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Supplement 1
Supplementary Methods

Subjects

For FEP and UHR subjects, psychopathology was measured on the day using the Positive and Negative Syndrome Rating Scale (PANSS) Kay, 1987()
. This is a 30 item structured interview used to quantify the degree of positive, negative and/or general psychopathological symptoms present in a given individual. An estimate of premorbid IQ was obtained for all subjects using the reading subtest of the Wide Ranging Achievement Test (WRAT) Jastak and Wilkinson, 1984()
 which has previously been shown to provide an accurate estimate of premorbid IQ in clinical populations suffering brain dysfunction Johnstone et al., 1996()
.

Data Analysis (Preprocessing)
Structural MRI: All structural images were manually reoriented to place the anterior commissure at the origin of the three-dimensional Montreal Neurological Institute (MNI) coordinate system. Subsequently, the unified segmentation procedure Ashburner and Friston, 2005()
 was used in combination with the Diffeomorphic Anatomical Registration through the Exponentiated Lie algebra (DARTEL) algorithm Ashburner, 2007()
 implemented in SPM8 to segment and normalise the reoriented structural images. This procedure, which involves the creation of a study specific template, allows for each individual subject’s image to be segmented with maximised accuracy and sensitivity 
 ADDIN EN.CITE 
(Yassa and Stark, 2009)
. An additional “modulation” step consisted of multiplying the spatially normalised grey matter by its relative volume before and after normalisation in order to ensure that the total amount of grey matter in each voxel was conserved. As a final pre-processing step, the resulting modulated images were smoothed by convolving with an 8mm isotropic kernel at full width half maximum (FWHM). 
DTI: Diffusion data was processed using the software package ExploreDTI Leemans et al., 2009()
. Data was first pre-processed correcting for eddy current distortions and head motion. For each subject the b-matrix was also reoriented to provide a more accurate estimate of tensor orientations Leemans and Jones, 2009()
. Diffusion tensors were estimated using RESTORE 
 ADDIN EN.CITE 
(Chang et al., 2005)
, an automatic and iterative approach for the automatic rejection of data outliers. Finally Fractional Anisotropy (FA), Mean Diffusivity (MD) and Eigenvalue maps were then generated. FA skeletons were then generated from the FA maps using the software package Tract-Based Spatial Statistics (TBSS) 
 ADDIN EN.CITE 
(Smith et al., 2006)
. First the images were partially eroded and zero end slices removed to account for likely outliers resulting from the diffusion tensor fitting. The nonlinear registration tool FNIRT Andersson et al., 2007a(, b)
 was then used to non-linearly register the images to the FMRIB58_FA template aligning them to a 1x1x1mm standard MNI space, and then merged into a single 4D file. From this file a mean FA image was created which was used to generate a mean FA ‘skeleton’ representing WM tracts common to all subjects. Each subjects FA image was then projected onto the mean FA skeleton with the highest FA value at each point of the skeleton for that subject assigned to each corresponding skeleton voxel. Each subject’s skeleton is hence specific to them and also in the same standard space as the rest of the group. For more in depth detail see 
 ADDIN EN.CITE 
Smith et al. (2006)
. 
Functional MRI: Functional images were pre-processed using SPM8 software (http://www.fil.ion.ucl.ac.uk/spm) running under Matlab 7.1 (Math Works, Natick, MA, USA).  Initiation and suppression conditions were entered as two separate sessions, and a standard event-related design was conducted whereby the first image of the suppression condition was realigned to the first image of the initiation condition. The remaining images were then realigned to the first image of their respective session and resliced with sinc interpolation. Finally, the images were spatially normalized Friston et al., 1995()
 to a standard MNI-305 template using nonlinear- basis functions and spatially smoothed with a 6-mm full width at half maximum isotropic Gaussian kernel thus compensating for residual variability in functional anatomy after spatial normalization permitting the application of Gaussian random field theory for adjusted statistical inference. A standard event-related analysis of regional responses was performed to identify regional activations in each subject. To exclude low frequency drifts the data was high-pass filtered using a set of discrete cosine basis function with a cutoff of 128sec. Six experimental conditions: 1) initiation (In) 2) suppression (Su) 3/4) repetition of ‘REST’ during initiation/suppression (RI/S) and 5/6) cross fixation during initiation/suppression (CFI/S) were modeled independently by convolving the onset times with a canonical haemodynamic response function.  Since the primary objective was to identify the potential for patient classification based on functional activity and not to make inference regarding the mechanisms underlying language processing per se, error responses were not modeled as a separate regressor. Using the GLM parameter estimates obtained for all brain voxels, five contrasts of interest were then computed, namely; Su > In, Su > RS, In > RI, Su > CFS, and In > CFI. Of note, the contrast In>Su was not computed in this case since for the purposes of pattern recognition analysis it is effectively the same as the Su>In contrast and by definition could only give identical results. 
