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[bookmark: _Toc32626][bookmark: _GoBack]1. Inclusion and Exclusion Criteria 
[bookmark: OLE_LINK8]The REST-meta-MDD dataset were collected from 22 sites, with specific sample sizes for each site detailed in Supplementary Table 1 [1]. Exclusion criteria were as follows: 1) Subjects from Sites 4 and 25 were excluded due to overlap between Sites 4 and 14, and because the sample from Site 25 primarily consisted of elderly patients with depression (mostly over 50 years old) and individuals in remission; 2) Individuals in remission, defined by 17-item Hamilton Depression Rating Scale (HAMD-17) score of ≤7, were excluded; 3) Subjects without a score on Item 3 of the HAMD-17 were excluded; 4) Subjects lacking complete region of interest (ROI) signals based on the Dosenbach atlas were excluded. 5) Subjects were excluded if they had poor-quality MRI data (visual inspection quality control score <4), incomplete imaging data or excessive head motion (mean Jenkinson framewise displacement [FD] >0.2 mm). The final sample included 473 MDD patients and 943 healthy controls.  
The inclusion criteria for the TMS treatment dataset were as follows:1) Aged between 18 and 60 years; 2) Diagnosed with MDD by psychiatrists based on Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition) (DSM-5), and this diagnosis was confirmed through a Mini International Neuropsychiatric Interview (MINI); 3) HAMD-17 score of 12 or higher. 4) maintaining a stable pharmacological regimen for at least two weeks prior to treatment initiation.
Exclusion criteria were as follows: 1) Metal implants are placed above the chest, particularly in the intracranial or cardiac regions; 2) Presence of serious medical conditions, including neurological disorders, brain diseases, traumatic brain injury or surgery, epilepsy, or severe physical conditions such as malignant tumors, acute heart failure, multi-organ failure, and infectious diseases; 3) Presence of psychotic symptoms; 4) History of receiving repetitive transcranial magnetic stimulation or electroconvulsive therapy within the last 6 months; 5) History of drug or alcohol abuse within the past year; 6) Inability to communicate, understand, or follow instructions normally, or inability to cooperate with treatment and evaluation; 7) Currently participating in other clinical trials involving drug or physical treatments. 8) Young Mania Rating Scale (YMRS) score greater than 8. Additionally, during the TMS treatment period, medication adjustments were discouraged unless clinically indispensable.

2. [bookmark: _Toc5287]MRI acquisition and fMRI preprocessing
MRI acquisition
The details of the fMRI data acquisition parameters and sample sizes for each study site in REST-meta-MDD dataset are listed in Supplementary Table 1. 
For TMS treatment dataset MRI data were acquired using a Siemens 3.0T MRI scanner at Tianjin Anding Hospital. Resting-state fMRI was collected using a GE-EPI sequence with the following parameters: TR = 800 ms, TE = 30 ms, FOV = 208 × 208 mm², matrix size = 104 × 104, flip angle = 56°, slice thickness = 2 mm, number of slices = 72, voxel size = 2 × 2 × 2 mm³, and number of time points = 450. T1-weighted structural images were acquired using a MP-RAGE sequence with the following parameters: TR = 2000 ms, TE = 2.32 ms, FOV = 230 × 230 mm², matrix size = 256 × 256, flip angle = 8°, slice thickness = 0.90 mm, number of slices = 208, and voxel size = 0.9 × 0.9 × 0.9 mm³. 
fMRI preprocessing
Resting-state fMRI data were preprocessed using DPARSF software (http://rfmri.org/DPARSF), following the standard preprocessing pipeline recommended by the software [2]. The first 10 volumes of each participant's fMRI scan were discarded, and slice timing correction was applied. Realignment was performed to correct for head movement. T1-weighted structural images were co-registered with functional images, followed by segmentation and normalization using the DARTEL method. Nuisance covariates, including white matter (WM) and cerebrospinal fluid (CSF) signals, global signal, head motion, and polynomial trends, were regressed out. Head motion was corrected using Friston’ s 24-parameter model. Finally, the datasets were band-pass filtered within the frequency range of 0.01 to 0.1 Hz.

