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eMethods.
Statistical analysis
Regions of interest and seed generation
According to the previous research(Frodl et al. 2008), we used 4 bilateral stereotactic coordinates as regions of interest (ROIs) in ACC, for a total of 8 seeds, created spherical masks with 4-mm radius for each ROI(eTable 1), and completed the functional connectivity of the whole brain.

eResults.
Functional connectivity of the three groups
(1) Seed-based functional connectivity analyses
The group differences in positive connectivity mainly included the inferior temporal gyrus, middle frontal gyrus, insula, and middle temporal gyrus(eTable 2). The group differences in negative connectivity mainly included the postcentral, precentral, inferior and superior parietal gyrus, inferior frontal gyrus, orbitofrontal cortex(OFC), and inferior temporal gyrus (eTable 3).
(2)Post-hoc analyses
1) Brain regions with positive connectivity
Compared with the HC group, the DN group had decreased FC between left pre-callosal ACC with left middle temporal gyrus, left rostal-anterior ACC with left insula and middle frontal gyrus, and left caudal-anterior ACC with middle temporal gyrus. Compared with the HC group, the DF group had decreased FC between left subgenual ACC with left inferior temporal gyrus, left pre-callosal ACC with left middle temporal gyrus, and left caudal-anterior ACC with middle temporal gyrus. Compared with the DN group, the DF group had decreased FC between left subgenual ACC with left inferior temporal gyrus, increased FC between left rostal-anterior ACC with left insula and middle frontal gyrus (eTable 4).
2) Brain regions with negative connectivity
Compared with the HC group, the DN group had decreased FC between right subgenual ACC with right postcentral, left subgenual ACC with left precentral, right pre-callosal ACC with left inferior parietal gyrus, left pre-callosal ACC with left superior parietal gyrus, and left rostal-anterior ACC with right OFC. FC was increased between left pre-callosal ACC with inferior Frontal gyrus, and right caudal-anterior ACC with left inferior temporal gyrus. The FC between right subgenual ACC with right postcentral, left subgenual ACC with left precentral was decreased in the DF group compared with the HC group. Compared with the DN group, the DF group had decreased FC between right caudal-anterior ACC with left inferior temporal gyrus. The FC was increased between the right pre-callosal ACC with left inferior parietal gyrus, left pre-callosal ACC with left superior parietal gyrus, and left rostal-anterior ACC with right OFC (eTable 4).

Functional connectivity of ACC within the limbic CSTC loop
After dividing ACC, we found decreased FC between pre-callosal ACC with orbital part of middle frontal gyrus, and rostal-anterior ACC with OFC, which also supports our hypothesis about the limbic CSTC loop hypoconnectivity in unmedicated OCD patients. These FCs did not differ between the DF and HC groups, suggesting that exposure to medication may altered these functional connectivity.
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eTable 1. Coordinates for ACC regions of interest
	ROI
	x
	y
	z

	s-ACC
	(±)5
	36
	-3

	p-ACC
	(±)5
	45
	6

	r-ACC
	(±)8
	31
	26

	c-ACC
	(±)5
	17
	29


Note: ROI, regions of interest; s-ACC, subgenual ACC; p-ACC, pre-callosal ACC; r-ACC, rostal-anterior ACC; c-ACC, caudal-anterior ACC. Coordinates for right and left hemisphere seeds defined in the MNI stereotaxic space.

eTable 2. Brain regions demonstrating positive relationship in the ANOVA
	Seed Region
	Hemisphere
	Cluster size
(voxels)
	Brain Region
	MNI coordinates
	Number of voxels
	Peak t-value

	
	
	
	
	x
	y
	z
	
	

	s-ACC
	L
	13
	inferior Temporal Gyrus_L
	-57
	-9
	-30
	18
	13.3382

	p-ACC
	R
	15
	middle Frontal Gyrus, orbital part_R
	39
	45
	-9
	24
	8.2148

	
	L
	15
	middle Frontal Gyrus_L
	-24
	51
	0
	27
	9.8919

	r-ACC
	L
	20
	Insula_L
	-48
	15
	-6
	93
	12.7077

	
	
	
	middle Frontal _L 
	-33
	51
	0
	53
	11.0709

	c-ACC
	L
	12
	middle Temporal Gyrus _R
	54
	-45
	6
	24
	9.7252


Note: List of the brain regions showing a significant (p corrected < 0.05 with Alphasim correction ,individual voxel p uncorrected = 0.005) positive relationship with the seed regions among the groups of drug-free, drug-naïve, and healthy controls. s-ACC, subgenual ACC; p-ACC, pre-callosal ACC; r-ACC, rostal-anterior ACC; c-ACC, caudal-anterior ACC. L, left; R, right; MNI, Montreal Neurological Institute.

