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Supplementary Materials
Supplementary Methods

Samples 

The study enrolled 1,543 individuals from a single site: 396 with schizophrenia (SCZ), 286 with bipolar disorder (BPD), 376 with major depressive disorder (MDD), and 485 healthy controls (HC). Structural connectivity dataset consisted of 1,024 individuals: 711 patients (249 with SCZ, 207 with BPD, 255 with MDD), and 313 age-gender matched HC. The functional connectivity dataset included a total of 839 individuals: 559 patients (198 with SCZ, 138 with BPD, 223 with MDD), and 280 age-gender matched HC. Blood samples from 325 participants (52 with SCZ, 64 with BPD, 63 with MDD, and 146 matched HC) were analysed in the study. A cognitive evaluation was performed on 745 patients (263 with SCZ, 192 with BPD, and 290 with MDD) and 379 HC using the Wisconsin Card Sorting Test (WCST). See Figure S1 for details.
Clinical assessment

The WCST is one of the most frequently used measures of executive cognition 
 ADDIN EN.CITE 
(Gläscher, Adolphs, & Tranel, 2019; Jones, 2013; Loring, 2012)
. Subjects were required to assign 48 cards according to number (1–4), color (yellow, red, green, and blue), and shape (circle, star, cross, and triangle). The WCST performance measures include categories completed (CC, i.e., the number of categories completed), correct responses (CR, i.e., the total number of correct responses), total number of errors (TE, i.e., the total number of incorrect responses), perseverative errors (PE, i.e., the number of times the subject persisted in making an incorrect sorting choice), and non-perseverative errors (NPE, i.e., incorrect responses other than PE, e.g., prematurely switching set). Higher score in CC and CR indicates greater executive function performance, while higher scores in TE, PE and NPE indicates worse executive function.

DTI processing

DTI data were processed using Pipeline for Analyzing braiN Diffusion imAges (PANDA) (http://www.nitrc.org/projects/panda), a fully automated program for processing brain diffusion images. DTI processing was performed in automatic mode using default parameters. The detailed steps were as follows: i) brain extraction; ii) correction for eddy-current distortion and head motion; iii) correction for b-matrix; iv) computation for diffusion tensor metrics. Next, diagonalization of the tensor matrix was performed to obtaines three pairs of eigenvalues and eigenvectors. Then, fractional anisotropy (FA) of each voxel was calculated from three tensor eigenvalues (λ1, λ2, λ3).Then, PANDA nonlinearly registered individual FA images of native space to the FMRIB58_FA template in Montreal Neurological Institute (MNI) space with 2 mm3 voxels. Hereby, all FA images were normalized into standard space, not separated into patients or HC. Finally, all normalized images were smoothed with a Gaussian kernel of 6 mm full-width at half maximum) (FWHM) (Cui, Zhong, Xu, He, & Gong, 2013). 
Functional MRI preprocessing

Functional MRI images were processed using the Statistical Parametric Mapping 12 (SPM12; http://www.fil.ion.ucl.ac.uk/spm) and Data Processing Assistant for Resting-State fMRI (DPARSF; http://www.restfmri.net/forum/DPARSF) toolkits (C.-G. Yan, Wang, Zuo, & Zang, 2016). Specific steps were as follows: i) the first 10-time points were removed to reduce magnetic saturation effects; ii) the remaining images were corrected for slice timing. The six-parameter rigid body transformation (three rotations and three translations) were used for image realignment and head motion correction. All subjects with a head motion more than 3.0° rotation and 3.0 mm translation were excluded; iii) we normalized motion-corrected functional images to standard EPI template in MNI space and then resampled them to 3 × 3 × 3 mm3 ; iv) we removed the linear detrending to reduce the influence of increased MRI equipment temperature and demonstrated temporal band-pass ﬁltering (0.01–0.08 Hz) to minimize high-frequency noise and the effect of low frequency. v) the nuisance signals including 24 head motion parameters, global mean, white matter and cerebrospinal fluid were regressed out from the data 
 ADDIN EN.CITE 
(Chao-Gan & Yu-Feng, 2010; Friston, Williams, Howard, Frackowiak, & Turner, 1996; Power et al., 2014; Power, Plitt, Kundu, Bandettini, & Martin, 2017; Xia et al., 2019)
. Additionally, we utilized the mean framewise displacement (FD) to address the residual effects of motion on between-group differences. No significant differences for the mean FD were observed between patients with MPDs and HC. Then, mean FD was set as a covariate in the statistical analyses to minimize head motion confounds 
 ADDIN EN.CITE 
(Jenkinson, Bannister, Brady, & Smith, 2002; C. G. Yan et al., 2013)
. Then, we calculated Regional homogeneity (ReHo) after preprocessing. ReHo is calculated from the Kendalls Coefficient of Concordance between the time series of a given voxel and its 26 neighboring voxels (Zang, Jiang, Lu, He, & Tian, 2004). The preprocessed individual 4D images were not spatially smoothed because ReHo is an intrinsic smoothing computation across neighbors in space. However, to improve the performance of group-level statistical comparisons, all individual ReHo images were smoothed by a Gaussian filter with 6 mm full-width half-maximum. 
Measurement of pro-inflammatory cytokine levels

A total of 325 participants underwent venepuncture between 09:00 AM and 3:00 PM. Five ml venous blood samples were centrifuged at 2,000 rpm for 10 minutes, and then stored at -80°C. Plasma inflammatory cytokine levels (IL-6, IL-1β and TNF-α) were measured using a Human Premixed Multi-Analyte Kit (R&D Systems, Inc., Minneapolis, MN, USA) with the Human Magnetic Luminex Assay. 

Samples were magnetically labelled using a human, magnetic, premixed, microparticle cocktail of antibodies (Kit Lot Number L120614). Accordingly, 50 μL of the microparticle cocktail and 50 μL of the standard or sample were added to each microplate well. Plates were then placed on a horizontal orbital microplate shaker set at 800 ± 50 rpm. After washing, 50 μL diluted biotin-antibody cocktail was added to each well, followed by incubation of the plates. After washing, 50 μL diluted Streptavidin-PE was added to each well, followed by incubation of the plates. After washing, the microparticles were suspended by adding 100 μL wash buﬀer to each well. Duplicate readings for each standard and sample were averaged, and the average blank Median Fluorescence Intensity (MFI) was subtracted. A standard curve was generated for each cytokine to convert the MFI into the corresponding relative cytokine concentration. The plates were then incubated for 2 min on the shaker set at 800 ± 50 rpm. The final sample was analysed within 90 min using a Luminex MAGPIX Analyser (xMAP Technology, SN, USA).

The assay was in performed in duplicate according to the manufacturer’s directions, and the intra- and inter-assay coefficients of variation were below 10% for IL-1β, IL-6, and TNF-α. To minimize variance, blood samples were randomized and then independently completed by two experienced observers who were blinded to the clinical information. The assays were calibrated using standards, raw intensity measurements converted to absolute concentrations by comparison with the standards. Those that fell below the minimum level of detection were assigned a value of minimum level of detection. In order to reduce the influence of outliers, data were normalized using natural log transformations. After obtaining the blood samples, all subjects underwent MRI within 24 hours.

Prediction of executive cognition based on brain connectivity and pro-inflammatory cytokines

For the prediction models based on brain connectivity or pro-inflammatory cytokine alone, we designed a single input artificial neural network model, which consists one input layer, two hidden layers, and one output layer. The hidden layers used 50 and 20 neurons, respectively. FA and ReHo values were normalizd by using z-score normalization.Two distinct data sets of brain images (FA in right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule and ReHo in left orbital frontal cortex, left putamen, and left insula) were used to train the model to predict executive cognition, respectively. The hyperparameters that need to be optimized were summarized in Table S1. 

