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Method S1. Measures
(1) [bookmark: _Hlk150276142]Questionnaire of internet addiction tendency among undergraduates (IUS)
[bookmark: _Hlk150276819]The level of IA was measured using the Questionnaire of internet addiction tendency among undergraduates (IUS) (Chen, 2003) for participants in the test sample. Participants rate 47 items (e.g., “Because I spend a lot of time on the internet for entertainment, I have missed some important study/job opportunities for me.”) on a five-point scale (1=strongly disagree, 5= totally agree). Higher scores suggest severe IA. In this study, the Cronbach’s α for the IUS was 0.88.
(2) [bookmark: _Hlk134662483]Internet Addiction Test (IAT)
[bookmark: _Hlk150276799][bookmark: OLE_LINK8]The Internet Addiction Test (IAT) has been validated for estimation of IA (Young, 2009). This test includes 20 questions, and the response to each question is rated on a Likert scale as (1=never, 5=always). According to the total score, IA is classified as mild (20–49 points), moderate (50–79 points), and severe (≥80 points). In the present study, the Cronbach’s α for the IAT was 0.91. 
(3) Spielberger State-TA Inventory
TA was measured using the Spielberger State-TA Inventory (S-TAI) questionnaire (Spielberger, 1983). The scale contains 40 questions, and responses to 20 questions in each subtest are given according to a 4-point Likert scale. The last 20 items were used in this study to evaluate TA among the participants. Higher total scores indicate a higher level of anxiety (Millimet & Gardner, 1972). In the present study, the Cronbach’s α for the S-TAI was 0.87.
(4) [bookmark: OLE_LINK20][bookmark: _Hlk132364994]Adolescent Self-rating Life Events Check-list
[bookmark: OLE_LINK29][bookmark: OLE_LINK22]The Adolescent Self-Rating Life Events Check-List (ASLEC) was developed and published in 1997 (Liu et al., 1997). This scale is used to evaluate the occurrence and impact of life events in adolescents and includes 27 items related to interpersonal relationships, learning pressure, punishment, loss, health adaptation, and other factors. Participants were asked to answer whether they or their families had experienced any of a series of events in the previous 12 months. In the present study, the Cronbach’s α for the ASLEC was 0.95.
Method S2. Comparison of the Internet Addiction Test and the Questionnaire of internet Addiction Tendency among the undergraduates
Internet addiction severity of participants in the validation sample come from a different scale (Internet Addiction Test, IAT) compared to the test sample (Questionnaire of internet Addiction Tendency among the undergraduates, IUS). We compared the items in these 2 scales to demonstrate their exchange ability. There are several differences between the 2 scales, for example, IUS examines the severity of Internet addiction from two levels of "type-addiction tendency".
The first level consists of three types of addiction: Internet relationship, Internet entertainment and information collection. And the second level consists of three dimensions: cognitive dependence, emotional dependence and behavioral dependence. IAT examined the degree of Internet addiction from three dimensions: withdrawal and social problems, time Management and performance, and reality substitute. Nonetheless, the most items in these two scales measure similar domain of Internet addiction, including Internet social dependence, Internet social cognition, Problematic use tendency, Dependent use tendency, Uncontrolled use tendency.
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Method S3. Neuroimaging Data Acquisition & Preprocessing
[bookmark: _Hlk150338548][bookmark: _Hlk131339786]All participants completed 8 minutes of resting-state fMRI scanning on a 3T Trio scanner at the Southwest University Brain Imaging Center (Siemens Medical Systems, Erlangen, Germany). A total of 242 volumes were acquired using a gradient echo planar imaging sequence: repetition time = 2500; echo time = 30 ; flip angle = 80 ̊; slices = 176; field of view = 216 × 216; thickness = 1.0; slice gap = 0.33 ;; and voxel size = 3 × 3 × 3. All subjects were instructed to relax, remain awake with eyes closed, and not to think of anything in particular during resting-state scanning.
[bookmark: OLE_LINK16]All fMRI data were preprocessed using SPM (http://www.fil.ion.ucl.ac.uk/spm) and the Data Processing Assistant for Resting State fMRI (DPARSF)(Yan & Zang, 2010). The first 10 volumes were discarded. The remaining 232 volumes were preprocessed by slice-timing, motion-correction, and normalization to the standard MNI template with a resample voxel size of 3×3×3 . All fMRI time-series underwent spatial smoothing (8 mm Full Width Half Maximum FWHM), band-pass temporal filtering (0.01–0.1 Hz). Then, all nuisance variables were regressed, including global mean signal, white matter, cerebrospinal fluid, and 24 motion parameters for head movement (Friston et al., 1996), to exclude the potential impact of physiological artifacts. We carefully performed the following procedures to ensure data quality: 1) subjects with poor structural scans, or functional MRI data, making successful preprocessing, that is, normalization to Montreal Neurological Institute (MNI) space, difficult or impossible, or without complete demographic information, were excluded; and 2) for head movement, subjects were excluded with >10% displaced frames in a scrubbing procedure, or maximal motion between volumes in each direction >3 mm, and rotation about each axis > 3°