Genotyping: DNA was manually extracted as per the recommended protocol established by DNA Genotek Incorporated (http://www.dnagenotek.com/ROW/pdf/PD-PR-006.pdf). Extracted DNA was then genotyped for a pre-selected list of schizophrenia associated SNPs 
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(Chen et al., 2011, Cichon et al., 2011, Ferreira et al., 2008, Hansen et al., 2011, O'Donovan et al., 2008, Ripke et al., 2011, Rivero et al., 2010, Schulze et al., 2009, Stefansson et al., 2009, Steinberg et al., 2011, Williams et al., 2011)
 (see Table 2).  This is a complete list of all SNPs showing a positive genome-wide association with schizophrenia and/or bipolar disorder, published (or in press, to the best of the authors’ knowledge) until June 14th 2011. Genotyping was performed by KBioscience (Herts, UK) (http://www.kbioscience.co.uk), using KASP SNP genotyping system, a homogenous fluorescent resonance energy transfer (FRET) based system, coupled with competitive allele specific PCR. For more detailed information, see the KASP SNP genotyping manual at http://www.kbioscience.co.uk/download/KASP%20SNP%20Genotyping%20Manual%20V4%200.pdf. Genetic data was prepared for SVM input with the genotype of each SNP for each subject orthogonally coded – e.g. genotypes AA, AB, BB would be coded ‘100’, ‘010’ and ‘001’ - and the values for each subject collated into a single vector which could be entered into a SVM. We employed this orthogonal coding scheme to prevent introducing an artefactual ordinal relationship between the gentoypes. Resulting from 4 FEP, 1 UHR and 1 HC subject(s) who declined to provide a saliva sample, 14, 17 and 12 subject pairs were used as SVM input for the FEP vs. HC, UHR vs. HC and FEP vs. UHR genotype comparisons respectively, reduced from the original 19, 19 and 15 subject pairs. 
Neuropsychological Profile: Using the CVLT-II software package, 45 task subcomponents scores, representing seven cognitive domains, were generated for each subject from their answers provided. These subcomponents were, 1) trial 1 raw score (rs), 2) trial 1 standardised score (ss), 3) trial 1-5 rs, 4) trial 1-5 ss, 5) trial B rs, 6) trial B ss (representing level of recall), 7) short delayed free recall rs, 8) short delayed free recall ss, 9) long delayed free recall rs, 10) long delayed free recall ss, 11) short delayed cued recall rs, 12) short delayed cued recall ss, 13) long delayed cued recall rs, long delayed cued recall, 14) long delayed cued recall ss (representing Level of Delayed Recall), 15) proactive interference z-score difference (zsd), 16) retroactive interference zsd, 17) long delayed free recall versus trial 5 zsd 18) long delayed free recall versus short delayed free recall zsd (representing Recall Contrast Measures), 19) semantic clustering rs, 20) semantic clustering ss, 21) subjective clustering rs, 22) subjective clustering ss (representing Learning Characteristics), 23) total repetitions rs, 24) total repetitions ss, 25) total intrusions rs, 26) total intrusions ss, 27) total non-category intrusions rs, 28) total synonym/subordinate intrusions rs, 29) total across list intrusions rs, 30) total recall discriminability rs, 31) total recall discriminability ss (representing Recall errors), 32) total hits rs, 33) total hits ss, 34) total recognition discriminability rs, 35) total recognition discriminability ss, 36) source recognition discriminability rs, 37) source recognition discriminability ss, 38) semantic recognition rs, 39) semantic recognition ss, 40) novel recognition discriminability rs, 41) novel recognition discriminability ss, 42) total response bias rs, 43) total response bias ss (representing Delay recognition trials), 44) total recognition discriminability percentage score, 45) total recognition discriminability ss (representing Recall/Recognition contrast measures). All subcomponents were collated in this order into a single vector that could be entered into a SVM. Both raw and standardised scores were included given that the primary motivation was to investigate whether CVLT data can be used to classify individuals based on a pattern of alterations, rather than group level differences in specific cognitive components/domains. Since one UHR subject did not complete the task, 18 subject pairs were entered into the SVM for the UHR vs. HC comparison for this modality, rather than 19. 
SVM: For SVM, training consists of constructing a linear decision function, specified by an optimal-separating-hyperplane (OSH) separating the classes being compared. In practice, the OSH is constructed by finding the hyperplane that maximises the distance between the samples that are the most difficult to classify Schölkopf and Smola, 2002()
. It is hoped that by maximising the separation between these ambiguous data points, the classifier will also accurately classify unseen data points. The algorithm is then used to classify the input vectors of those subjects who have been withheld (i.e. the test set), before the process is repeated until every subject pair has been used as test data.
Supplementary Results