[bookmark: _Toc9421]3. TMS Treatment 
Participants with MDD who met the screening criteria received 10 consecutive days of intermittent theta burst stimulation (iTBS) treatment. If subjects were unable to complete the 10 consecutive days due to illness or other special circumstances (as long as no more than four consecutive days were missed), the treatment period was extended to ensure completion of all 10 sessions. 
The stimulation target was the left dorsolateral prefrontal cortex (DLPFC), defined by combining four spherical regions (20 mm radius) centered at the following Montreal Neurological Institute (MNI) coordinates: 5-cm method (x, y, z = -41, 16, 54), Beam F3 group average (x, y, z = -37, 26, 49), Left Brodmann area 9 (x, y, z = -36, 39, 43), and Left Brodmann area 46 (x, y, z = -44, 40, 29). Subjects were randomly assigned to receive stimulation targeting either the 5-cm method coordinates (x, y, z = -41, 16, 54) or a functional connectivity–guided target in the DLPFC, defined as the voxel within the left DLPFC showing the strongest negative functional connectivity with the pregenual anterior cingulate cortex (pgACC; MNI coordinates: x = −10, y = 42, z = 6).
The TMS Navigator system was used during treatment for real-time tracking of the stimulation target and coil position. The MagPro X100 TMS device (MagVenture) was used with the following parameters: 70%–100% of the resting motor threshold (RMT). Some patients could not tolerate an initial intensity of 100% RMT, so stimulation began at 70%–100% RMT and was gradually increased to 100% RMT when tolerated. Other parameters included a 50 Hz intraburst frequency, a 5 Hz interburst frequency, 2 seconds of stimulation, and 8-second rest intervals. Each session involved 3,000 pulses (lasting 16 minutes and 12 seconds), with two sessions per day separated by a 50-minute interval, conducted over 10 consecutive days for a total of 20 sessions.
[bookmark: _Toc15478]Supplementary Table 1. fMRI data acquisition parameters and sample sizes for each study site in REST-meta-MDD dataset
	[bookmark: _Hlk88405704][bookmark: _Hlk88405295]Cohort number
	Sample size total (HC/MDD)
	Scanner
	Receive (coil)
	TR (ms)
	TE (ms)
	Flip Angle (°)
	Thickness/gap
	Slice number
	Time points
	Voxel size
	FOV

	1
	147 (73/74)
	Siemens Tim Trio 3T
	32 channel
	2000
	30
	90
	4.0mm/0.8mm
	30
	210
	3.28 × 3.28 × 4.80
	210
×
210

	2
	47 (21/26)
	Philips Achieva 3T
	8 channel
	2000
	30
	90
	4.0mm/0 mm
	37
	200
	1.67 × 1.67 × 4.00
	240
× 
240

	3
	58 (34/0)
	Siemens Magnetom Symphony scanner 1.5 T
	16 channel
	2000
	40
	90
	5.0mm/1.25mm
	26
	150
	3.75 × 3.75 × 6.25
	240 
× 
240

	5
	20 (11/0)
	GE Signa 3T
	32 channel
	3000
	30
	90
	5.0mm/0mm
	22
	100
	3.75 × 3.75 × 5.00
	240 
× 
240

	6
	27 (14/13)
	Siemens Tim Trio 3T
	32 channel
	2000
	30
	70
	4mm/0mm
	33
	180
	3.59 × 3.59 × 4.00
	230 
× 
230

	7
	83 (45/38)
	GE discovery MR750
	8 channel
	2000
	30
	90
	3.2mm/0mm
	37
	184
	2.29 × 2.29 × 3.20
	220 
× 
220

	8
	129 (70/59)
	GE Signa 3T
	8 channel
	2000
	30
	90
	3.0mm/0mm
	35
	200
	3.75 × 3.75 × 3.00
	240 
× 
240

	9
	98 (49/0)
	GE Discovery MR750 3.0T
	8 channel
	2000
	25
	90
	3.0mm/1.0 mm
	35
	200
	3.75 × 3.75 × 4.00
	240 
× 
240

	10
	41 (11/0)
	Siemens Tim Trio 3T
	32 channel
	2000
	30
	90
	3.0mm/1.52mm
	32
	212
	3.75 × 3.75 × 4.52
	240 
× 
240

	11
	55 (28/27)
	GE Signa 3T
	8 channel
	2000
	30
	90
	5mm
	33
	200
	3.75 × 3.75 × 5.00
	240 
× 
240

	12
	34 (6/28)
	GE Signa 3T
	8 channel
	2000
	30
	90
	5mm
	33
	240
	3.75 × 3.75 × 4.00
	240 
× 
240