eTable 3. Brain regions demonstrating negative relationship in the ANOVA
	Seed Region
	Hemisphere
	Cluster size
(voxels)
	Brain Region
	MNI coordinates
	Number of voxels
	Peak t-value

	
	
	
	
	x
	y
	z
	
	

	s-ACC
	R
	20
	Postcentral_R
	48
	-18
	45
	92
	12.9546

	
	L
	13
	Precentral_L
	-21
	-12
	69
	35
	9.9458

	p-ACC
	R
	14
	inferior Parietal Gyrus_L
	-24
	-48
	51
	24
	8.4871

	
	L
	13
	inferior Frontal Gyrus, triangular part _L 
	-33
	21
	18
	25
	11.1883

	
	
	
	superior Parietal Gyrus_L
	-24
	-48
	48
	24
	8.4766

	r-ACC
	L
	11
	Orbitofrontal cortex _R
	3
	48
	-30
	30
	8.7001

	c-ACC
	R
	15
	inferior Temporal Gyrus_L
	-54
	6
	-33
	17
	8.35


Note: List of the brain regions showing a significant (p corrected < 0.05 with Alphasim correction ,individual voxel p uncorrected = 0.005) positive relationship with the seed regions among the groups of drug-free, drug-naïve, and healthy controls. s-ACC, subgenual ACC; p-ACC, pre-callosal ACC; r-ACC, rostal-anterior ACC; c-ACC, caudal-anterior ACC. L, left; R, right; MNI, Montreal Neurological Institute.



eTable 4. Group-comparison results of post-hoc analyses
	FC
	ROI
	Hemisphere
	Brain Region
	FCS
	F
	DF-HC
	DN-HC
	DF-DN

	
	
	
	
	DF
	DN
	HC
	
	p
	Direction
	p
	Direction
	p
	Direction

	Positive
	s-ACC
	L
	inferior Temporal Gyrus_L
	-0.05±0.11
	0.13±0.12
	0.07±0.12
	13.205
	0.004
	DF<HC
	0.301
	NS
	<0.001
	DF<DN

	
	p-ACC
	R
	middle Frontal Gyrus, orbital part_R
	0.08±0.2
	-0.02±0.18
	0.2±0.17
	9.063
	0.119
	NS
	<0.001
	DN<HC
	0.167
	NS

	
	
	L
	middle Frontal Gyrus_L
	0.11±0.16
	0.04±0.13
	0.23±0.12
	13.592
	0.012
	DF<HC
	<0.001
	DN<HC
	0.169
	NS

	
	r-ACC
	L
	Insula_L
	0.17±0.11
	0.05±0.14
	0.24±0.11
	16.901
	0.132
	NS
	<0.001
	DN<HC
	0.003
	DF>DN

	
	
	
	middle Frontal _L 
	0.27±0.1
	0.12±0.11
	0.25±0.11
	14.989
	1
	NS
	<0.001
	DN<HC
	<0.001
	DF>DN

	
	c-ACC
	L
	middle Temporal Gyrus _R
	-0.02±0.11
	0.01±0.15
	0.16±0.13
	13.518
	<0.001
	DF<HC
	<0.001
	DN<HC
	1
	NS

	Negative
	s-ACC
	R
	Postcentral_R
	0±0.1
	-0.02±0.08
	-0.15±0.08
	21.806
	<0.001
	DF<HC
	<0.001
	DN<HC
	0.709
	NS

	
	
	L
	Precentral_L
	0.02±0.11
	-0.02±0.11
	-0.14±0.11
	14.211
	<0.001
	DF<HC
	0.001
	DN<HC
	0.371
	NS

	
	p-ACC
	R
	inferior Parietal Gyrus_L
	-0.23±0.14
	-0.06±0.16
	-0.19±0.14
	9.305
	1
	NS
	0.005
	DN<HC
	0.001
	DF>DN

	
	
	L
	inferior Frontal gyrus, triangular part _L 
	-0.02±0.16
	-0.19±0.13
	0.01±0.18
	12.954
	1
	NS
	<0.001
	DN>HC
	0.001
	DN>DF