Potential Confounds: Using a Pearson’s correlation we investigated whether any of the successful classifiers able to discriminate FEP subjects from UHR or HC was driven by exposure to medication. No significant correlations were found either for total dose/mean dose per day and i) successful FEP versus HC classifiers based either on genotype (r=0.070, n=14, p=0.811/r=-0.247, n=14, p=0.394), CVLT-II score (r=0.295, n=19, p=0.220/r=-0.048, n=19, p=0.845), DTI (r=0.247, n=19, p=0.308/r=0.040, n=19, p=0.870), or HSCT contrasts, In>RI (r=-0.038, n=19, p=0.877/r=-0.172, n=19, p=0.482) or In>CFI (r=-0.187, n=19, p=0.443/r=0.099, n=19, p=0.686), nor; ii) successful FEP versus UHR classifiers based either on CVLT-II score (r=0.052, n=15, p=0.853/r=-0.399, n=15, p=0.141), GM (r=0.208, n=15, p=0.456/r=0.290, n=15, p=0.295) nor HSCT contrast In>CFI (r=0.093, n=15, p=0.741/r=-0.118, n=15, p=0.676).
Standard Univariate Analyses
Structural MRI: GM images were analysed using a paired t-test implemented in SPM8 software (http://www.fil.ion.ucl.ac.uk/spm) running under Matlab 7.1 (Math Works, Natick, MA, USA), with statistical inferences made at p<0.05 after Family-Wise Error (FWE) correction for multiple 
comparisons. 

DTI: Paired t-test analysis of FA Skeletons was performed using TBSS, whereby the FA skeletons for each group were fed into voxelwise cross-subject statistics. Analysis identifying differences between groups was made using a voxelwise statistical analysis based on a nonparametric permutation test (5000 permutations) and with a general linear model design matrix. Results were obtained using the Threshold-Free Cluster Enhancement (TFCE) method Smith and Nichols, 2009()
 and with a significance equal to a p value of less than 0.05 FWE corrected for multiple comparisons. 
Functional MRI: HSCT contrast images were analysed using a paired t-test implemented in SPM8 software (http://www.fil.ion.ucl.ac.uk/spm) running under Matlab 7.1 (Math Works, Natick, MA, USA), with statistical inferences made at p<0.05 after FWE correction for multiple comparisons, and cluster threshold k≥10.
Neuropsychological Profile: CVLT scores were compared using a paired t-test implemented in IBM SPSS 19 statistical software package (http://www-01.ibm.com/software/analytics/spss/products/statistics/). Inferences were made at p<0.007 based on a Bonferroni correction (α=0.05/7) applied to account for the 7 test domains. Consistent with standard analysis of cognitive data, for measures where both raw and standardised scores were available, only standardised scores were compared. 