	13
	38 (17/0)
	GE Excite 1.5T
	16 channel
	2500
	35
	90
	4mm/0mm
	36
	150
	4.00 × 4.00 × 4.00
	256 
× 
256

	14
	95 (32/63)
	Siemens Tim Trio 3T
	32 channel
	2500
	25
	90
	3.5mm/0mm
	39
	200
	3.75 × 3.75 × 3.50
	240 
× 
240

	15
	85 (41/0)
	Siemens Verio 3.0T MRI
	12 channel
	2000
	25
	90
	4mm/0mm
	36
	240
	3.75 × 3.75 × 4.00
	240 
× 
240

	16
	59 (29/0)
	GE Signa 3T
	8 channel
	2000
	30
	90
	5mm/0mm
	30
	200
	3.75 × 3.75 × 5.00
	240 
× 
240

	17
	91 (44/0)
	GE Signa 3T
	8 channel
	2000
	40
	90
	4.0mm/0mm
	33
	240
	3.75 × 3.75 × 4.00
	240 
× 
240

	18
	27 (15/12)
	Philips Achieva 3.0 T scanner
	8 channel
	2000
	35
	90
	5.0mm/1.0 mm
	24
	200
	1.67 × 1.67 × 6.00
	240 
× 
240

	20
	491 (235/0)
	Siemens Tim Trio 3T
	12 channel
	2000
	30
	90
	3.0mm/1.0mm
	32
	242
	3.44 × 3.44 × 4.00
	220 
× 
220

	21
	128 (66/62)
	Siemens Tim Trio 3T
	32 channel
	2000
	30
	90
	3.5mm/0.7mm
	33
	240
	3.12 × 3.12 × 4.20
	200 
× 
200

	22
	45 (20/25)
	Philips Gyroscan Achieva 3.0T
	32 channel
	2000
	30
	90
	4.0mm/0mm
	36
	250
	1.67 × 1.67 × 4.00
	240 
× 
240

	23
	58 (30/28)
	Philips Achieva 3.0T TX
	8 channal
	2000
	30
	90
	4.0mm/0mm
	38
	240
	3.75 × 3.75 × 4.00
	240 
× 
240

	24
	12 (6/0)
	GE Signa 1.5T
	8 channel
	2000
	40
	90
	5mm/1mm
	24
	160
	3.75 × 3.75 × 6.00
	240 
× 
240


[bookmark: OLE_LINK10]Abbreviations: fMRI, functional magnetic resonance imaging; FOV, field of vision; TE, time of echo; TR, time of repetition; HC, healthy controls; MDD, major depressive disorder.
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[bookmark: _Toc14044]Supplementary Table 2. Demographic and clinical characteristics of all MDD patients in the REST-meta-MDD dataset and TMS dataset
	Characteristic
	Patients 

	Age, median (IQR)
	30.0 (24.0, 40.0) (N=473)

	Sex (F/M)
	302/171 (N=473)

	Education, median (IQR)
	12.0 (9.00, 15.0) (N=461)

	Total HAMD, mean (Std)
	21.0 (17.0, 24.0) (N=473)


Abbreviations: HAMD, Hamilton Depression Rating Scale; Std, Standard deviation; IQR, Interquartile range; F, female; M, male.
[bookmark: _Toc30329]Supplementary Table 3. Demographic and clinical characteristics of MDD patients in TMS dataset
	Characteristic
	Patients (N=28)

	Age, median (IQR)
	31.5 (25.3, 41.7)

	Sex (F/M)
	18/10

	Education, median (IQR)
	16.0 (15.0, 16.0)

	Total HAMD, mean (Std)
	20.9 (4.83)

	Total HAMA, mean (Std)
	21.3 (6.98)

	SSI, mean (Std)
	4.29 (2.85)


Abbreviations: HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Scale; SSI, Scale for Suicidal Ideation; Std, Standard deviation; IQR, Interquartile range; F, female; M, male.



