	
	
	
	superior Parietal Gyrus_L
	-0.19±0.16
	-0.05±0.14
	-0.21±0.11
	10.444
	1
	NS
	<0.001
	DN<HC
	0.003
	DF>DN

	
	r-ACC
	L
	Orbitofrontal cortex _R
	-0.13±0.12
	-0.04±0.12
	-0.2±0.12
	12.664
	0.188
	NS
	<0.001
	DN<HC
	0.017
	DF>DN

	
	c-ACC
	R
	inferior Temporal Gyrus_L
	-0.1±0.1
	-0.22±0.1
	-0.1±0.15
	10.278
	1
	NS
	0.001
	DN>HC
	0.001
	DF<DN


Note: Bonferroni correction (p<0.05, 3 comparisons) was performed for the post-hoc analyses. ROI, regions of interest; s-ACC, subgenual ACC; p-ACC, pre-callosal ACC; r-ACC, rostal-anterior ACC; c-ACC, caudal-anterior ACC. DF, drug-free, DN, drug-naïve, HC, healthy controls. L, left; R, right.



eTable 5. Medication instruction of Drug-free OCD patients
	Number
	Drug name
	Dosage
(tablet /day)
	Time
(months)
	Duration off medication
(months)

	1
	Citalopram
	Unknown
	12
	Unknown

	2
	Fluvoxamine
	4
	3
	4

	
	Aripiprazole
	1
	3
	Unknown

	3
	Unknown
	Unknown
	Unknown
	Unknown

	4
	Escitalopram
	1
	0.5
	4

	5
	Unknown
	Unknown
	Unknown
	Unknown

	6
	Unknown
	Unknown
	Unknown
	132

	7
	Unknown
	Unknown
	Unknown
	144

	8
	Unknown
	Unknown
	Unknown
	Unknown

	9
	Sertraline
	2
	Unknown
	12

	
	Fluvoxamine
	2
	Unknown
	12

	10
	Clomipramine
	1
	1
	2

	
	Fluvoxamine
	2
	1
	2

	11
	Sertraline
	1
	5
	12

	12
	Fluvoxamine
	2
	2
	36

	13
	Sertraline
	1
	12
	48

	14
	Sertraline
	2
	0.5
	5

	15
	Paroxetine
	2.5
	36
	24

	16
	Unknown
	Unknown
	1
	72

	17
	Sertraline
	1
	2
	10

	18
	Paroxetine
	1
	6
	7

	
	Clomipramine
	1
	6
	7

	
	Alprazolam
	2
	6
	7

	19
	Sertraline
	2
	0.5
	4

	20
	Escitalopram
	2
	2
	12

	21
	Clomipramine
	4
	6
	36

	
	Fluvoxamine
	3
	2
	36

	22
	Fluvoxamine
	4
	1
	4



eTable 6. When FWHM=4mm, the brain regions demonstrating positive relationship in the ANOVA
	Seed Region
	Hemisphere
	Cluster size (voxels)
	Brain Region
	MNI coordinates
	Number of voxels
	Peak t-value

	
	
	
	
	x
	y
	z
	
	

	VSi
	L
	17
	Orbitofrontal cortex
	0
	48
	-24
	74
	14.9342

	DC
	R
	19
	medial Superior Frontal Gyrus_R 
	3
	48
	6
	36
	9.8484

	
	L
	22
	Precuneus_L
	-9
	-42
	39
	30
	10.3425

	
	
	
	Supplementary Motor Area _L 
	-6
	21
	54
	23
	11.1345

	DCP
	R
	12
	Thalamus_R
	12
	-9
	15
	24
	10.1771

	
	
	
	Supplementary Motor Area _R
	12
	3
	72
	14
	10.2719

	
	L
	11
	Caudate_R
	18
	-3
	15
	14
	9.4169

	
	
	
	Supplementary Motor Area _R
	9
	3
	75
	17
	9.7814

	DRP
	L
	11
	Supplementary Motor Area _R 
	3
	-3
	72
	14
	11.6567


Note: List of the brain regions showing a significant (p corrected < 0.05 with Alphasim correction ,individual voxel p uncorrected = 0.005) positive relationship with the seed regions among the groups of drug-free, drug-naïve, and healthy controls. The fill color areas are the same results as the manuscript. L, left; R, right; MNI, Montreal Neurological Institute.