Genotype: Observed and Hardy Weinberg equilibrium-expected frequencies were compared for each SNP using a Fisher’s exact test implemented through the web-based statistical software, http://vassarstats.net/fisher2x3.html. This was calculated in the most prevalent ethnicity, British Caucasian. All SNPs were compliant with HWE (Fisher’s exact test: p>0.05) in the HC group.
Supplementary Figure S1. Areas with significantly different FA values for the contrast HC>UHR (p<0.05, FWE corrected; shown in red) (left to right: axial slices with MNI Z-coordinate -28, -6, 2, 16, 32, 46, 67).
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Supplementary Table S1: Results of paired t-test analyses examining subcomponents of the CVLT-II task with respect to each SVM comparison.

	
	CVLT-II Subcomponent
	UHR versus HC
	FEP versus HC
	FEP versus UHR

	A


	Trial 1 (ss)
	t=-2.999, p=(0.008)*
	t=-2.615, p=(0.018)*
	t=1.262, p=(0.228)

	
	Trial 1-5 (ss)
	t=-4.106, p=(0.001)**
	t=-3.755, p=(0.001)**
	t=0.264, p=(0.795)

	
	Trial B (ss)
	t=-2.996, p=(0.008)*
	t=-2.683, p=(0.015)*
	t=-1.700, p=(0.111)

	B
	SD FR (ss)
	t=-4.080, p=(0.001)**
	t=-3.279, p=(0.004)**
	t=0.086, p=(0.932)

	
	LD FR (ss)
	t=-3.618, p=(0.002)**
	t=-3.899, p=(0.001)**
	t=0.346, p=(0.735)

	
	SD CR (ss)
	t=-5.133, p<(0.001)**
	t=-3.571, p=(0.002)**
	t=1.091, p=(0.294)

	
	LD CR (ss)
	t=-3.904, p=(0.001)**
	t=-3.261, p=(0.004)**
	t=0.608, p=(0.553)

	C
	PI List B vs. Trial 1 (zsd)
	t=1.206, p=(0.243)
	t=0.000, p=(1.000)
	t=-2.520, p=(0.024)*

	
	RI SDFR vs. Trial 5 (zsd)
	t=-0.456, p=(0.654)
	t=-0.889, p=(0.385)
	t=-0.202, p=(0.843)

	
	LDR LDFR vs. Trial 5 (zsd)
	t=-0.515, p=(0.613)
	t=-1.587, p=(0.130)
	t=0.191, p=(0.851)

	
	LDR LDFR vs. SDFR (zsd)
	t=-0.229, p=(0.821)
	t=-0.637, p=(0.532)
	t=0.511, p=(0.617)

	D
	SemClust (ss)
	t=-1.788, p=(0.091)
	t=-0.539, p=(0.596)
	t=3.371, p=(0.005)**

	
	SubjClust (ss)
	t=-2.435, p=(0.026)*
	t=-3.104, p=(0.006)**
	t=-1.407, p=(0.181)

	E
	TR (ss)
	t=-1.556, p=(0.137)
	t=3.007, p=(0.008)*
	t=2.614, p=(0.020)*

	
	TI (ss)
	t=1.219, p=(0.238)
	t=0.759, p=(0.457)
	t=-1.208, p=(0.247)

	
	TNCI (raw)
	t=1.198, p=(0.246)
	t=1.039, p=(0.313)
	t=-1.583, p=(0.136)

	
	TS/S (raw) a
	-
	-
	-

	
	TAL (raw)
	t=2.357, p=(0.030)*
	t=0.780, p=(0.446)
	t=-0.612, p=(0.550)

	
	TRecD (ss)
	t=-3.714, p=(0.002)**
	t=-3.152, p=(0.006)**
	t=0.706, p=(0.492)

	F
	TH (ss)
	t=-2.689, p=(0.015)*
	t=-2.295, p=(0.034)*
	t=0.312, p=(0.759)

	
	TRD Hits vs. FP (ss)
	t=-4.356, p<(0.001)**
	t=-2.548, p=(0.020)*
	t=1.671, p=(0.117)

	
	SRD Hits vs. List B FP (ss)
	t=-4.446, p<(0.001)**
	t=-2.423, p=(0.026)*
	t=1.355, p=(0.197)

	
	SemRD List A vs. List B Shared & PFPs (ss)
	t=-3.829, p=(0.001)**
	t=-2.143, p=(0.046)*
	t=1.908, p=(0.077)

	
	NRD Hits vs. PFPs & UFPs (ss)
	t=-3.074, p=(0.007)*
	t=-2.752, p=(0.013)*
	t=0.978, p=(0.344)

