Methods
Functional Network Construction and analysis using alternative atlases
[bookmark: OLE_LINK5]As a sensitivity analysis, we constructed subject-level functional connectivity networks using the AAL90 and Schaefer2018_100 atlases. For the AAL90 atlas, all 90 ROIs were used to construct 90 × 90 matrices. For the Schaefer2018_100 atlas, we excluded the 5 ROIs belonging to the limbic network, as it was not included in the main analysis based on Dosenbach’s 160, resulting in 95 × 95 matrices for each participants.
[bookmark: OLE_LINK23]We then performed NBS-corrected two-sample t-tests to compare functional connectivity matrices between the two groups, with age, sex, education, FD, and HAMD scores included as covariates. We first applied the same correction thresholds as in the main analysis (edge-level p < 0.001, component-level p < 0.05, 10000 permutations). if no significant differences emerged, a more lenient threshold was adopted (edge-level p < 0.005, cluster-level p < 0.05, 10000 permutations).
Regression Analysis Including BIS Total Score as a Covariate
To examine whether motor and attentional impulsivity predicted subnetwork connectivity independently of global impulsivity, we repeated the hierarchical regression analysis with BIS total score additionally included as a covariate. The dependent variable was the mean functional connectivity strength of the NBS-identified subnetwork; independent variables were the three BIS subdimensions (attentional, motor, and non-planning impulsivity); covariates included age, sex, education, FD, HAMD score, and BIS total score. All variables were Z-score standardized prior to analysis. 

Results
NBS Sensitivity Analyses
[bookmark: OLE_LINK24]For the AAL90 atlas, no significant between-group differences were detected at the primary threshold (edge-level p < 0.001). When a more lenient threshold was applied (edge-level p < 0.005), a hypoconnected subnetwork was identified in the HBIS group, comprising 27 nodes and 39 edges(Supplementary Figures S1). For the Schaefer2018_100 atlas, at the primary threshold (edge-level p < 0.001), NBS identified a hypoconnected subnetwork in the HBIS group consisting of 10 nodes and 11 edges (Supplementary Figures S2).
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Supplementary Figure S1 Sensitivity analysis using the AAL90 atlas. (A) Circos plot and (B) 3D brain network visualization of the hypoconnected subnetwork identified in the HBIS group (relative to LBIS) at a more lenient threshold (edge-level p < 0.005, cluster-level p < 0.05, 10,000 permutations). The subnetwork comprises 27 nodes and 39 edges, with blue lines indicating reduced connectivity in the HBIS group. Nodes are labeled according to the AAL90 anatomical parcellation. In the 3D rendering (B), edge thickness is proportional to the between-group connectivity difference.
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Supplementary Figure S2 Sensitivity analysis using the Schaefer2018_100 atlas. (A) Circos plot and (B) 3D brain network visualization of the hypoconnected subnetwork identified in the HBIS group (relative to LBIS) at the primary threshold (edge-level p < 0.001, cluster-level p < 0.05, 10,000 permutations). The subnetwork comprises 10 nodes and 11 edges, with blue lines indicating reduced connectivity in the HBIS group. In the Circos plot (A), nodes are grouped according to the Yeo-7 network parcellation (networks are separated by greater spacing), and each node is labeled according to its anatomical designation in the Schaefer2018_100 atlas. In the 3D rendering (B), edge thickness is proportional to the between-group connectivity difference, with node colors representing different large-scale brain networks. 

Sensitivity Regression with BIS Total Score as a Covariate
All three BIS subdimensions and BIS total score were entered simultaneously as predictors, with mean subnetwork connectivity as the dependent variable. In this full model, none of the BIS subdimensions significantly predicted subnetwork connectivity (attentional impulsivity: β = -0.125, p = 0.676; motor impulsivity: β = -0.233, p = 0.582; non-planning impulsivity: β = 0.118, p = 0.780). BIS total score also did not reach statistical significance (β = -0.178, p = 0.835). The full model explained modest variance (R² = 0.176, adjusted R² = 0.116, p = 0.676; Supplementary Table S1). 

Supplementary Table S1 Full-model regression analysis with BIS total score included as a covariate, predicting mean functional connectivity of the NBS-identified subnetwork.
	Variables
	Std_β
	p-value

	BIS_Attention
	-0.125
	0.676

	BIS_Motor
	-0.233
	0.582

	BIS_Non-planning
	0.118
	0.780

	BIS_Total
	-0.178
	0.835

	Gender
	0.113
	0.189

	Age
	-0.059
	0.535

	Education
	-0.034
	0.696

	FD
	-0.155
	0.081

	HAMD
	-0.034
	0.722




Exploratory Correlation Analysis
Partial Spearman correlations between the 11 subnetwork edges and BIS_Attention/BIS_Motor were performed, controlling for sex, age, education, FD, and HAMD, with FDR-BH correction. Detailed results for all edges are provided in Supplementary Table S2.

Supplementary Table S2 Edge-level partial correlations with BIS impulsivity subdimensions.
	Edge number
	Network (Node 1)
	Network (Node 2)
	ρ_Att
	corrected p-value_Att
	ρ_Mot
	corrected p-value_Mot

	1
	DMN
	FPN
	-0.161
	0.201
	-0.192
	0.076

	2
	FPN
	FPN
	-0.112
	0.255
	-0.193
	0.076

	3
	DMN
	VAN
	-0.232
	0.046 *
	-0.192
	0.076

	4
	DMN
	DAN
	-0.124
	0.255
	-0.131
	0.140

	5
	VAN
	DAN
	-0.159
	0.201
	-0.180
	0.078

	6
	DMN
	DAN
	-0.246
	0.046 *
	-0.149
	0.113

	7
	FPN
	DAN
	-0.145
	0.225
	-0.208
	0.076

	8
	DMN
	SMN
	-0.123
	0.255
	-0.141
	0.123

	9
	VAN
	SMN
	-0.091
	0.306
	-0.157
	0.105

	10
	FPN
	SMN
	-0.094
	0.306
	-0.159
	0.105

	11
	VAN
	SMN
	-0.113
	0.255
	-0.187
	0.076


[bookmark: OLE_LINK18]* indicates statistical significance
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