For the prediction models based on combination of brain connectivity and pro-inflammatory cytokine indicators (FA-IL-1β and ReHo-IL-6), we designed a multi-input neural network model, which includes two input branches. The first input branch accepts brain connectivity data, including two hidden layers with 50 and 20 neurons. The second input branch accepts pro-inflammatory cytokines and contains a hidden layer with 10 neurons. The 30-dimentional data were concatenated by the output layer of these two branches and followed by two fully connected layers that contain 5 and 1 neurons in each layer, respectively. FA in right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule combing IL-1β was used as input data. In parallel, ReHo in left orbital frontal cortex, left putamen, and left insula combing IL-6 were also used as the input data for the prediction model. Details for the structure and parameters used in the multi-input neural network model are described in Table S2. We applied a rectified linear unit (ReLU) activation function to the neural network model. The network was trained using Adam optimizer with a learning rate of 0.001 and a batch size of 16 for 200 epochs. L1-regularization was employed to avoid overfitting the data. 
Statistical analyses

Confounding considerations 

We subdivided the patient group into two subgroups according to their medication status (yes/no), antipsychotics (yes/no), mood stabilizers (yes/no), antidepressants (yes/no), and first-episode (yes/no). We also analyzed the data in FA and ReHo values in adolescents (13-18 years old, HC=44, MPDs=206 in the structural connectivity dataset; HC=39, MPDs=167 in the functional connectivity dataset) and adults (19-55 years old, HC=269, MPDs =505 in the structural connectivity dataset; HC=241, MPDs=392 in the functional connectivity dataset). For analysis between subgroups, we used the independent two-sample t-test or Mann–Whitney U test as nonparametric statistical tests. Spearman’s correlation analyses (two-tailed) were performed to determine the relationship between illness duration, FA, and ReHo values that showed significant group differences as well as pro-inﬂammatory cytokines (IL-1β, IL-6 and TNF-α) in patients with MPDs. Statistical significance was set at P < 0.05, FDR corrected for multiple comparisons.

Demographic and clinical characteristic analyses among SCZ, BPD and MDD

Differences between SCZ, BPD, MDD and HC groups in demographic and clinical characteristics were analyzed using One-way analysis of covariance (ANCOVA) or chi-square tests in the SPSS statistics software. Post-hoc analyses were conducted using a paired t test (SCZ vs. HC, BPD vs. HC, and MDD vs. HC) for executive cognition and pro-inflammatory cytokines levels. Age and gender were regarded as covariates. Statistical significance was set at P < 0.05, using Bonferroni corrections.
FA and ReHo alterations in the SCZ, BPD, and MDD groups 

We have performed post hoc analyses to compare FA and ReHo values showing significant differences between MPDs and HC in SCZ vs. HC, BPD vs. HC, and MDD vs. HC. Statistical significance was defined as P < 0.05, Bonferroni corrected for multiple comparisons.

Relationship between executive cognition, FA, ReHo, and pro-inflammatory cytokines levels in the SCZ, BPD, and MDD groups 

Partial correlation analyses were performed to explore the relationships between FA, ReHo and pro-inflammatory cytokines levels, and executive cognition (WCST) in SCZ, BPD, MDD groups, controlling for age and gender. Statistical significance was set at P < 0.05, false discovery rate (FDR) corrected for multiple comparisons.

Mediation analyses
Mediation analyses in MPDs and within each diagnostic group were performed using Mplus (Version 7.0) statistical software with 1000 bias-corrected bootstrap samples for significance testing. A 95% conﬁdence interval (CI) of indirect effect not covering zero indicated statistical significance (Preacher & Hayes, 2008). In the study, we report the percent mediation as an effect size measure for the mediating effects (Wong, Ma, & Lee, 2017). Mediation proportion was calculated as the ratio of the indirect effect to the total effect according to methods described previously (Ditlevsen, Christensen, Lynch, Damsgaard, & Keiding, 2005).
In addition, mediation analyses were repeated by restricting the sample to first-episode patients. To access whether the duration of illness had an influence on our main findings, we added illness duration as an additional covariate in mediation analyses.

Supplementary Results

Confounding considerations 
No significant differences were observed for FA, ReHo values and pro-inflammatory cytokine levels in any of the comparisions (medicated vs. nonmedicated subgroups, antipsychotics vs. other treatment, mood stabilizers vs. other treatment, antidepressants vs. other treatment, and first episode vs. recurrence subgroups; Tables S7-10).The means of FA and ReHo values in both adolescents and adults with MPDs showed the same trends as the total sample compared to HC (Tables S11-12).

In the structural connectivity dataset, illness duration only appeared to have an effect on FA values in right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum (R(617) = -0.209, P < 0.005) in patients with MPDs. While ReHo, IL-1β, IL-6 and TNF-α levels in patients with MPDs groups was not affected by illness duration in the functional connectivity dataset (Tables S7-S8).
Demographic and clinical characteristic analyses among SCZ, BPD and MDD
Post-hoc analysis showed that patients with SCZ, BPD and MDD showed shared significant alterations in Correct Responses (CR), Categories Completed (CC), Total Errors (TE), Perseverative Errors (PE), and Nonperseverative Errors (NPE), which were the same as the MPDs group. SZ had significantly higher IL-1β and TNF-α levels, and MDD exhibited significantly elevated IL-6 levels compared to HC in the structural and functional connectivity dataset. See Figure S3, Figure S5, and Tables S3-S4.
FA and ReHo alterations in the SCZ, BPD and MDD groups

Generally, the means of FA and ReHo values in patients with SCZ, BPD and MDD showed the same alteration trends as the entire sample compared to HC. Specifically, post hoc analyses showed 4 clusters of significant lower FA values when compared to HC group that were common to the SCZ, BPD, and MDD groups. The clusters are located in the right uncinate fasciculus; right external capsule; bilateral anterior and posterior limbs of the internal capsule; genu, body and splenium of the corpus callosum; bilateral cingulum; bilateral posterior thalamic radiation; bilateral anterior and posterior corona radiata; bilateral superior fronto-occipital fasciculus; bilateral superior corona radiata and left sagittal stratum (Figure S2).
For the ReHo values, post hoc analyses also revealed that all 9 clusters of significant alterations compared with the HC. These clusters consisted of bilateral orbitofrontal cortices, bilateral insulae and left putamen and lower ReHo in the right primary and association visual cortices, left visual association cortex, right primary auditory cortex, left primary motor and somatosensory cortices, and right supplementary motor area (Figure S4).

Relationship between executive cognition, FA, ReHo, and pro-inflammatory cytokines levels in the SCZ, BPD, and MDD groups 

No significant correlations between FA or ReHo values and WCST scores for each patient group were observed in structural and functional connectivity datasets.

Mediation analyses in MPDs
FA values in the right uncinate fasciculus, right external capsule, and right anterior limb of the internal capsule had a significant negative effect on plasma IL-1β level (path A: point estimate = -0.194, SE = 0.094, bootstrapped bias-corrected 95% CI: -0.367, -0.010). Plasma IL-1β level was significantly negatively related to WCST scores (path B: point estimate = -0.162, SE = 0.080, bootstrapped bias-corrected 95% CI: -0.327, -0.012). After inclusion of plasma IL-1β level into the latter model, the significant effect of FA values in the right uncinate fasciculus, right external capsule, and right anterior limb of the internal capsule on WCST scores (path C: point estimate =0.103, SE = 0.045, bootstrapped bias-corrected 95% CI: 0.008, 0.182) increased (path C’: point estimate = 0.071, SE =0.049, bootstrapped bias-corrected 95% CI: -0.038, 0.158), indicating the effect of FA values on executive cognition was significantly mediated (Path AB, point estimate = 0.031, SE = 0.022, bootstrapped bias-corrected 95% CI: 0.002, 0.099) by plasma IL-1β levels. The mediation by IL-1β constituted 30% of the total effect size (Figure 2A and Table S21).

ReHo in the left orbitofrontal cortex, left putamen and left insula had a significant positive effect on plasma IL-6 level (path A: point estimate = 0.255, SE = 0.096, bootstrapped bias-corrected 95% CI: 0.060, 0.441). Plasma IL-6 level was significantly negatively related to WCST scores (path B: point estimate = -0.152, SE = 0.073, bootstrapped bias-corrected 95% CI: -0.288, -0.010;). After inclusion of plasma IL-6 level into the latter model, the significant effect of ReHo in the left orbitofrontal cortex, left putamen and left insula on WCST scores (path C: point estimate = -0.154, SE = 0.049, bootstrapped bias-corrected 95% CI: -0.257 to -0.063) decreased (path C’: point estimate = -0.114, SE =0.056, bootstrapped bias-corrected 95% CI: -0.223 to -0.001), indicating the effect of ReHo values on executive cognition was partially mediated (Path AB, point estimate = -0.039, SE = 0.026, bootstrapped bias-corrected 95% CI:- 0.116 to -0.003) by plasma IL-6 level. The mediation by IL-6 constituted 25% of the total effect size (Figure 2B and Table S22).