	
	TRB (ss)
	t=0.268, p=(0.792)
	t=1.228, p=(0.235)
	t=0.590, p=(0.565)

	G
	TRD vs LDFR (%)
	t=1.189, p=(0.250)
	t=0.563, p=(0.580)
	t=0.842, p=(0.414)

	
	TRD vs LDFR (ss)
	t=-1.197, p=(0.247)
	t=1.779, p=(0.092)
	t=1.946, p=(0.072)


**p-value<0.05 Bonferroni corrected. *p-value<0.05 uncorrected. A-G; CVLT test domains (A; Level of Recall, B; Level of Delayed Recall, C; Recall Contrast Measures, D; Learning Characteristics, E; Recall Errors, F; Delay Recognition Trials, G; Recall/Recognition Contrast Measures), SD/F/C/R; Short Delay/Free/Cued/Recall, LD/F/C/R; Long Delay/F/C/R, LDR; Long delay retention, PI; Proactive Interference, RI; Retroactive Interference, SemClus; Semantic Clustering, SubjClust; Subjective Clustering, TR; Total Repetitions, TI; Total Intrusions, TNCI; Total Non-Category Intrusions, TS/S; Total Synonym/Subordinate Intrusions, TAL; Total Across List Intrusions, TRecD; Total Recall Discriminability, TH; Total Hits, FP; False Positives, SRD; Source Recognition Discriminability, SemRD; Semantic RD, NRD; Novel RD, TRB; Total Response Bias, TRD; Total Recognition Discriminability, ss; standard score, zsd; z-score difference. a t could not be computed because the standard error of the difference is zero.
Supplementary Table S2: GM regions with a weight vector score in the top 30% of the maximum weight vector score across all GM regions for the sMRI based SVMs discriminating FEP from UHR subjects and UHR from HC subject. wi, and MNI coordinates, refer to peak weight vector score in each cluster.
	Region
	No of Voxels
	MNI Coordinate (x, y, z)
	wi

	FEP > UHR
	
	
	

	Frontal
	
	
	

	    Right Middle Frontal
	39
	39  3  43.5
	5.99

	Temporal
	
	
	

	    Right Middle Temporal
	73
	60  -18  -22.5
	5.54

	Occipital
	
	
	

	    Right Precuneus
	321
	25.5  -52.5  6
	6.93

	    Left Intracalcarine 
	104
	-19.5  -64.5  7.5
	5.71

	
	
	
	

	UHR > FEP
	
	
	

	Frontal
	
	
	

	    Right Frontal Pole
	72
	28.5  39  24
	7.15

	    Right Middle Frontal
	31
	40.5  22.5  24
	6.33

	
	1
	37.5  7.5  33
	5.4

	Temporal
	
	
	

	    Left Middle Temporal
	109
	-54  -34.5  0
	6.52

	
	31
	-54  -57  -3
	6.35

	    Right Middle Temporal
	1
	54  -52.5  -3
	5.37

	Parietal
	
	
	

	    Right Postcentral Gyrus
	146
	36  -33  45
	7.67

	    Right Posterior Supramarginal Gyrus
	7
	52.5  -43.5  33
	5.61

	    Left Angular Gyrus
	1
	-48  -54  34.5
	5.44


	Occipital
	
	
	

	    Right Superior Lateral Occipital 
	88
	43.5  -67.5  27
	6.46

	
	54
	22.5  -63  43.5
	54

	
	15
	31.5  -72  22.5
	5.88

	    Left Superior Lateral Occipital
	22
	-30  -61.5  42
	5.91

	
	2
	-28.5  -75  24
	5.48

	
	
	
	

	UHR > HC
	
	
	

	Frontal
	
	
	

	    Right Precentral Gyrus
	112
	30  -6  49
	8.58

	Occipital
	
	
	

	    Right Occipital Fusiform Gyrus
	28
	15  -85.5  -22.5
	6.51

	
	6
	34.5  -76.5  -13.5
	6.24

	    Right Inferior Lateral Occipital
	11
	34.5  -85.5  -1.5
	6.53

	Subcortical
	
	
	

	    Left Putamen
	27
	-22.5  9  -3
	6.66

	
	