eTable 7. When FWHM=4mm, the brain regions demonstrating negative relationship in the ANOVA
	Seed Region
	Hemisphere
	Cluster size(voxels)
	Brain Region
	MNI coordinates
	Number of voxels
	Peak t-value

	
	
	
	
	x
	y
	z
	
	

	VSi
	R
	21
	Superior Frontal Gyrus _R
	33
	12
	66
	58
	12.5424

	VSs
	R
	18
	Postcentral_L 
	-39
	-18
	42
	23
	13.4869

	
	L
	11
	Fusiform
	-21
	-66
	-18
	13
	9.019

	DC
	R
	23
	Postcentral_L
	-54
	0
	33
	24
	11.1887

	
	
	
	Precentral_R
	42
	-12
	51
	27
	10.8099

	
	L
	20
	Supplementary Motor Area _L
	-3
	-9
	57
	29
	16.5701

	DRP
	R
	14
	inferior Occipital Gyrus_R
	33
	-87
	-9
	20
	9.6815

	VRP
	R
	18
	superior Occipital Gyrus_R 
	27
	-84
	36
	19
	9.3179


Note: List of the brain regions showing a significant (p corrected < 0.05 with Alphasim correction ,individual voxel p uncorrected = 0.005) negative relationship with the seed regions among the groups of drug-free, drug-naïve, and healthy controls. The fill color areas are the same results as the manuscript. L, left; R, right; MNI, Montreal Neurological Institute.









eTable 8. When FWHM=4mm, the group-comparison results of post-hoc analyses
	FC
	ROI
	Hemisphere
	Brain Region
	FCS
	F
	DF-HC
	DN-HC
	DF-DN

	
	
	
	
	DF
	DN
	HC
	
	p
	Direction
	p
	Direction
	p
	Direction

	Positive
	VSi
	L
	Orbitofrontal cortex
	0.04±0.11
	0.11±0.11
	0.29±0.22
	15.695
	<0.001
	DF<HC
	<0.001
	DN<HC
	0.332
	NS

	
	DC
	R
	medial Superior Frontal Gyrus_R 
	0.13±0.09
	0.04±0.11
	0.19±0.09
	15.069
	0.176
	NS
	<0.001
	DN<HC
	0.005
	DF>DN

	
	
	L
	Precuneus_L
	-0.03±0.11
	0.08±0.13
	0.15±0.14
	11.28
	<0.001
	DF<HC
	0.125
	NS
	0.015
	DF<DN

	
	
	
	Supplementary Motor Area _L 
	0±0.11
	0.07±0.1
	0.16±0.12
	12.995
	<0.001
	DF<HC
	0.009
	DN<HC
	0.076
	NS

	
	DCP
	R
	Thalamus_R
	0.23±0.1
	0.08±0.1
	0.2±0.14
	12.77
	1
	NS
	0.001
	DN<HC
	<0.001
	DF>DN

	
	
	
	Supplementary Motor Area _R
	0.04±0.09
	0.18±0.13
	0.05±0.1
	12.809
	1
	NS
	<0.001
	DN>HC
	<0.001
	DF<DN

	
	
	L
	Caudate_R
	0.3±0.15
	0.16±0.11
	0.3±0.14
	9.75
	1
	NS
	0.001
	DN<HC
	0.002
	DF>DN

	
	
	
	Supplementary Motor Area _R
	0±0.08
	0.15±0.14
	0.02±0.12
	12.21
	1
	NS
	<0.001
	DN>HC
	<0.001
	DF<DN

	
	DRP
	L
	Supplementary Motor Area _R 
	-0.03±0.13
	0.14±0.15
	0.02±0.09
	11.847
	0.702
	NS
	0.003
	DN>HC
	<0.001
	DF<DN

	Negative
	VSi
	R
	Frontal_Sup_R
	0±0.09
	-0.14±0.08
	-0.05±0.09
	17.263
	0.235
	DF<HC
	<0.001
	DN>HC
	<0.001
	DF<DN

	
	VSs
	R
	Postcentral_L
	-0.12±0.08
	0.02±0.13
	-0.09±0.1
	13.584
	0.626
	NS
	0.001
	DN<HC
	<0.001
	DF>DN

	
	