No significant mediation effects were identified for SCZ, BPD and MDD groups. Neither restricting the sample to first-episode patients nor adding illness duration as a covariate showed significant mediation effects.
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Supplementary Tables
Table S1. Description of the hyperparameters for a fully connected artificial neural network model

	Hyperparameters
	Values

	Optimizer
	Adam

	Activation function
	ReLu

	Loss function
	MAE

	Number of dense hidden layers with the respective number of neurons in each layer
	2 with 50, 20

	Regularization method used in layer-1, layer-2, and layer-3 and the value at each layer
	L1 (0.005)

	Batch size
	16

	Epochs
	200


MAE = mean absolute error; ReLU = rectified linear unit.

Table S2. Description of the hyperparameters for a multi-input neural network model

	Hyperparameters
	Values

	Optimizer
	Adam

	Activation function
	ReLu

	Loss function
	MAE

	Number of dense hidden layers with the respective number of neurons in each layer
	3 with 50, 20, 10

	Regularization method used in layer-1, layer-2, and layer-3 and the value at each layer
	L1 (0.001)

	Batch size
	16

	Epochs
	200


MAE = mean absolute error; ReLU = rectified linear unit.

Table S3. Demographic, clinical characteristics and pro-inﬂammatory cytokines of schizophrenia, bipolar disorder, and major depressive disorder in the structural connectivity dataset
	Characteristic
	HC (n = 313)
	MDD (n = 255)
	BPD (n = 207)
	SCZ (n = 249)
	Statistics
	P

	Demographic characteristic
	
	

	Age, years
	28.60 (10.23)
	28.39 (10.34)
	28.76 (10.60)
	25.16 (9.52)
	9.164
	< 0.001*

	Gender (male)
	130 (42%)
	71 (28%)
	88 (43%)
	94 (38%)
	11.511
	0.003*

	Right handedness
	294 (94%)
	228 (89%)
	197 (95%)
	211 (85%)
	9.842
	0.043

	BMI (kg/m2)
	23.68 (27.05)
	22.78 (15.52)
	23.49 (4.32)
	22.83 (4.32)
	0.346
	0.708

	Smoking
	27 (9%)
	27 (11%)
	22 (11%)
	17 (7%)
	2.258
	0.323

	Clinical characteristic
	
	

	First episode, yes
	NA
	207 (81%)
	94 (45%)
	168 (67%)
	NA
	NA

	Duration, months
	NA
	21.45 (41.61)
	52.95 (73.43)
	29.22 (48.97)
	NA
	NA

	Medication, yes
	NA
	134 (53%)
	151 (73%)
	183 (73%)
	NA
	NA

	Antidepressant
	NA
	113 (44%)
	57 (28%)
	28 (11%)
	NA
	NA

	Mood stabilizer
	NA
	2 (0.8%)
	106 (51%)
	8 (3%)
	NA
	NA

	Antipsychotic
	NA
	12 (5%)
	84 (41%)
	146 (59%)
	NA
	NA

	HAMD
	n = 292
	n =251
	n = 196
	n = 187
	
	

	
	1.27 (2.31)
	20.10 (9.49)
	10.57 (9.23)
	7.29 (6.69)
	131.722
	< 0.001*

	YMRS
	n = 287
	n = 232
	n = 197
	n = 159
	
	

	
	0.26 (0.88)
	1.73 (3.49)
	7.17 (9.88)
	2.65 (6.41)
	35.439
	< 0.001*

	BPRS
	n = 233
	n = 162
	n = 125
	n = 238
	
	

	
	18.47 (1.82)
	28.05 (7.96)
	25.64 (8.27)
	33.58 (12.88)
	27.212
	< 0.001*

	WCST
	n = 213
	n = 183
	n = 124
	n = 144
	
	

	CR
	31.36 (11.30)
	25.20 (11.44)
	25.95 (11.96)
	20.30 (11.53)
	10.008
	< 0.001*

	CC
	4.13 (2.04)
	3.10 (1.97)
	3.07 (2.10)
	2.15 (2.02)
	10.492
	< 0.001*

	TE
	16.71 (11.44)
	22.61 (11.46)
	21.80 (11.95)
	27.72 (11.54)
	10.921
	< 0.001*

	PE
	6.00 (6.78)
	9.24 (8.94)
	8.15 (7.98)
	11.56 (10.48)
	4.912
	0.008*

	NPE
	10.62 (6.28)
	13.38 (6.77)
	13.80 (7.22)
	16.18 (8.02)
	6.462
	0.002*

	Pro-inﬂammatory cytokines
	
	

	IL-1β (pg/ml)
	n = 90
	n = 57
	n = 60
	n = 50
	
	

	(Log-transformed)
	3.81 (0.91)
	4.12 (1.35)
	4.05 (1.50)
	4.29 (1.54)
	1.682
	1.171

	IL-6 (pg/ml)
	n = 100
	n = 61
	n = 61
	n = 50
	
	

	(Log-transformed)
	1.39 (0.38)
	1.78 (1.81)
	1.58 (0.61)
	1.50 (0.47)
	2.137
	0.096

	TNF-α (pg/ml)
	n = 101
	n = 47
	n = 55
	n = 43
	
	

	(Log-transformed)
	2.84 (0.67)
	2.97 (0.62)
	3.01 (0.69)
	3.20 (0.80)
	2.833
	0.039


Descriptive statistics table for continuous numeric variables are reported as mean (SD) for each group. Descriptive statistics for categorical variables are reported as frequencies and percentages (%). *Statistical significance was set at P < 0.0083 Bonferroni corrected for multiple comparisons.
BMI = body mass index; BPD = bipolar disorder; BPRS = Brief Psychiatric Rating Scale; CC = Categories Completed; CR = Correct Responses; HAMD = Hamilton Depression Scale; HC = healthy controls; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; MDD = major depressive disorder; NPE = Non-perseverative Errors; PE = Perseverative Errors; SCZ = schizophrenia; TE = Total Errors; TNF-α = Tumor Necrosis Factor-α; WCST = Wisconsin Card Sorting Test; YMRS = Young Mania Rating Scale. 

Table S4. Demographic, clinical characteristics and pro-inﬂammatory cytokines of schizophrenia, bipolar disorder, and major depressive disorder in the functional connectivity dataset

	Characteristic
	HC (n = 280)
	MDD (n = 223)
	BPD (n =138)
	SCZ (n = 198)
	Statistics
	P 

	Demographic characteristic

	Age, years
	27.23 (8.30)
	27.55 (10.01)
	26.47 (8.49)
	24.44 (9.46)
	4.998
	0.002*

	Gender (male)
	106 (38%)
	58 (26%)
	49 (36%)
	69 (35%)
	0.080
	0.777

	Right handedness
	261 (95%)
	198 (89%)
	128 (93%)
	170 (86%)
	7.311
	0.293

	BMI (kg/m2)
	23.73 (28.67)
	22.85 (16.51)
	22.88 (3.98)
	22.64 (4.83)
	0.156
	0.926

	Smoking
	30 (11%)
	23 (10%)
	12 (9%)
	16 (8%)
	0.835
	0.841

	Clinical characteristic

	First episode, yes
	NA
	187 (84%)
	69 (50%)
	138 (70%)
	NA
	NA

	Duration, months
	NA
	19.00 (36.41)
	45.85 (61.10)
	24.93 (45.22)
	NA
	NA

	Medication, yes
	NA
	114 (51%)
	94 (68%)
	135 (68%)
	NA
	NA

	Antidepressant
	NA
	98 (44%)
	34 (25%)
	26 (13%)
	NA
	NA

	Mood stabilizer
	NA
	3 (1%)
	71 (51%)
	9 (5%)
	NA
	NA

	Antipsychotic
	NA
	7 (3%)
	57 (41%)
	114 (58%)
	NA
	NA

	HAMD
	n = 267
	n = 219
	n = 133
	n = 162
	
	