	
	

	HC > UHR
	
	
	

	Frontal
	
	
	

	    Left Middle Frontal
	112
	-37.5  22.5  34.5
	7.22

	    Right Middle Frontal
	59
	39  3  43.5
	7.59

	    Right Inferior Frontal
	38
	52.5  10.5  7.5
	5.96

	    Right Frontal Pole
	31
	25.5  57  -4.5
	6.29

	Temporal
	
	
	

	    Left Superior Temporal
	275
	-43.5  -28.5  12
	7.44

	Occipital
	
	
	

	    Left Superior Lateral Occipital
	44
	-28.5  -81  19.5
	6.3

	    Left Inferior Lateral Occipital
	15
	-40.5  -75  -7.5
	5.88

	
	
	
	


MNI: Montreal Neurological Institute, SVM: Support Vector Machine, FEP: First Episode Psychosis, UHR: Ultra-High Risk, HC: Healthy Control.
Supplementary Table S3: WM regions with a weight vector score in the top 30% of the maximum weight vector score across all WM regions for the DTI based SVMs discriminating FEP from HC subjects and UHR from HC subjects. wi, and MNI coordinates, refer to peak weight vector score in each cluster.
	Region
	No of Voxels
	MNI Coordinate (x, y, z)
	wi

	FEP > HC
	
	
	

	Frontal
	
	
	

	    Left Middle Frontal 
	15
	-35  22  31
	15.9

	    Right Superior Frontal
	4
	21  29  45
	13.4

	 
	1
	22  29  43
	11.4

	    Right Middle Frontal
	12
	34  22  33
	12.8

	
	1
	38  3  43
	11.6

	    Right Frontal Pole
	2
	30  44  12
	11.8

	   
	1
	34  45  7
	11.2

	Temporal
	
	
	

	    Left Middle Temporal
	1
	-55  -10  -24
	11.4

	Parietal
	
	
	

	    Right Angular Gyrus
	3
	42  -53  26
	21.1

	    Left Superior Parietal
	2
	-22  -45  60
	11.4

	    Right Superior Parietal
	1
	31  -49  55
	12.3

	   
	1
	15  -49  64
	11.6

	    Right Postcentral Gyrus
	1
	9  -42  63
	12.5

	   
	1
	9  -43  65
	11.4

	Subcortical
	
	
	

	    Left Nucleus Accumbens
	2
	-3  5  -5
	11.3

	
	1
	-6  5  -5
	11.4

	
	
	
	

	HC > FEP
	
	
	

	Frontal
	
	
	

	    Left Middle Frontal
	6
	-41  8  35
	13.5

	    
	2
	-28  20  45
	14.6

	    Left Superior Frontal
	4
	-23  9  51
	15.8

	    Left Precentral Gyrus
	1
	-25  -21  63
	12.9

	    Right Precentral Gyrus
	5
	25  -10  58
	15.5

	
	3
	23  -9  57
	14.5

	
	1
	26  -11  62
	14.5

	Temporal
	
	
	

	    Left Middle Frontal
	1
	-27  3  54
	15.3

	
	1
	-50  -58  -6
	14.1

	Parietal
	
	
	

	    Left Superior Parietal
	19
	-28  -47  55
	17.5

	
	1
	-32  -47  56
	12.8

	    Right Superior Parietal
	1
	33  -53  49
	13.7

	    Right Postcentral Gyrus
	7
	16  -45  65
	16.3

	    
	1
	14  -45  59
	15.1

	Occipital
	
	
	

	    Left Superior Lateral Occipital
	1
	-27  -65  47
	15.3

	
	1
	-25  -65  47
	12.9

	
	1
	-18  -83  35
	12.4

	
	1
	-21  -80  32
	12.8

	    Right Inferior Lateral Occipital
	6
	43  -65  11
	17.6

	    Right Superior Lateral Occipital
	6
	43  -64  27
	14.9

	
	1
	43  -66  27
	13.1

	
	1
	36  -77  16
	12.4

	
	
	
	

	UHR > HC
	
	
	

	Frontal
	
	
	