	L
	Fusiform_L
	-0.09±0.08
	0.01±0.1
	-0.12±0.11
	12.317
	1
	NS
	<0.001
	DN<HC
	0.002
	DF>DN

	
	DC
	R
	Occipital_Sup_R
	-0.15±0.12
	-0.01±0.1
	-0.08±0.11
	10.744
	0.132
	NS
	0.037
	DN<HC
	<0.001
	DF>DN

	
	
	
	Postcentral_L
	-0.16±0.12
	0±0.1
	-0.06±0.13
	11.613
	0.014
	DF>HC
	0.208
	NS
	<0.001
	DF>DN

	
	
	
	Precentral_R
	-0.12±0.09
	0.01±0.13
	-0.11±0.09
	12.079
	1
	NS
	<0.001
	DN<HC
	<0.001
	DF>DN

	
	
	L
	Supplementary Motor Area _L
	-0.02±0.07
	-0.02±0.1
	-0.16±0.11
	16.089
	<0.001
	DF<HC
	<0.001
	DN<HC
	1
	NS


Note: Bonferroni correction (p<0.05, 3 comparisons) was performed for the post-hoc analyses. The fill color areas are the same results as the manuscript. ROI, regions of interest; VSi, inferior ventral striatum; VSs, superior ventral striatum; DC, dorsal caudate; DCP, dorsal caudal putamen; DRP, dorsal rostral putamen; VRP, ventral rostral putamen. DF, drug-free, DN, drug-naïve, HC, healthy controls. L, left; R, right.
 eTable 9 Functional connectivity in the OCD group vs HC group
	FC
	Seed Region
	Hemisphere
	Cluster size
(voxels)
	Brain Region
	MNI coordinates
	Number of voxels
	Peak t-value
	Direction

	
	
	
	
	
	x
	y
	z
	
	
	

	Positive
	VSi
	L
	44
	Orbitofrontal Cortex_L
	-3
	51
	-24
	93
	-9.0201
	OCD<HC

	
	DC
	L
	42
	Middle Temporal Gyrus_L
	-54
	-3
	-15
	61
	-4.7743
	OCD<HC

	Negative
	DC
	L
	56
	Supplementary Motor Area _L
	-3
	-12
	57
	78
	5.0192
	OCD<HC*


Note: VSi, inferior ventral striatum; DC, dorsal caudate.* This is the result of absolute value subtraction for two negative FCs. L, left; R, right.
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eFigure 1. Left striatal seeds to whole brain connectivity analysis in healthy controls (p<0.05 FDR corrected). Note: VSi, inferior ventral striatum; VSs, superior ventral striatum; DC, dorsal caudate; DCP, dorsal caudal putamen; DRP, dorsal rostral putamen; VRP, ventral rostral putamen.
[image: C:\Users\john\Desktop\psychological medicine\修改\终稿\supplement-figure\NEW-COV-ostfigure - 2-HC-L.tif]

eFigure 2. Right striatal seeds to whole brain connectivity analysis in drug-naïve group (p<0.05 FDR corrected). Note: VSi, inferior ventral striatum; VSs, superior ventral striatum; DC, dorsal caudate; DCP, dorsal caudal putamen; DRP, dorsal rostral putamen; VRP, ventral rostral putamen.
[image: ]

eFigure 3. Left striatal seeds to whole brain connectivity analysis in drug-naïve group (p<0.05 FDR corrected). Note: VSi, inferior ventral striatum; VSs, superior ventral striatum; DC, dorsal caudate; DCP, dorsal caudal putamen; DRP, dorsal rostral putamen; VRP, ventral rostral putamen.
[image: ]


eFigure 4. Right striatal seeds to whole brain connectivity analysis in drug-free group (p<0.05 FDR corrected). Note: VSi, inferior ventral striatum; VSs, superior ventral striatum; DC, dorsal caudate; DCP, dorsal caudal putamen; DRP, dorsal rostral putamen; VRP, ventral rostral putamen.
[image: ]


eFigure 5. Left striatal seeds to whole brain connectivity analysis in drug-free group (p<0.05 FDR corrected). Note: VSi, inferior ventral striatum; VSs, superior ventral striatum; DC, dorsal caudate; DCP, dorsal caudal putamen; DRP, dorsal rostral putamen; VRP, ventral rostral putamen.
[image: ]
image4.tif




image5.tif




image1.tiff
70 0 -7
Left Hemisphere I Tvalue

DC





image2.tif




image3.tif