	
	1.22 (2.09)
	20.00 (9.32)
	11.30 (9.67)
	7.67 (6.91)
	280.460
	< 0.001*

	YMRS
	n = 265
	n = 203
	n = 132
	n = 154
	
	

	
	0.26 (0.96)
	1.45 (3.19)
	7.48 (10.31)
	2.64 (6.18)
	54.511
	< 0.001*

	BPRS
	n = 203
	n = 157
	n = 121
	n = 194
	
	

	
	18.50 (1.33)
	28.27 (8.02)
	25.59 (8.24)
	34.80 (12.87)
	119.251
	< 0.001*

	WCST
	n = 216
	n = 177
	n = 119
	n = 140
	
	

	CR
	31.30 (11.70)
	25.74 (11.36)
	27.03 (11.66)
	19.93 (11.39)
	27.959
	< 0.001*

	CC
	4.13 (2.10)
	3.14 (1.97)
	3.24 (2.06)
	2.11 (2.05)
	28.107
	< 0.001*

	TE
	16.73 (11.81)
	22.23 (11.38)
	20.71 (11.63)
	28.09 (11.40)
	27.763
	< 0.001*

	PE
	5.96 (6.90)
	9.02 (9.03)
	7.81 (7.86)
	11.54 (10.19)
	12.900
	< 0.001*

	NPE
	10.76 (6.77)
	13.21 (6.65)
	13.08 (7.00)
	16.58 (8.11)
	19.104
	< 0.001*

	Pro-inﬂammatory cytokines

	IL-1β (pg/ml)
	n = 78
	n = 59
	n = 57
	n = 47
	
	

	(Log-transformed)
	3.75 (0.91)
	3.99 (1.41)
	4. 01 (1.52)
	4.33 (1.52)
	1.933
	0.125

	IL-6 (pg/ml)
	n = 91
	n = 58
	n = 57
	n = 47
	
	

	(Log-transformed)
	1.37 (0.37)
	1.63 (1.29)
	1.60 (0.60)
	1.51 (0.47)
	1.891
	0.132

	TNF-α (pg/ml)
	n = 78
	n = 59
	n = 57
	n = 47
	
	

	(Log-transformed)
	2.66 (0.49)
	2.65 (0.83)
	2.98 (0.81)
	3.00 (0.95)
	3.826
	0.111


Descriptive statistics table for continuous numeric variables are reported as mean (SD) for each group. Descriptive statistics for categorical variables are reported as frequencies and percentages (%). *Statistical significance was set at P < 0.0083 Bonferroni corrected for multiple comparisons.
BMI = body mass index; BPD = bipolar disorder; BPRS = Brief Psychiatric Rating Scale; CC = Categories Completed; CR = Correct Responses; HAMD = Hamilton Depression Scale; HC = healthy controls; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; MDD = major depressive disorder; NPE = Non-perseverative Errors; PE = Perseverative Errors; SCZ = schizophrenia; TE = Total Errors; TNF-α = Tumor Necrosis Factor-α; WCST = Wisconsin Card Sorting Test; YMRS = Young Mania Rating Scale. 

Table S5. Fractional Anisotropy showing significant differences between patients with major psychiatric disorders and healthy controls

	Index
	WM Lables
	Cluster Size
	Peak MNI Coordinate
	F value

	
	
	
	X
	Y
	Z
	

	WM-A
	Right uncinate fasciculus

Right external capsule

Right anterior limb of internal capsule
	103
	28
	32
	2
	-5.8113

	WM-B
	Left anterior and posterior limb of internal capsule

Left superior fronto-occipital fasciculus

Left superior corona radiata
	410
	-18
	-4
	18
	-5.8472

	WM-C
	Right external capsule

Right anterior and superior corona radiata

Right anterior and posterior limb of internal capsule

Right superior fronto-occipital fasciculus
	480
	16
	0
	14
	-7.172

	WM-D
	Right superior corona radiata

Left sagittal stratum

Bilateral cingulum

Bilateral posterior thalamic radiation

Bilateral anterior and posterior corona radiata

Genu, body, and splenium of corpus callosum
	4235
	10
	-24
	24
	-6.7478


Significant at P < 0.05 corrected and a corrected P < 0.005 at the voxel level using false discovery rate corrections for multiple comparisons.WM lables are provided in accordance with the ICBM-DTI-81 White Matter Labels Atlas. 
WM = white matter; MNI = Montreal Neurological Institute.
Table S6. Regional homogeneity showing significant differences between patients with major psychiatric disorders and healthy controls
	Index
	Brain Regions
	BA
	Cluster Size
	Peak MNI Coordinate
	F value 

	
	
	
	
	X
	Y
	Z
	

	Patients > healthy controls

	Cluster A
	Left orbital frontal cortex, left putamen and left insula
	13/47
	284
	-39
	12
	12
	4.744

	Cluster B
	Left orbital frontal cortex
	10
	475
	-21
	45
	18
	5.2578

	Cluster C
	Right insula
	13
	223
	36
	-3
	18
	4.446

	Cluster D
	Right orbital frontal cortex
	11/47
	155
	39
	39
	-9
	5.8235

	Patients < healthy controls

	Cluster E
	Right primary and association visual cortex
	17/18/19
	1515
	15
	-63
	-3
	-6.7724

	Cluster F
	Left visual association cortex
	18/19
	173
	-51
	-72
	-6
	-5.3517

	Cluster G
	Right primary auditory cortex
	22/41/42
	113
	60
	-9
	-6
	-4.244

	Cluster H
	Left primary motor/somatosensory cortex
	6
	533
	-57
	3
	36
	-5.0667

	Cluster I
	Right supplementary motor area
	6
	743
	3
	-24
	57
	-5.8067


Significant at P < 0.05 corrected and a corrected P < 0.005 at the voxel level using false discovery rate corrections for multiple comparisons. BA = Brodmann Areas; MNI = Montreal Neurological Institute.
Table S7. Effects of illness duration, first episode, and medication on fractional anisotropy values and pro-inﬂammatory cytokines in patients with major psychiatric disorders

	Variables
	Illness duration (months)
	First episode (yes vs. no)
	Medication (on / off)

	
	R
	P*
	P**
	T
	P*
	P**
	T
	P*
	P**

	WM-A
	-0.086
	0.251
	0.48
	-1.472
	0.141
	0.494
	1.839
	0.066
	0.182

	WM-B
	-0.123
	0.100
	0.37
	-0.731
	0.465
	0.542
	1.953
	0.051
	0.137

	WM-C
	-0.148
	0.047
	0.21
	-1.061
	0.289
	0.405
	2.367
	0.026
	0.116

	WM-D
	-0.209
	0.005
	0.03
	-2.140
	0.033
	0.231
	2.168
	0.039
	0.119

	IL-1β
	0.01
	0.945
	0.99
	-1.236
	0.218
	0.382
	-1.301
	0.195
	0.273

	IL-6
	0.162
	0.268
	0.45
	0.195
	0.846
	0.846
	-1.062
	0.29
	0.338

	TNF-α
	0.245
	0.108
	0.37
	-1.297
	0.197
	0.460
	-1.693
	0.993
	0.993


*Uncorrected P values; **False discovery rate corrected P values. Regarding the effect of illness duration, first episode and medication, significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

FA = Fractional Anisotropy; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α = Tumor Necrosis Factor-α. WCST = Wisconsin Card Sorting Test; WM-A = right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule; WM-B = left anterior and posterior limb of internal capsule, left superior fronto-occipital fasciculus and left superior corona radiata; WM-C = right external capsule, right anterior and superior corona radiata, right anterior and posterior limb of internal capsule, and right superior fronto-occipital fasciculus; WM-D = right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum.