	    Right Frontal Pole
	10
	29  51  -5
	13.2

	    
	1
	29  45  3
	11.6

	    Right Supplementary Motor Cortex
	5
	9  -11  67
	12.4

	    Right Middle Frontal 
	4
	36  3  45
	14.5

	   
	3
	36  19  36
	12.6

	    Left Middle Frontal
	4
	-35  22  31
	15.6

	    Left Superior Frontal
	2
	-12  -8  66
	12.4

	
	1
	-12  -8  64
	11.1

	    Left Precentral 
	1
	-19  -15  62
	11

	    Left Frontal Pole
	1
	-28  39  24
	11

	
	1
	-30  43  22
	11.7

	Temporal
	
	
	

	    Right Middle Temporal
	3
	50  -54  1
	12.3

	Parietal
	
	
	

	    Right Superior Parietal
	3
	35  -40  44
	13.9

	
	2
	35  -41  48
	12.3

	    Left Superior Parietal
	1
	-35  -39  51
	11.8

	Occipital
	
	
	

	    Left Lingual Gyrus
	2
	-26  -56  3
	12.2

	
	
	
	

	HC > UHR
	
	
	

	Frontal
	
	
	

	    Right Precentral Gyrus
	3
	12  -15  65
	14.3

	    Left Superior Frontal
	1
	-19  -11  63
	13.8

	    Left Precentral Gyrus
	1
	-17  -13  63
	15.4

	    Right Superior Frontal
	1
	14  -5  62
	13.8

	    Left Middle Frontal
	1
	-29  27  37
	12.7

	
	1
	-27  19  29
	12.9

	Parietal
	
	
	

	    Right Superior Parietal
	20
	33  -53  48
	17.5

	
	8
	36  -50  40
	17.9

	    
	3
	18  -51  59
	15.7

	    
	1
	35  -50  49
	13.4

	    Left Postcentral Gyrus
	2
	-16  -37  67
	13.1

	    Left Superior Lateral Occipital
	2
	-28  -63  47
	15.4

	    Right Postcentral Gyrus
	1
	34  -37  51
	14.8

	    Right Superior Lateral Occipital
	1
	43  -64  27
	13.3

	
	
	
	


MNI: Montreal Neurological Institute, SVM: Support Vector Machine, FEP: First Episode Psychosis, UHR: Ultra-High Risk, HC: Healthy Control.
Supplementary Table S4: Regions with a weight vector score in the top 30% of the maximum weight vector score across all regions for the fMRI based SVMs discriminating FEP from HC subjects for the fMRI contrast In>RI, FEP from UHR subjects for the fMRI contrast In>CFI, and FEP and HC subjects for the fMRI contrast In>CFI. wi, and MNI coordinates, refer to peak weight vector score in each cluster.
	Region
	No of Voxels
	MNI Coordinate (x, y, z)
	wi

	In > RI
	
	
	

	FEP > HC
	
	
	

	Frontal
	
	
	

	    Left Superior Frontal 
	32
	-26  14  66
	13.3

	    Left Frontal Pole
	28
	-38  50  18
	12.8

	    Left Middle Frontal 
	24
	-42  2  58
	11.7

	Occipital
	
	
	

	    Left Occipital Pole
	3
	-22  -96  20
	10.4

	    Left Inferior Lateral Occipital
	1
	58  -60  14
	9.89

	Subcortical
	
	
	

	    Anterior Cingulate
	64
	0  28  -2
	14.1

	    Left Posterior Cingulate
	1
	58  -60  14
	1

	
	
	
	

	HC > FEP 
	
	
	

	Frontal
	
	
	

	    Left Frontal Pole
	20
	-32  60  8
	19.1

	Occipital
	
	
	

	    Right Superior Lateral Occipital
	7
	20  -78  56
	15.1

	    Left Superior Lateral Occipital
	6
	-22  -78  54
	14.8

	
	
	
	

	In > CFI
	
	
	

	FEP > UHR
	
	
	

	Frontal 
	
	
	

	    Left Precentral Gyrus
	21
	-46  -14  62
	15.4

	
	4
	-22  -26  78
	12.7

	
	1
	-30  -24  74
	10.8

	    Left Superior Frontal
	6
	-4  30  64
	14.3

	    Right Frontal Pole
	13
	12  66 8
	13.4

	    
	10
	10  46  50
	12.1

	    Supplementary Motor Cortex
	11
	0  0  74
	12.3

	Occipital
	
	
	