Method S4. Calculating of the within-network connectivity of the default mode network
After preprocessing of resting-state MRI data, the power 264 template was adopted to extract the time course of each ROI(Power et al., 2011). The well-defined DMN which contains 58 nodes were chosen to enter into the follow-up mediation analysis. The within-network connectivity of the DMN was calculated as follows:

[bookmark: OLE_LINK63]The within-network connectivity of the DMN was calculated as the average connectivity across all the links of the specific network normalized by the square of the number of nodes (ROIs).  represent the  connectivity matrix; is the number of nodes of the within-network connectivity of the DMN;  notes the Power ROIs. Higher level of within-network connectivity indicated stronger interaction within the particular network.
















[bookmark: OLE_LINK76]Method S5. External validation in the Validation sample
[bookmark: OLE_LINK85][bookmark: OLE_LINK31][bookmark: OLE_LINK87][bookmark: OLE_LINK75][bookmark: OLE_LINK86][bookmark: _Hlk150912009]We performed external validation of the neuromarkers of TA identified in the test sample (Figure 1c) by testing whether the neuromarkers could predict TA significantly in an independent validation sample (Shen et al., 2017). In the validation sample, we first summed the strengths of the related edges identified by the CPM process in the test sample to calculate TA network strengths for each participant. We then imputed the strengths into regression models to generate predicted TA scores. The parameters of the regression models (i.e., slopes and intercepts) used to generate predicted TA scores in the validation sample were derived from the regression models used to generate predicted TA scores for the test sample. Lastly, the association of the predicted and observed TA scores was analyzed. Significant correlation between the observed TA scores in the validation sample and the predicted TA scores generated from the regression model using parameters from the test sample would provide strong evidence of the generalizability of the findings. Similarly, we analyzed the correlation of the observed IA with the predicted TA in the validation sample to estimate the validity of these predictions.














Figure S1. The results of CPM at different threshold values 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The x-axis represents the threshold values in the edges selection step and the y-axis represents the correlation coefficient between predict value and actual value (see Figure S1).

















Table S1. The functional connectivity in the TA network
	Node1
	Node name1
	Network1
	Node2
	Node name 2
	Network2