Table S8. Effects of illness duration, first episode, and medication on regional homogeneity values and pro-inﬂammatory cytokines in patients with major psychiatric disorders

	Variables 
	Illness duration (months)
	First episode (yes vs. no)
	Medication (on / off)

	
	R
	P*
	P**
	T
	P*
	P**
	T
	P*
	P**

	Cluster A
	-0.082
	0.076
	0.135
	-0.728
	0.467
	1.02
	-0.023
	0.982
	1.062

	Cluster B
	0.030
	0.517
	0.679
	-0.070
	0.944
	2.594
	0.613
	0.54
	0.822

	Cluster C
	-0.006
	0.891
	0.959
	-1.164
	0.245
	0.923
	1.734
	0.083
	0.5

	Cluster D
	0.025
	0.587
	0.712
	1.238
	0.216
	0.899
	1.842
	0.066
	0.466

	Cluster E
	-0.044
	0.341
	0.531
	0.406
	0.685
	1.121
	1.115
	0.265
	0.792

	Cluster F
	-0.054
	0.245
	0.354
	-0.631
	0.528
	1.028
	0.601
	0.548
	0.884

	Cluster G
	-0.060
	0.195
	0.326
	-0.955
	0.34
	0.989
	0.034
	0.973
	0.982

	Cluster H
	-0.082
	0.076
	0.135
	-0.416
	0.678
	1.056
	0.337
	0.736
	0.932

	Cluster I
	-0.003
	0.951
	0.989
	-0.194
	0.846
	1.469
	-1.338
	0.181
	0.637

	IL-1β
	0.154
	0.079
	0.138
	-0.321
	0.749
	1.33
	-1.578
	0.116
	0.544

	IL-6
	0.033
	0.708
	0.788
	-0.330
	0.742
	1.161
	0.830
	0.408
	0.816

	TNF-α
	-0.002
	0.978
	0.997
	-0.972
	0.332
	0.944
	0.387
	0.699
	0.926


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).
Cluster A = left orbital frontal cortex, left putamen and left insula; Cluster B = left orbital frontal cortex; Cluster C = right insula; Cluster D = right orbital frontal cortex; Cluster E = right primary and association visual cortex; Cluster F = left visual association cortex; Cluster G = right primary auditory cortex; Cluster H = left primary motor/somatosensory cortex; Cluster I = right supplementary motor area. IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α= tumor Necrosis Factor-α. 
Table S9. Effects of various medication classes on fractional anisotropy values and pro-inﬂammatory cytokines in the structural connectivity dataset
	Variables
	Comparison of antipsychotics with other treatment
	Comparison of mood stabilizers with other treatments
	Comparison of antidepressants with other treatments

	
	T
	P
	T
	P
	T
	P

	WM-A
	1.442
	0.150
	0.236
	0.813
	-0.786
	0.432

	WM-B
	1.470
	0.142
	0.915
	0.361
	-1.478
	0.140

	WM-C
	1.441
	0.150
	0.644
	0.520
	-0.898
	0.370

	WM-D
	1.611
	0.108
	1.485
	0.138
	-1.460
	0.145

	IL-1β
	1.153
	0.251
	0.498
	0.620
	-0.183
	0.855

	IL-6
	0.590
	0.556
	-0.289
	0.773
	0.036
	0.972

	TNF-α
	-1.015
	0.321
	-0.211
	0.833
	1.951
	0.057


Significant P values after FDR correction for multiple tests are highlighted in bold (P < 0.05).

FA = Fractional Anisotropy; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α = Tumor Necrosis Factor-α. WCST = Wisconsin Card Sorting Test; WM-A = right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule; WM-B = left anterior and posterior limb of internal capsule, left superior fronto-occipital fasciculus and left superior corona radiata; WM-C = right external capsule, right anterior and superior corona radiata, right anterior and posterior limb of internal capsule, and right superior fronto-occipital fasciculus; WM-D = right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum.

Table S10. Effects of various medication classes on regional homogeneity values and pro-inﬂammatory cytokines in the functional connectivity dataset

	Variables
	Comparison of antipsychotics with other treatment
	Comparison of mood stabilizers with other treatments
	Comparison of antidepressants with other treatments

	
	T
	P
	T
	P
	T
	P

	Cluster A
	-1.799
	0.073
	1.036
	0.301
	1.828
	0.068

	Cluster B
	-1.484
	0.139
	0.740
	0.460
	0.094
	0.925

	Cluster C
	-1.661
	0.098
	0.557
	0.578
	0.831
	0.406

	Cluster D
	-0.524
	0.600
	-2.127
	0.034
	-0.005
	0.996

	Cluster E
	1.320
	0.188
	-1.589
	0.113
	-0.826
	0.410

	Cluster F
	1.720
	0.086
	-0.332
	0.740
	-0.795
	0.427

	Cluster G
	1.066
	0.287
	-1.744
	0.082
	0.458
	0.647

	Cluster H
	1.935
	0.054
	-0.249
	0.803
	-0.861
	0.390

	Cluster I
	1.228
	0.220
	-1.638
	0.102
	-0.619
	0.536

	IL-1β
	0.185
	0.853
	0.701
	0.485
	-0.731
	0.466

	IL-6
	0.107
	0.915
	-1.461
	0.146
	0.708
	0.480

	TNF-α
	-1.361
	0.176
	-1.420
	0.158
	1.472
	0.144


Significant P values after FDR correction for multiple tests are highlighted in bold (P < 0.05).

Cluster A = left orbital frontal cortex, left putamen and left insula; Cluster B = left orbital frontal cortex; Cluster C = right insula; Cluster D = right orbital frontal cortex; Cluster E = right primary and association visual cortex; Cluster F = left visual association cortex; Cluster G = right primary auditory cortex; Cluster H = left primary motor/somatosensory cortex; Cluster I = right supplementary motor area. IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α= tumor Necrosis Factor-α. 
Table S11. Changes of fractional anisotropy values in total sample, adolescents and adults

	Brain Regions
	13-55Y patients with MPDs（n=711）
	13-18Y patients with MPDs（n=206）
	19-55Y patients with MPDs（n=505）

	WM-A
	( *
	(
	( *

	WM-B
	( *
	(
	( *

	WM-C
	( *
	(
	( *

	WM-D
	( *
	(
	( *


MPDs= major psychiatric disorders; WM=white matter; *Statistical significance was determined by P <0.05. (, decreased fractional anisotropy values compared to healthy controls; (, increased FA values compared to healthy controls

WM-A = right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule; WM-B = left anterior and posterior limb of internal capsule, left superior fronto-occipital fasciculus and left superior corona radiata; WM-C = right external capsule, right anterior and superior corona radiata, right anterior and posterior limb of internal capsule, and right superior fronto-occipital fasciculus; WM-D = right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum.

Table S12. Changes of regional homogeneity values in total sample, adolescents and adults

	Brain Regions
	13-55Y patients with MPDs（n=559）
	13-18Y patients with MPDs（n=167）
	19-55Y patients with MPDs（n=392）

	Cluster A
	( *
	( 
	( *

	Cluster B
	( *
	( *
	( *

	Cluster C
	( *
	( 
	( *

	Cluster D
	( *
	( *
	( *

	Cluster E
	( *
	( 
	( *

	Cluster F
	( *
	( *
	( *

	Cluster G
	( *
	( 
	( *

	Cluster H
	( *
	( *
	( *

	Cluster I
	( *
	( *
	( *


MPDs= major psychiatric disorders; *Statistical significance was determined by P <0.05. (, decreased regional homogeneity values compared to healthy controls; (, increased regional homogeneity values compared to healthy controls.