[bookmark: _Toc4707]Supplementary Table 4. Comparison of demographic and clinical differences between response and nonresponse groups
	
	Response(n=10)
	Nonresponse(n=14)
	c2/Z/T
	P value

	Age, mean (Std)
	35.3 (12.9)
	31.4 (9.81)
	0.83 a
	0.418

	Sex(F/M)
	6/4
	11/3
	0.97 c
	0.324

	Education, median (IQR)
	16.0 (15.3, 16.0)
	16.0 (15.3, 16.0)
	-0.03 b
	0.973

	Item 3 of HAMD, median (IQR)
	3.00 (1.00 3.00)
	2.50 (1.00 4.00)
	-0.49 b
	0.623

	Total HAMD, mean (Std)
	22.7 (4.11)
	20.8 (5.28)
	0.96 a
	0.349

	Total HAMA, mean (Std)
	23.9 (7.36)
	20.7 (7.10)
	1.07 a
	0.297

	SSI5, mean (Std)
	3.80 (3.16)
	5.14 (2.77)
	-1.11 a
	0.281


Abbreviations: HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Scale; SSI, Scale for Suicidal Ideation; Std, Standard deviation; a, The t-value obtained from the independent samples t-test. b, The z-value obtained from the Mann-Whitney U test. c, The chi-square value obtained from the chi-square test.




[bookmark: _Toc14549]Supplementary Table 5. Comparison of mean deviations in suicidal and non-suicidal group 
	
	Mean Value of Z Score (suicide)
	Mean Value of Z Score (non-suicide)
	Std of Z Score (suicide)
	Std of Z Score (non-suicide)
	T Value
	P Value 

	mean_deviations in module 1
	0.097 
	-0.019 
	0.328 
	0.336 
	3.02
	0.003* 

	mean_deviations in module 2
	-0.013 
	-0.131 
	0.431 
	0.422 
	2.65
	0.008* 

	mean_deviations in module 3
	0.064 
	0.132 
	0.378 
	0.397 
	-1.39
	0.091 

	mean_deviations in module 4
	-0.080 
	0.028 
	0.288 
	0.293 
	-3.42
	< 0.001*


Abbreviations: Std, standard deviation; “*” indicates significance.



















[bookmark: _Toc30621][bookmark: OLE_LINK1]Supplementary Table 6. Regions of four modules in SRDN
	Module
	Regions
	X
	Y
	Z
	SRDN scores 