	6
	PhG_L
	Uncertain
	13
	PC_L
	SMH

	6
	PhG_L
	Uncertain
	19
	PoCG_R
	SMH

	6
	PhG_L
	Uncertain
	25
	PoCG_R
	SMH

	6
	PhG_L
	Uncertain
	26
	PoCG_R
	SMH

	6
	PhG_L
	Uncertain
	30
	PoCG_L
	SMH

	6
	PhG_L
	Uncertain
	32
	PoCG_R
	SMH

	6
	PhG_L
	Uncertain
	39
	PaCG_R
	SMH

	22
	PC_R
	SMH
	40
	MFG_R
	SMH

	6
	PhG_L
	Uncertain
	52
	Putamen_R
	CON

	88
	PC_L
	DMN
	93
	PC_R
	DMN

	92
	PCG_R
	DMN
	93
	PC_R
	DMN

	93
	PC_R
	DMN
	97
	SFG_R
	DMN

	93
	PC_R
	DMN
	101
	SFG_R
	DMN

	90
	PC_L
	DMN
	109
	ORBsupmed_L
	DMN

	93
	PC_R
	DMN
	116
	MTG_R
	DMN

	102
	SFGmed_R
	DMN
	136
	PC_R
	MEM

	50
	SFG_L
	CON
	143
	Lingual_R
	Visual

	94
	MCG_L
	DMN
	145
	CAL_R
	Visual

	94
	MCG_L
	DMN
	151
	Lingual_L
	Visual

	94
	MCG_L
	DMN
	155
	SOG_L
	Visual

	88
	PC_L
	DMN
	156
	SOG_R
	Visual

	92
	PCG_R
	DMN
	156
	SOG_R
	Visual

	94
	MCG_L
	DMN
	156
	SOG_R
	Visual

	86
	ANG_L
	DMN
	159
	Cuneus_R
	Visual

	88
	PC_L
	DMN
	159
	Cuneus_R
	Visual

	89
	PC_R
	DMN
	159
	Cuneus_R
	Visual

	91
	PC_L
	DMN
	159
	Cuneus_R
	Visual

	92
	PCG_R
	DMN
	159
	Cuneus_R
	Visual

	94
	MCG_L
	DMN
	159
	Cuneus_R
	Visual

	95
	PC_R
	DMN
	159
	Cuneus_R
	Visual

	96
	ANG_R
	DMN
	159
	Cuneus_R
	Visual

	97
	SFG_R
	DMN
	159
	Cuneus_R
	Visual

	94
	MCG_L
	DMN
	163
	Cuneus_R
	Visual

	88
	PC_L
	DMN
	166
	Cuneus_L
	Visual

	95
	PC_R
	DMN
	166
	Cuneus_L
	Visual

	94
	MCG_L
	DMN
	167
	Cuneus_L
	Visual

	194
	ANG_R
	FPN
	199
	ANG_R
	FPN

	6
	PhG_L
	Uncertain
	203
	MCG_R
	SAN

	102
	SFGmed_R
	DMN
	203
	MCG_R
	SAN

	6
	PhG_L
	Uncertain
	229
	Putamen_R
	SUB

	170
	CAL_R
	Visual
	237
	STG_L
	VAN

	220
	MFG_L
	SAN
	237
	STG_L
	VAN

	6
	PhG_L
	Uncertain
	251
	PC_R
	DAN

	6
	PhG_L
	Uncertain
	258
	SPL
	DAN

	59
	MCG_L
	CON
	212
	ACC
	SAN

	212
	ACC
	SAN
	215
	ACG_L
	SAN

	74
	MTG_L
	DMN
	264
	MFG_R
	DAN
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Domain  IUS  IAT  

Internet social dependence  item7 - When I'm in a bad mood, confiding in an online friend makes me feel  better  item4 - Do you often make new friends online?  

item4 - After offline, I often involuntarily recall things related to net friends.   

item8 - I intend to do something, but find myself involuntarily    open the window to chat with an online friend.   

item13 - Chatting online makes me excited.   

Internet social cognition  item18 - I would rather tell my big secret to online friends than close  friends.  item3 - Would you rather go online than spend time with close friends?  

item16 - My friends know me better than my online friends.  item19 - Would you rather surf the Internet than hang out with other people?  

item9 - My friends like me more than my  online friends.   

item3 - I prefer to tell my troubles to friends around me rather than net friends.   

Problematic use tendency  item22 - Because I spend a lot of time on the Internet for entertainment,    I have missed some important study/job opportunities for me.  item2 - Do you neglect your tasks because you are online?  

item27 - Sometimes I procrastinate on study/work tasks that    I have to complete in order to have fun online.  item6 - Do you have trouble studying because you spend too much time online?  

item32 - Internet entertainment did not affect my sleep time.  item8 - Do you spend too much time online affecting your daily life?  

item31 - I have missed meals more than once because of online entertainment.  item14 - Do you surf the Internet until late at night?  

item29 - My sleep schedule has been changed for  Internet entertainment.  item7 - Do you check your Email or read your messages online despite the problems you need to solve?  

Dependent use tendency  item28 - When I'm not happy, online entertainment can make me feel better.  item10 - Will you ease the  troubles in your life because of the Internet?  

item20 - I need more time to surf the Internet for entertainment.  item11 - Do you crave the next time you use the Internet?  

item23 - Now I need more time than before in order to enjoy myself on the  Internet.  item1 - Do you feel like you're spending more time online than you expected?  

item24 - When I entertain myself online, I feel upset if I have to stop for some reason.  item13 - Do you lose your temper when someone interrupts your Internet  access?  

item25 - I feel very excited when I have fun on the Internet.   

Uncontrolled use tendency  item26 - If I have a study/work assignment that I have to complete, I usually don't go online  for fun.  item20 - Do you become irritable and moody because you  don't have access to the Internet   that you wouldn't be if you did?  

 item21 - Even if I can't use the Internet for entertainment for a long time, I don't feel too  bad.   

 item30 - Besides surfing the Internet, I have many other forms of  entertainment.   