Cluster A = left orbital frontal cortex, left putamen and left insula; Cluster B = left orbital frontal cortex; Cluster C = right insula; Cluster D = right orbital frontal cortex; Cluster E = right primary and association visual cortex; Cluster F = left visual association cortex; Cluster G = right primary auditory cortex; Cluster H = left primary motor/somatosensory cortex; Cluster I = right supplementary motor area.
Table S13. Correlations between fractional anisotropy values and executive cognition scores in patients with major psychiatric disorders
	WM Index
	CR
	CC
	TE
	PE
	NPE

	
	R

	P*
	P**
	R 
	P*
	P**
	R
	P*
	P**
	R
	P*
	P**
	R
	P*
	P**

	WM-A
	0.087
	0.067
	0.083
	0.111
	0.018
	0.031
	-0.074
	0.118
	0.142
	-0.046
	0.335
	0.365
	-0.071
	0.135
	0.16

	WM-B
	0.104
	0.028
	0.039
	0.159
	0.001
	0.002
	-0.100
	0.035
	0.045
	-0.034
	0.469
	0.504
	-0.115
	0.015
	0.028

	WM-C
	0.101
	0.032
	0.043
	0.158
	0.001
	0.002
	-0.104
	0.028
	0.039
	-0.003
	0.956
	0.969
	-0.160
	0.001*
	0.002

	WM-D
	0.111
	0.018
	0.031
	0.156
	0.001
	0.002
	-0.109
	0.021
	0.034
	-0.046
	0.329
	0.376
	-0.108
	0.022*
	0.034


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

CC = Categories Completed; CR = Correct Responses; FA = Fractional Anisotropy; NPE = Non-perseverative Errors; PE = Perseverative Errors; TE =Total Errors; WCST = Wisconsin Card Sorting Test; WM-A = right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule; WM-B = left anterior and posterior limb of internal capsule, left superior fronto-occipital fasciculus and left superior corona radiata; WM-C= right external capsule, right anterior and superior corona radiata, right anterior and posterior limb of internal capsule, and right superior fronto-occipital fasciculus; WM-D = right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum. 
Table S14. Correlations between fractional anisotropy values and pro-inﬂammatory cytokines in the structural connectivity dataset

	WM Index 
	IL-1β
	IL-6
	TNF-α

	
	R

	P*
	P**
	R

	P*
	P**
	R

	P*
	P**

	WM-A
	-0.196
	0.021
	0.038
	0.075
	0.378
	0.441
	-0.183
	0.030
	0.049

	WM-B
	-0.214
	0.011
	0.023
	-0.011
	0.895
	0.895
	-0.167
	0.049
	0.066

	WM-C
	-0.237
	0.005
	0.011
	0.066
	0.437
	0.496
	-0.163
	0.054
	0.067

	WM-D
	-0.203
	0.016
	0.03
	0.016
	0.854
	0.896
	-0.175
	0.038
	0.057


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold ( Pcorrected < 0.05).

FA = Fractional Anisotropy; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α = Tumor Necrosis Factor-α. WCST = Wisconsin Card Sorting Test; WM-A = right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule; WM-B = left anterior and posterior limb of internal capsule, left superior fronto-occipital fasciculus and left superior corona radiata; WM-C = right external capsule, right anterior and superior corona radiata, right anterior and posterior limb of internal capsule, and right superior fronto-occipital fasciculus; WM-D = right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum.

Table S15. Correlations between executive cognition scores and pro-inﬂammatory cytokines in the structural connectivity dataset

	WCST
	IL-1β
	IL-6
	TNF-α

	
	R

	P*
	P**
	R

	P*
	P**
	R

	P*
	P**

	CR
	-0.198
	0.025
	0.04
	-0.225
	0.01
	0.02
	-0.163
	0.066
	0.082

	CC
	-0.200
	0.023
	0.039
	-0.183
	0.037
	0.057
	-0.159
	0.071
	0.083

	TE
	0.197
	0.025
	0.04
	0.24
	0.006
	0.013
	0.175
	0.048
	0.062

	PE
	0.123
	0.164
	0.187
	0.286
	0.001
	0.003
	0.054
	0.54
	0.56

	NPE
	0.180
	0.042
	0.057
	0.028
	0.749
	0.749
	0.198
	0.025
	0.04


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

CC = Categories Completed; CR = Correct Responses; FA = Fractional Anisotropy; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; NPE = Non-perseverative Errors; PE = Perseverative Errors; TE = Total Errors; TNF-α = Tumor Necrosis Factor-α; WCST = Wisconsin Card Sorting Test. 

.

Table S16. Correlations between regional homogeneity values and executive cognition scores in the functional connectivity dataset
	Brain Regions
	CR
	CC
	TE
	PE
	NPE

	
	R
	P*
	P**
	R
	P*
	P**
	R
	P*
	P**
	R
	P*
	P**
	R
	P*
	P**

	Cluster A
	-0.151
	0.002
	0.004
	-0.135
	0.005
	0.01
	0.154
	0.001
	0.002
	0.110
	0.023
	0.043
	0.103
	0.033
	0.058

	Cluster B
	-0.036
	0.454
	0.578
	0.031
	0.527
	0.639
	0.028
	0.558
	0.668
	0.058
	0.229
	0.347
	-0.025
	0.602
	0.702

	Cluster C
	-0.066
	0.171
	0.277
	-0.037
	0.439
	0.58
	0.069
	0.154
	0.268
	0.036
	0.454
	0.578
	0.064
	0.186
	0.298

	Cluster D
	0.000
	0.993
	0.993
	-0.020
	0.676
	0.759
	-0.005
	0.911
	0.931
	-0.011
	0.823
	0.871
	0.015
	0.749
	0.821

	Cluster E
	0.037
	0.447
	0.586
	0.021
	0.669
	0.761
	-0.035
	0.464
	0.583
	-0.044
	0.365
	0.511
	-0.006
	0.901
	0.931

	Cluster F
	0.024
	0.618
	0.712
	0.032
	0.507
	0.627
	-0.020
	0.684
	0.76
	0.001
	0.983
	0.993
	-0.041
	0.399
	0.554

	Cluster G
	0.106
	0.027
	0.049
	0.054
	0.260
	0.391
	-0.095
	0.048
	0.084
	-0.111
	0.021
	0.04
	-0.026
	0.591
	0.699

	Cluster H
	0.067
	0.163
	0.276
	0.050
	0.303
	0.431
	-0.067
	0.164
	0.273
	-0.054
	0.263
	0.39
	-0.039
	0.414
	0.562

	Cluster I
	0.058
	0.226
	0.348
	0.038
	0.437
	0.584
	-0.053
	0.276
	0.398
	-0.061
	0.206
	0.327
	-0.013
	0.791
	0.852


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

CC = Categories Completed; Cluster A = left orbital frontal cortex, left putamen and left insula; Cluster B = left orbital frontal cortex; Cluster C = right insula; Cluster D = right orbital frontal cortex; Cluster E = right primary and association visual cortex; Cluster F = left visual association cortex; Cluster G = right primary auditory cortex; Cluster H = left primary motor/somatosensory cortex; Cluster I = right supplementary motor area.CR = Correct Responses; ReHo = regional homogeneity; NPE = Non-perseverative Errors; PE = Perseverative Errors; TE = Total Errors; WCST = Wisconsin Card Sorting Test.

Table S17. Correlations between regional homogeneity and pro-inﬂammatory cytokines in the functional connectivity dataset

	Brain Regions
	IL-1β
	IL-6
	TNF-α

	
	R
	P*
	P**
	R
	P*
	P**
	R
	P*
	P**

	Cluster A
	0.090
	0.262
	0.402
	0.205
	0.009
	0.018
	0.068
	0.395
	0.533

	Cluster B
	0.049
	0.540
	0.672
	-0.025
	0.758
	0.833
	0.035
	0.661
	0.753

	Cluster C
	-0.056
	0.482
	0.611
	-0.026
	0.748
	0.836
	-0.015
	0.848
	0.925

	Cluster D
	-0.085
	0.287
	0.435
	-0.188
	0.018
	0.031
	-0.064
	0.426
	0.568

	Cluster E
	-0.048
	0.549
	0.678
	-0.011
	0.888
	0.945
	-0.005
	0.952
	0.982

	Cluster F
	-0.061
	0.447
	0.578
	0.069
	0.390
	0.536
	0.072
	0.366
	0.531

	Cluster G
	-0.004
	0.957
	0.979
	-0.070
	0.383
	0.538
	-0.036
	0.655
	0.758

	Cluster H
	0.043
	0.588
	0.693
	-0.010
	0.896
	0.946
	0.102
	0.202
	0.329

	Cluster I
	0.046
	0.563
	0.682
	0.094
	0.238
	0.378
	0.075
	0.347
	0.515


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

Cluster A = left orbital frontal cortex, left putamen and left insula; Cluster B = left orbital frontal cortex; Cluster C = right insula; Cluster D = right orbital frontal cortex; Cluster E = right primary and association visual cortex; Cluster F = left visual association cortex; Cluster G = right primary auditory cortex; Cluster H = left primary motor/somatosensory cortex; Cluster I = right supplementary motor area. IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α= tumor Necrosis Factor-α. 
Table S18. Correlations between executive cognition scores and pro-inﬂammatory cytokines in the functional connectivity dataset

