Supplementary Table S1. Demographic characteristics and in-scanner motion composites in participants who were included in the final analysis of resting-state functional magnetic imaging data 

	　mean (SD)
	ASD
	Unaffected Brother
	TD Male
	Statistics

	
	(n = 18)
	(n = 20)
	(n = 48)
	

	Age [8-19 years]
	13.2 (2.6)
	14.4 (3.1)
	12.8 (2.7)
	F = 2.21; p = 0.116

	Handedness, right, No. (%)
	18 (100)
	18 (100)
	44 (92)
	χ²= 3.06; p = 0.216

	Intelligence Quotient (IQ)
	
	
	
	

	Full-scale IQ
	103.6 (18.8)
	112.0 (10.4)
	112.7 (12.0)
	F = 3.14; p = 0.048

	Verbal IQ
	102.8 (17.4)
	113.2 (11.5)
	112.2 (10.8)
	F = 4.27; p = 0.018

	Performance IQ
	104.2 (18.8)
	108.9 (10.9)
	111.5 (13.9)
	F = 1.70; p = 0.189

	Autism Diagnostic Interview-Reviseda 
	
	

	Social reciprocity
	18.3 (6.4)
	-
	-
	-

	Communication, verbal
	14.3 (4.5)
	-
	-
	-

	Stereotyped behavior
	8.0 (2.2)
	-
	-
	-

	Social Responsiveness Scale, parent-reportb
	
	

	Total
	87.1 (40.6)
	29.1 (17.7)
	28.4 (12.6)
	F = 47.56; p < 0.001

	Social Communication Questionnairec
	
	

	Total
	17.0 (7.6)
	3.6 (3.6)
	3.9 (2.9)
	F = 55.78; p = 0.001

	Autism Spectrum Quotientd 
	
	

	Total
	139.2 (19.3)
	102.0 (18.6)
	107.9 (21.1)
	F = 27.19; p < 0.001

	ASD = autism spectrum disorder; n = number; SD = standard deviation; TD = typically developing

aCalculated based on the diagnostic algorithm

bOnly 17 male youths with ASD, 19 unaffected brothers and 48 typically developing males had been assessed by the Chinese version of Social Responsiveness Scale.  

cOnly 17 male youths with ASD, 19 unaffected brothers and 39 typically developing males had been assessed by the Chinese version of Social Communication Questionnaire.  
dOnly 16 male youths with ASD, 16 unaffected brothers and 39 typically developing males had been assessed by the Autism spectrum Quotient-Chinese
 


Supplementary Table S2. Distributions and comparisons of global brain volume 
	Brain measures, mean (SD)
	ASD
	Unaffected Brother
	TD Male
	MANCOVA

	
	
	
	
	Post hoc comparisons

	Total brain volume (mm3)
	1321.823 (97.653)
	1324.253 (89.707)
	1308.127 (78.589)
	F2,89 = 1.28, p = .284

	
	
	
	
	-

	Total gray matter volume (mm3)
	807.376 (59.851)
	801.527 (59.036)
	800.435 (47.520)
	F2,89 = 1.06, p = .351

	
	
	
	
	-

	Total white matter volume (mm3)
	514.448 (41.952)
	522.726 (35.144)
	507.692 (34.748)
	F2,89 = 1.55, p = .218

	
	
	
	
	-


ASD = autism spectrum disorder; SD = standard deviation; Brother = unaffected brother; TD = typically developing; MANCOVA = multivariate analysis of covariance 
Supplementary Table S3. Significant clusters of increased volume in autism spectrum disorder and unaffected brothers compared with typically developing male controls 

	Regions
	Brodmann area
	Side
	MNI coordinates of peak voxel
	Voxela
	T-value
	　Cluster-level p-value (FWE)b

	　
	
	　
	x
	y
	z
	　
	　
	

	Gray matter
	
	
	
	
	
	
	
	

	Mid-cingulate cortex
	24/23
	Bil
	6
	-7
	36
	842
	2.76
	0.004

	White matter
	
	
	
	
	
	
	
	

	Superior corona radiata
	…
	L
	-12
	9
	36
	454
	2.89
	0.016


aVoxel size = 1.5 x 1.5 x 1.5 mm3.
bThe cluster-forming threshold was set at voxel-level p < 0.005.