	    Precuneus
	4
	0  -66  60
	12.3

	Subcortical
	
	
	

	    Right Anterior Cingulate
	19
	2  34  4
	12.2

	
	
	
	

	UHR > FEP
	
	
	

	Frontal
	
	
	

	    Left Frontal Pole
	41
	-24  56  30
	14.5

	    
	3
	-38  40  36
	10.6

	
	1
	-18  46  44
	10.4

	    Right Frontal Pole
	7
	14  58  34
	11.9

	    Left Superior Frontal
	5
	-20  22  64
	11.4

	Occipital
	
	
	

	    Left Superior Lateral Occipital
	1
	-20  -76  56
	10.4

	
	
	
	

	FEP > HC
	
	
	

	Frontal
	
	
	

	    Left Frontal Pole
	16
	-4  58  34
	14.4

	   
	12
	-16  58  20
	11.4

	    Right Frontal Pole
	11
	16  66  8
	12.3

	    
	1
	22  44  46
	10.4

	    Left Inferior Frontal
	11
	-52  32  -2
	11.6

	    Left Precentral Gyrus
	2
	-56  -4  44
	10.9

	Occipital
	
	
	

	    Right Superior Lateral Occipital
	3
	32  -88  22
	10.6

	Subcortical
	
	
	

	    Paracingulate Gyrus
	51
	0  40  -10
	14

	    Right Anterior Cingulate
	6
	4  38  2
	10.3

	
	
	
	

	HC > FEP
	
	
	

	Frontal
	
	
	

	    Right Frontal Pole
	14
	14  58  36
	192

	    Left Frontal Pole
	11
	-34  46  34
	16.4

	    
	1
	-20  58  30
	13.7

	    Right Superior Frontal
	8
	2  18  68
	18

	    
	3
	12  34  60
	14.8

	
	
	
	


fMRI: functional magnetic resonance imaging, In: Initiation, CFI: Cross-fixation during initiation, RI: repetition of ‘REST’ during initiation, MNI: Montreal Neurological Institute, SVM: Support Vector Machine, FEP: First Episode Psychosis, UHR: Ultra-High Risk, HC: Healthy Control.
Supplementary Table S5: SNPs with a weight vector score in the top 30% of the maximum weight vector score across all SNPs, for the genetic based SVM discriminating FEP from HC subjects. wi: Weight vector score for each SNP.
	Gene
	    SNP
	wi

	FEP > HC
	
	

	    TCF4/CCDC68
	rs4309482
	1.027 E-15

	
	
	

	HC > FEP
	
	

	    NRGN 
	rs12807809
	-9.992 E-16

	    MHC/PRSS
	rs13211507
	-9.992 E-16

	
	
	


MHC/PRSS: Major histocompatibility complex/Cationic trypsinogen gene, NRGN: Neurogranin, TCF4/CCDC68: Transcription factor 4 Coiled coil domain  containing 68, ‘E-n’: Multiplies the preceding value by (10)-n, where n is a real number, SNP: Single Nucleotide Polymorphism, SVM: support vector machine, FEP: First Episode Psychosis, HC: Healthy Control.
Supplementary Table S6: CVLT-II subcomponents with a weight vector score in the top 30% of the maximum weight vector score across all subcomponents for the neuropsychological profile based SVM discriminating FEP from HC subjects, and FEP from UHR subjects. wi: Weight vector score for each subcomponent.
	CVLT Subcomponent
	Cognitive Domain
	wi

	FEP > HC
	
	

	    Total Repetitions ss
	Recall Errors
	0.520

	
	
	

	HC > FEP
	
	

	    Long Delay Free Recall rs
	Level of Delayed Recall
	-0.358

	
	
	

	FEP > UHR
	
	

	    Total Repetitions ss
	Recall Errors
	0.507

	
	
	

	UHR > FEP
	
	

	    Trial B rs
	Level of Recall
	-0.285

	
	
	


rs: raw score, ss: standardized score, CVLT-II: California verbal learning test (2nd Ed.), SVM: support vector machine, FEP: First Episode Psychosis, UHR: Ultra-High Risk, HC: Healthy Control.
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