	WCST
	IL-1β
	IL-6
	TNF-α

	
	R
	P*
	P**
	R
	P*
	P**
	R
	P*
	P**

	CR
	-0.191
	0.02
	0.032
	-0.179
	0.029
	0.043
	-0.068
	0.41
	0.458

	CC
	-0.199
	0.015
	0.028
	-0.149
	0.070
	0.098
	-0.099
	0.229
	0.291

	TE
	0.191
	0.02
	0.032
	0.191
	0.02
	0.032
	0.072
	0.382
	0.446

	PE
	0.086
	0.298
	0.362
	0.228
	0.005
	0.011
	-0.025
	0.759
	0.786

	NPE
	0.209
	0.011
	0.022
	0.006
	0.941
	0.957
	0.138
	0.094
	0.125


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

CC = Categories Completed; CR = Correct Responses; ReHo = regional homogeneity; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; NPE = Non-perseverative Errors; PE = Perseverative Errors; TE = Total Errors; TNF-α =Tumor Necrosis Factor-α; WCST = Wisconsin Card Sorting Test. 
Table S19. Correlations between fractional anisotropy values, pro-inﬂammatory cytokines and depressive symptoms in the structural connectivity dataset

	Variables
	HAMD-17 total score 

	
	R
	P*
	P**

	WM-A
	0.115
	0.184
	0.258

	WM-B
	0.136
	0.114
	0.173

	WM-C
	0.062
	0.474
	0.565

	WM-D
	0.091
	0.293
	0.391

	IL-1β
	-0.026
	0.768
	0.827

	IL-6
	-0.037
	0.671
	0.767

	TNF-α
	-0.193
	0.025
	0.049


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α = Tumor Necrosis Factor-α. WCST = Wisconsin Card Sorting Test; WM-A = right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule; WM-B = left anterior and posterior limb of internal capsule, left superior fronto-occipital fasciculus and left superior corona radiata; WM-C = right external capsule, right anterior and superior corona radiata, right anterior and posterior limb of internal capsule, and right superior fronto-occipital fasciculus; WM-D = right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum.

Table S20. Correlations between regional homogeneity values, pro-inﬂammatory cytokines and depressive symptoms in the functional connectivity dataset

	Variables
	HAMD-17 total score

	
	R
	P*
	P**

	Cluster A
	-0.191
	0.018
	0.039

	Cluster B
	-0.142
	0.08
	0.138

	Cluster C
	-0.109
	0.181
	0.296

	Cluster D
	-0.049
	0.547
	0.682

	Cluster E
	0.176
	0.029
	0.056

	Cluster F
	0.143
	0.077
	0.138

	Cluster G
	0.099
	0.222
	0.345

	Cluster H
	0.141
	0.081
	0.14

	Cluster I
	0.105
	0.195
	0.31

	IL-1β
	-0.026
	0.75
	0.853

	IL-6
	-0.029
	0.723
	0.83

	TNF-α
	-0.196
	0.015
	0.034


*Uncorrected P values; **False discovery rate corrected P values. Significant P values after FDR correction for multiple tests are highlighted in bold (Pcorrected < 0.05).

Cluster A = left orbital frontal cortex, left putamen and left insula; Cluster B = left orbital frontal cortex; Cluster C = right insula; Cluster D = right orbital frontal cortex; Cluster E = right primary and association visual cortex; Cluster F = left visual association cortex; Cluster G = right primary auditory cortex; Cluster H = left primary motor/somatosensory cortex; Cluster I = right supplementary motor area. IL-1β = Interleukin-1β; IL-6 = Interleukin-6; TNF-α= tumor Necrosis Factor-α. 
Table S21. Mediation analysis in the structural connectivity dataset
	Effect type (mediator variable: IL-1β)

Outcome variable: executive cognition
	Point estimate
	SE
	Bootstrapped
bias-corrected 95% CI
	T
	P

	Path A (FA-IL-1β)
	-0.194
	0.094
	-0.367, -0.01
	-2.066
	0.039

	Path B (IL-1β-executive cognition)
	-0.162
	0.080
	-0.327, -0.012
	-2.015
	0.044

	Path C (Total effect: FA-executive cognition)

	0.102
	0.045
	0.008, 0.182
	2.281
	0.023

	Path C’(Direct effect: FA-executive cognition)
	0.071
	0.049
	-0.038, 0.158
	1.437
	0.151

	Path AB (Mediation effect: FA-IL-1β- executive cognition)
	0.031
	0.022
	0.002, 0.099
	
	


The mediation effects were bootstrapped using 1000 samples. Statistical significance was achieved when bootstrapped bias-corrected 95% confidence intervals (CI) did not include zero for the estimates of indirect effect (path AB). Models were adjusted for age and gender.
FA = fractional anisotropy; IL-1β = Interleukin-1β; Point estimate = estimate of the size of effect; 95% CI = 95% conﬁdence interval of the point estimate.

Table S22. Mediation analysis in the functional connectivity dataset
	Effect type (mediator variable: IL-6)

Outcome variable: executive cognition
	Point estimate
	SE
	Bootstrapped
bias-corrected 95% CI
	T
	P

	Path A (ReHo-IL-6)
	0.255
	0.096
	0.06, 0.441
	2.644
	0.008

	Path B (IL-6-executive cognition)
	-0.152
	0.073
	-0.288, -0.01
	-2.082
	0.037

	Path C (Total effect: ReHo-executive cognition)
	-0.153
	0.049
	-0.257, -0.063
	-3.116
	0.002

	Path C’(Direct effect: ReHo-executive cognition)
	-0.114
	0.056
	-0.223, -0.001
	-2.057
	0.040

	Path AB (Mediation effect: ReHo-IL-6-executive cognition)
	-0.039
	0.026
	-0.116, -0.003
	
	


The mediation effects were bootstrapped using 1000 samples. Statistical significance was achieved when bootstrapped bias-corrected 95% confidence intervals (CI) did not include zero for the estimates of indirect effect (path AB). Models were adjusted for age, gender, and mean framewise displacement.
IL-6 = Interleukin-6; Point estimate = estimate of the size of effect; 95% CI = 95% conﬁdence interval of the point estimate; ReHo = regional homogeneity.

Table S23. Prediction accuracy

	Input data
	CR
	CC
	TE
	PE
	NPE

	
	MAE
	R
	R2
	RMSE
	MAE
	R
	R2
	RMSE
	MAE
	R
	R2
	RMSE
	MAE
	R
	R2
	RMSE
	MAE
	R
	R2
	RMSE

	FA
	6.80   
	0.76
	0.66
	5.17
	1.41
	0.49
	0.14
	1.78
	7.00
	0.78
	0.61
	5.80
	4.52
	0.80
	0.67
	4.45
	4.63
	0.71
	0.46
	4.50

	IL-1β
	9.68 
	0.12
	0.01
	11.57
	1.68
	0.16
	0.01
	1.99
	9.78
	0.11
	0.01
	11.62
	6.12
	-0.05
	-0.07
	8.59
	5.58
	0.19
	0.01
	6.86

	FA-IL-1β
	3.17 
	0.78
	0.69
	4.33
	1.05
	0.77
	0.60
	1.14
	3.52
	0.80
	0.72
	4.48
	2.72
	0.81
	0.72
	3.51
	2.63
	0.73
	0.49
	3.46

	ReHo
	5.21 
	0.72
	0.36
	6.89
	1.33
	0.56
	0.18
	1.59
	5.10
	0.71
	0.40
	6.95
	3.62
	0.74
	0.38
	4.80
	4.36
	0.65
	0.29
	4.88

	IL-6
	9.79
	0.10
	-0.10
	11.62
	1.71
	0.13
	-0.12
	2.03
	9.75
	0.15
	-0.09
	11.58
	6.05
	0.14
	-0.05
	8.14
	5.71
	-0.007
	-0.16
	7.03

	ReHo-IL-6
	3.53  
	0.77
	0.53
	5.60
	1.10
	0.64
	0.33
	1.45
	3.27
	0.73
	0.46
	5.96
	2.28
	0.78
	0.36
	4.01
	2.61
	0.74
	0.42
	4.07


The model with the highest R2 and the lowest MAE were chosen as the best model. Bold font indicates best performance in the structural and functional connectivity dataset, respectively. Input data: “FA-IL-1β” represents the combination of FA values in right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule and IL-1β as input features. “ReHo-IL-6” represents the combination of ReHo values in left orbital frontal cortex, left putamen and left insula and IL-6 as input features.

