
	　

	PCC with FPCN
	Left precentral gyrus and bilateral middle cingulate gyri
	6, 24
	−33, 0, 36
	8.49
	6615

	PCC with DAN
	Bilateral paracentral lobule and precuneus
	4, 5
	−9, −39, 60
	8.62
	4158

	DLPFC with DMN
	Bilateral PCC and right precuneus
	23, 26
	−18, −42, 15
	7.18
	4131

	DLPFC with DAN
	None
	
	
	
	

	IPS with DMN
	None
	
	
	
	

	IPS with FPCN
	None
	
	
	
	

	The thresholds were set at a corrected P < 0.05, determined by Monte Carlo simulation for multiple comparisons.  Abbreviations: BA, Brodmann’s area; MNI, Montreal Neurological Institute; DMN, default mode network; FC, functional connectivity; FPCN, frontoparietal control network; DAN, dorsal attention network; PCC, posterior cingulate gyrus; DLPFC, dorsolateral prefrontal cortex; IPS, intraparietal sulcus.
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