Supplementary Table S4. Distributions and comparisons of regional brain measures 
	Brain measures, mean (SD)
	ASD
	Unaffected Brother
	TD Male
	ANOVA

	
	
	
	
	Post hoc comparisons

	Gray matter volume of mid-cingulate cortex (MCC) (mm3)
	1.613 (0.148)
	1.651 (0.177)
	1.525 (0.133)
	F2,91 = 6.48, p = .002

	
	
	
	
	ASD > TD, Brother > TD

	White matter volume of left superior corona radiata (mm3)
	1.199 (0.128)
	1.227 (0.097)
	1.142 (0.091)
	F2,91 = 6.10, p = .003

	
	
	
	
	Brother > TD

	iFC between left middle occipital gyrus and MCC (rz)
	0.119 (0.244)
	0.079 (0.191)
	-0.094 (0.184)
	F2,83 = 10.02, p < .001

	
	
	
	
	ASD > TD; Brother > TD

	iFC between right middle occipital gyrus and MCC (rz)
	0.063 (0.232)
	0.063 (0.208)
	-0.118 (0.183)
	F2,83 = 8.70, p < .001

	
	
	
	
	ASD > TD; Brother > TD

	iFC between right inferior frontal gyrus and MCC (rz)
	-0.105 (0.334)
	-0.134 (0.216)
	0.095 (0.221)
	F2,83 = 8.15, p = .001

	
	
	
	
	ASD < TD; Brother < TD


ASD = autism spectrum disorder; SD = standard deviation; Brother = unaffected brother; TD = typically developing; iFC = intrinsic functional connectivity; ANOVA = analysis of variance; rz = z-transformed correlation coefficient

Supplementary Table S5. Significant clusters of altered intrinsic functional connectivity with the mid-cingulate cortex in autism spectrum disorder and unaffected brothers compared with typically developing male controls
	Regions
	Brodmann area
	Side
	MNI coordinates of peak voxel
	Voxela
	T-value
	　Cluster-level p-value (FWE)b

	　
	
	　
	x
	y
	z
	　
	　
	

	ASD, Brother > TDC
	
	
	
	
	
	
	

	Middle occipital gyrus
	17
	L
	-21
	-96
	-3
	82
	2.78
	0.041

	Middle occipital gyrus
	17
	R
	18
	-90
	-6
	91
	2.22
	0.024

	ASD, Brother < TDC
	
	
	
	
	
	
	

	Inferior frontal gyrus
	45
	R
	51
	33
	6
	86
	2.18
	0.032


aVoxel size = 3 x 3 x 3 mm3.
bThe cluster-forming threshold was set at voxel-level p < 0.005.

Supplementary Table S6. Correlations of altered brain volumes and intrinsic functional connectivity (iFC) with autistic symptomsa 

	Brain measures
	Autistic symptoms of ASD
	Autistic symptoms of Brother
	Autistic symptoms of TD males

	
	rb
	pc
	r
	p
	r
	p

	Gray matter volume of mid-cingulate cortex (MCC)
	0.008
	0.977
	-0.031
	0.912
	0.073
	0.652

	White matter volume of left superior corona radiata
	0.644
	0.007
	0.019
	0.947
	0.104
	0.519

	iFC between left middle occipital gyrus and MCC
	-0.118
	0.677
	-0.323
	0.240
	-0.382
	0.016

	iFC between right middle occipital gyrus and MCC
	-0.073
	0.796
	-0.336
	0.221
	-0.352
	0.028

	iFC between right inferior frontal gyrus and MCC
	-0.020
	0.943
	-0.381
	0.161
	-0.218
	0.182


ASD = autism spectrum disorder; Brother = unaffected brother; TD = typically developing. 
aRegression factors derived from the principal component analysis of the total scores of the Social Responsiveness Scale, Social Communication Questionnaire, and Autism Spectrum Quotient. 
bBivariate Pearson correlations.
cUncorrected p value. 