CC = Categories Completed; CR = Correct Responses; FA = fractional anisotropy; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; MAE = mean absolute error; NPE = Non-perseverative Errors; PE = Perseverative Errors; ReHo = regional homogeneity; RMSE = root mean square error; TE = Total Errors.
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Figure S1. Flow diagram for study sample selection
FA = fractional anisotropy; HC = healthy controls; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; MPDs = major psychiatric disorders; ReHo = regional homogeneity; TNF-α =Tumor Necrosis Factor-α; WCST = Wisconsin Card Sorting Test.

Figure S2
[image: image2.png]WM-A

WM-C

0.52

0.48 —

0.44

0.40 —

0.36

0.32

0.62 —

0.58 —

0.54

0.50

0.46

HC

MDD

BPD

SCz

0.42

HC

MDD

BPD

SCz

WM-B

WM-D

0.58 —

0.54 —

0.50 —

0.46

0.42

0.66 —

0.62

0.58 —

0.54 —

0.50 —

HC

MDD

BPD

SCz

0.46

HC

MDD

BPD

SCZ




Figure S2. Significant differences in fractional anisotropy values among schizophrenia, bipolar disorder, major depressive disorder and healthy controls
Post hoc analyses in FA values in patients with schizophrenia, bipolar disorder, major depressive disorder and healthy controls (Panels A-D). * The significance level was P < 0.05, Bonferroni corrected corrected. FA = ractional Anisotropy; WM-A = right uncinate fasciculus, right external capsule, and right anterior limb of internal capsule; WM-B = left anterior and posterior limb of internal capsule, left superior fronto-occipital fasciculus and left superior corona radiata; WM-C = right external capsule, right anterior and superior corona radiata, right anterior and posterior limb of internal capsule, and right superior fronto-occipital fasciculus; WM-D = right superior corona radiata, left sagittal stratum, bilateral cingulum, bilateral posterior thalamic radiation, bilateral anterior and posterior corona radiata, and genu, body, and splenium of corpus callosum. 
Figure S3
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Figure S3. Significant differences in pro-inflammatory cytokine levels and executive cognition among schizophrenia, bipolar disorder, major depressive disorder and healthy controls
Pro-inflammatory cytokine levels of schizophrenia, bipolar disorder, major depressive disorder and healthy controls (Panels A-C). Significant differences in WCST scores in patients with schizophrenia, bipolar disorder, major depressive disorder and healthy controls (Panels D-H). * The significance level was P < 0.05, Bonferroni corrected corrected. CC = Categories Completed; CR = Correct Responses; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; NPE = Non-perseverative Errors; PE = Perseverative Errors; TE =Total Errors; TNF-α = Tumor Necrosis Factor-α; WCST = Wisconsin Card Sorting Test; 

Figure S4
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Figure S4. Significant differences in regional homogeneity values among schizophrenia, bipolar disorder, major depressive disorder and healthy controls

Post hoc analyses in ReHo values in patients with schizophrenia, bipolar disorder, major depressive disorder and healthy controls (Panels A-I). * The significance level was P < 0.05, Bonferroni corrected corrected. Cluster A = Left orbital frontal cortex, left putamen and left insula; Cluster B = Left orbital frontal cortex; Cluster C = Right insula; Cluster D = Right orbital frontal cortex; Cluster E = Right primary and association visual cortex; Cluster F = Left visual association cortex; Cluster G = Right primary auditory cortex; Cluster H = Left primary motor/somatosensory cortex; Cluster I = Right supplementary motor area; ReHo = regional homogeneity.
Figure S5
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Figure S5. Significant differences in pro-inflammatory cytokine levels and executive cognition among schizophrenia, bipolar disorder, major depressive disorder and healthy controls

Pro-inflammatory cytokine levels of schizophrenia, bipolar disorder, major depressive disorder and healthy controls (Panels A-C). Significant differences in WCST scores in patients with schizophrenia, bipolar disorder, major depressive disorder and healthy controls (Panels D-H). * The significance level was P < 0.05, Bonferroni corrected corrected. CC = Categories Completed; CR = Correct Responses; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; NPE = Non-perseverative Errors; PE = Perseverative Errors; TE =Total Errors; TNF-α = Tumor Necrosis Factor-α; WCST = Wisconsin Card Sorting Test; 

Figure S6
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Figure S6. Distribution of the Wisconsin Card Sorting Test scores
Panle A and B show the distribution of the Wisconsin Card Sorting Test scores in the structural and functional connectivity datasets, respectively. CC = Categories Completed; CR = Correct Responses; NPE = Non-perseverative Errors; PE = Perseverative Errors; TE =Total Errors.
Figure S7

[image: image7.png]FA

IL-1B

ReHo

IL-6

CR cc

M il .
(AN - =
2 MAE:4.
50 MAES 8 MAE:1.41 © i
: RE0.14 30 RE0.45 -
4 6 40 2®
8 8 A
§ * . 830 g2 A\
3 815
i» 1. 3
g 2 g 210 =
T 10 T N 5
5
0 o ° .
-10 2
-0 0 10 20 30 40 50 60 -2 10 0 10 20 30 40 50 60 -0 0 10 20 30 40 50 o 10 20 3 4
Actual scores ual scores. Actual scores Actual scores
alilh st I _cibbies
cr([ITHALTY 4 . . Il Hallindaliize2-
1978 %
275 MAE:9.68 ::‘:0 . | | 275 MAESSS E
45 R R0.01
RX00 +
250 ©O 3 =1
2
. o © 40 -
g225 T 5 3, . § g s § 25
gm BE g T éas Z1s0 il
S5 = 5 E‘ g% 3 gt 3175
& o 1 S [ & 125 . & 150
15.0 REELS o
I = 100 W 125
125 © 0 7 TP 18
S 20 75 100
100
- 2 0 2 4 6 8 -10 0 10 20 30 40 50 60 -0 0 Mo 20 %0 40 50 0 10 20 30 40
00 Rt Actual scoes Actol soores Actalscores Adtal sores
" e 80 pag: MAE:4.36
MAE:5.21 MAE:1.33 MAE:S.1
60 035 8 RE0.18 50 R:0.4
2 26 g
§ § ) ‘
-4 4
H i I=
g k 2
H E: L
0 0
-10
2 -5
2 0o 2 a s -0 0 10 20 30 40 50 60 -0 0 10 20 30 40 50 0 10 20 30 40
Actual scores Actual scores. Actual scores
4o MAEHT1 15 MAERTS [ L0 P | 200 MAES.T1
W=an L R2-0.09 30 R-0.04 s
35 i o ' g
g %“ A8 0 g T gzs . I g150
Bl 35 g
25 5 X
° 1 g gzu 2125
g g20 o 3 §1oo
E‘s §1.s = § a5 B | &
o | i 2 75
X 10 5
10 50 -
o | 05 o | 20 |
00 0 2'5 10 20 30 40
-0 0 10 20 30 40 50 60 2 0 2 4 6 8 -0 0 10 20 30 40 50 60 0
Actual scores Actual scores Actual scores Actual scores




Figure S7. Scatter plots depict Wisconsin Card Sorting Test scores and predicted executive cognition  from the structural and functional connectivity datasets

Panels A and B show scatter plots of the predicted versus actual WCST scores in the structural connectivity datasets. Predicted executive cognition derived used FA values as input data (Panel A). Predicted executive cognition derived used IL-1β as input data (Panel B). Panels C and D show scatter plots of the predicted versus actual WCST scores in the functional connectivity datasets. Predicted executive cognition derived used ReHo values as input data (Panel C). Predicted executive cognition derived used IL-6 as input data (Panel D). The values of MAE and coefficient of determination (R2) are indicated in the plots. CC = Categories Completed; CR = Correct Responses; FA = fractional anisotropy; IL-1β = Interleukin-1β; IL-6 = Interleukin-6; MAE = Mean Absolute Error; NPE = Non-perseverative Errors; PE = Perseverative Errors; ReHo = regional homogeneity; TE = Total Errors. 
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