	Module 1
	ventaPFC
	42
	48
	-3
	0.436 

	
	ventaPFC
	-43
	47
	2
	0.422 

	
	vlPFC
	39
	42
	16
	0.519 

	
	vmPFC
	8
	42
	-5
	0.420 

	
	ACC
	9
	39
	20
	0.472 

	
	dlPFC
	46
	28
	31
	0.450 

	
	vFC
	51
	23
	8
	0.436 

	
	dACC
	9
	20
	34
	0.458 

	
	antinsula
	-36
	18
	2
	0.489 

	
	basalganglia
	-6
	17
	34
	0.478 

	
	mFC
	0
	15
	45
	0.427 

	
	vFC
	-48
	6
	1
	0.479 

	
	SMA
	0
	-1
	52
	0.418 

	
	thalamus
	-12
	-12
	6
	0.402 

	
	thalamus
	11
	-12
	6
	0.465 

	
	postcingulate
	1
	-26
	31
	0.411 

	
	precuneus
	-3
	-38
	45
	0.535 

	
	IPL
	-48
	-47
	49
	0.425 

	
	IPL
	-53
	-50
	39
	0.414 

	
	precuneus
	5
	-50
	33
	0.435 

	
	precuneus
	-6
	-56
	29
	0.436 

	
	precuneus
	11
	-68
	42
	0.449 

	
	occipital
	-9
	-72
	41
	0.458 

	
	occipital
	45
	-72
	29
	0.453 

	
	occipital
	-2
	-75
	32
	0.424 

	Module 2
	vFC
	43
	1
	12
	0.428 

	
	basalganglia
	11
	-24
	2
	0.489 

	
	parietal
	-55
	-44
	30
	0.417 

	
	angulargyrus
	51
	-59
	34
	0.483 

	
	angulargyrus
	-48
	-63
	35
	0.443 

	
	occipital
	-16
	-76
	33
	0.418 

	Module 3
	supfrontal
	23
	33
	47
	0.453 

	
	ACC
	-1
	28
	40
	0.439 

	
	vPFC
	-52
	28
	17
	0.404 

	
	antinsula
	38
	21
	-1
	0.514 

	
	frontal
	58
	11
	14
	0.508 

	
	dFC
	44
	8
	34
	0.432 

	
	vFC
	-55
	7
	23
	0.409 

	
	midinsula
	-42
	-3
	11
	0.442 

	
	parietal
	58
	-41
	20
	0.458 

	
	IPL
	44
	-52
	47
	0.449 

	
	IPS
	-32
	-58
	46
	0.427 

	
	IPS
	-36
	-69
	40
	0.434 

	Module 4
	dlPFC
	-44
	27
	33
	0.417 

	
	midinsula
	37
	-2
	-3
	0.449 

	
	midinsula
	32
	-12
	2
	0.439 

	
	temporal
	59
	-13
	8
	0.413 

	
	parietal
	-55
	-22
	38
	0.443 

	
	precentralgyrus
	-54
	-22
	22
	0.467 

	
	temporal
	-54
	-22
	9
	0.435 

	
	postinsula
	42
	-24
	17
	0.425 

	
	temporal
	-41
	-37
	16
	0.403 

	
	fusiform
	28
	-37
	-15
	0.442 

	
	precuneus
	8
	-40
	50
	0.548 

	
	IPL
	-41
	-40
	42
	0.407 

	
	occipital
	-28
	-42
	-11
	0.411 

	
	postparietal
	-35
	-46
	48
	0.414 

	
	postcingulate
	10
	-55
	17
	0.400 

	
	occipital
	-44
	-63
	-7
	0.440 

	
	occipital
	-42
	-76
	26
	0.436 



[bookmark: OLE_LINK2]Abbreviations: vent aPFC, ventral anterior prefrontal cortex; vlPFC, ventrolateral prefrontal cortex; vmPFC, ventromedial prefrontal corte; ACC, anterior cingulate cortex; dlPFC, dorsolateral prefrontal cortex; vFC, ventral frontal cortex; dACC, dorsal anterior cingulate cortex; mFC, medial frontal cortex; SMA, supplementary motor area; IPL, inferior parietal lobule; vPFC, ventral prefrontal cortex; IPS, intraparietal sulcus.












[bookmark: _Toc728]Supplementary Table 7. Comparison of pre- and post-treatment in suicidal group undergoing TMS.
	
	Mean Value of Z Score (Pre)
	Mean Value of Z Score (Post)
	Std of Z Score (Pre)
	Std of Z Score (Post)
	Z/T Value
	P Value 

	mean_deviations in module1
	0.113
	-0.037
	0.288
	0.310
	2.23 a
	0.026*

	mean_deviations in module2
	0.043
	-0.028
	0.436
	0.366
	0.66 b
	0.513

	mean_deviations in module3
	-0.016
	-0.124
	0.396
	0.284
	1.34 a
	0.179

	mean_deviations in module4
	-0.141
	-0.080
	0.233
	0.259
	-0.97 a
	0.331


Abbreviations: Std, standard deviation; “*” indicates significance; a, z value; b, t value.









[bookmark: _Toc12445]Supplementary Table 8. Comparison of pre- and post-treatment in response group undergoing TMS
	
	Mean Value of Z Score (pre)
	Mean Value of Z Score (post)
	Std of Z Score (pre)
	Std of Z Score (post)
	Z/T Value
	P Value 

	mean_deviations in module1
	0.162 
	-0.085 
	0.233 
	0.312 
	2.29 a
	0.020* 

	mean_deviations in module2
	-0.110 
	-0.026 
	0.485 
	0.430 
	-0.49 b
	0.635 

	mean_deviations in module3
	-0.030 
	-0.136 
	0.383 
	0.309 
	1.00 b
	0.342 

	mean_deviations in module4
	-0.129 
	-0.034 
	0.255 
	0.183 
	0.76 a
	0.492 


Abbreviations: Std, standard deviation; “*” indicates significance; a, z value; b, t value.










[bookmark: _Toc1634]Supplementary Table 9. Comparison of pre- and post-treatment in non-response group
	
	Mean Value of Z Score (response)
	Mean Value of Z Score (non-response)
	Std of Z Score (response)
	Std of Z Score (non-response)
	Z/T Value
	P Value 

	mean_deviations in module 1
	0.078 
	-0.004 
	0.325 
	0.315 
	0.91 b
	0.382 

	mean_deviations in module 2
	0.153 
	-0.029 
	0.378 
	0.329 
	1.22 a
	0.223 

	mean_deviations in module 3
	-0.006 
	-0.115 
	0.420 
	0.277 
	1.03 b 
	0.321 

	mean_deviations in module 4
	-0.150 
	-0.112 
	0.226 
	0.305 
	-0.37 b
	0.714 


[bookmark: OLE_LINK3]Abbreviations: Std, standard deviation; “*” indicates significance; a , z value; b , t value.
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