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Fig. S1. Dependency of model parameters from sample size.
Figure displays the effect of sample size on model performance (therefore, models were trained and internally validated in half of the B-SNIP1 [(B-SNIP)/2)] and in the combined B-SNIP1 and B-SNIP2 [(B-SNIP)1+2)] samples). BAC=Balanced accuracy.


	
	Original scores
	Converted scores

	
	SANS
	SAPS
	PANSS negative
	PANSS positive

	Controls
	0.64 (1.93)
	0.12 (0.56)
	7.34 (0.65)
	11.22 (0.14)

	Psychosis Probands
	18.12 (17.82)
	8.65 (12.86)
	13.21 (5.99)
	13.43 (3.33)

	MDwoP
	11.20 (12.84)
	0.60 (1.39)
	10.89 (4.32)
	11.34 (0.36)

	BPwoP
	11.28 (12.42)
	1.08 (2.91)
	10.91 (4.18)
	11.47 (0.75)
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Table S1. Psychosis symptoms (conversion from SANS/SAPS to PANSS scores for the FOR2107 study)
Abbreviations: FOR2107=DFG Forschergruppe 2107, MDwoP=probands with major depression without psychosis, BPwoP=bipolar probands without psychosis, SAPS=Scale for Assessment of Positive Symptoms and SANS=Scale for Assessment of Negative symptoms 1, PANSS=Positive And Negative Syndrome Scale 2. Conversion was estimated using the computations from Van Erp and colleagues 3 using SANS and SAPS composite/total scores.


	Study

	Total scorea
	No depression/
remission
	Mild depression
	Moderate depression
	Severe depression

	
B-SNIP1
	
	
	
	
	

	Controls
	
	
	
	
	

	Psychosis probands
	10.74 (9.32)
	50.6%
	26.7%
	21.2%
	1.5%

	
B-SNIP2
	
	
	
	
	

	Controls
	
	
	
	
	

	Psychosis probands
	11.41 (10.24)
	47.0%
	28.9%
	20.6%
	3.6%

	
PARDIP
	
	
	
	
	

	Controls
	
	
	
	
	

	BPwP
	17.86 (12.46)
	34.7%
	16.3%
	40.8%
	8.2%

	BPwoP
	17.15 (11.05)
	23.5%
	35.3%
	35.3%
	5.9%

	
FOR2107
	
	
	
	
	

	Controls
	2.65 (3.42)
	
	
	
	

	Psychosis Probands
	12.11 (8.07)
	
	
	
	

	MDwoP
	11.95 (9.65)
	
	
	
	

	BPwoP
	11.88 (13.45)
	
	
	
	

	
PRONIA
	
	
	
	
	

	Controls
	3.07 (2.56)
	100%
	
	
	

	ROD
	22.71 (11.36)
	21.4%
	21.4%
	28.6%
	28.6%

	CHR
	31.06 (8.98)
	0.0%
	0.0%
	43.8%
	56.3%

	ROP
	28.10 (16.39)
	20.0%
	0.0%
	30.0%
	50.0%



[bookmark: _Toc145357911]Table S2. Depression (gradation estimation)
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, PARDIP= Psychosis and Affective Research Domains and Intermediate Phenotypes, BPwP=bipolar probands with psychosis, BPwoP=bipolar probands without psychosis, FOR2107=DFG Forschergruppe 2107, MDwoP=probands with major depression without psychosis, PRONIA=Personalised Prognostic Tools for Early Psychosis Management, ROD=recent-onset depression probands, CHR=clinical-high-risk- for psychosis probands, ROP=recent-onset-psychosis probands. Further explanations: aDepressive symptoms were estimated using the following measures: B-SNIP1, B-SNIP2, PARDIP=Montgomery–Åsberg Depression Rating Scale (MADRS; 4); FOR2107=Original Beck Depression Inventory, 1978 version 5; PRONIA=Beck Depression Inventory-II (BDI-II; 6). Severity gradation was calculated according to MADRS: 7. BDI: 6. No severity gradation could be computed for the original Beck Depression Inventory used in the FOR 2107 sample.


	
	Classifier
	Specified parameters
	Balancing method
	PCA components

	Overall best configuration
	Support vector machine
	C=1, linear kernel
	Undersampling majority class
	3

	Outer fold 1
	Support vector machine
	C=0.5, rbf kernel
	SMOTE
	disabled

	Outer fold 2
	Support vector machine
	C=0.1, linear kernel
	Undersampling majority class
	2

	Outer fold 3
	Support vector machine
	C=1, linear kernel
	Undersampling majority class
	3



Table S3. Specifications of the best machine learning model
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	TP
	FP
	TN
	FN
	BAC
	Sensitivity
	Specificity
	PPV
	NPV
	P-value

	
B-SNIP1

	Fold 1
	122
	32
	72
	101
	61.97
	54.71
	69.23
	79.22
	41.62
	

	Fold 2
	124
	22
	67
	113
	63.80
	52.32
	75.28
	84.93
	37.22
	

	Fold 3
	111
	22
	90
	103
	66.11
	51.87
	80.36
	83.46
	46.63
	

	Mean
	
	
	
	
	63.96
	52.97
	74.96
	82.54
	41.82
	<.001

	
B-SNIP2 (external validation-1)

	Psychosis probands vs. Controls
	373
	75
	214
	293
	65.03
	56.01
	74.05
	83.26
	42.21
	

	
PARDIP (external validation-2)

	BPwP vs. Controls
	30
	26
	44
	14
	65.52
	68.18
	62.86
	53.57
	75.86
	

	
FOR2107 (external validation-3)

	Psychosis probands vs. Controls
	22
	19
	53
	29
	58.37
	43.14
	73.61
	53.66
	64.63
	



Table S4. Model results for the comparison of chronic psychosis probands vs. controls for B-SNIP1 and external validation samples B-SNIP2, PARDIP, and FOR2107

Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, TP=true positive findings, FP=false positive findings, TN=true negative findings, FN=false negative findings, BAC=balanced accuracy score, PPV=positive predictive value, NPV=negative predictive value, FOR2107=DFG Forschergruppe 2107.
Further Explanations: P-value is indicated for BAC score as this metric was used to identify the best performing model.


	
	TP
	FP
	TN
	FN
	BAC
	Sensitivity
	Specificity
	PPV
	NPV

	
schizophrenia probands vs. schizoaffective probands

	Fold 1
	47
	19
	33
	49
	56.21
	48.96
	63.46
	71.21
	40.24

	Fold 2
	45
	26
	34
	43
	53.90
	51.14
	56.67
	63.38
	44.16

	Fold 3
	37
	33
	33
	44
	47.84
	45.68
	50.00
	52.86
	42.86

	Mean
	
	
	
	
	52.65
	48.59
	56.71
	62.48
	42.42

	
schizophrenia probands vs. bipolar probands

	Fold 1
	39
	23
	50
	54
	55.21
	41.94
	68.49
	62.90
	48.08

	Fold 2
	37
	35
	43
	50
	48.83
	42.53
	55.13
	51.39
	46.24

	Fold 3
	27
	20
	60
	58
	53.38
	31.76
	75.00
	57.45
	50.85

	Mean
	
	
	
	
	52.48
	38.74
	66.21
	57.25
	48.39

	
schizoaffective probands vs. bipolar probands

	Fold 1
	29
	46
	36
	26
	48.31
	52.73
	43.90
	38.67
	58.06

	Fold 2
	21
	33
	46
	36
	47.54
	36.84
	58.23
	38.89
	56.10

	Fold 3
	50
	43
	27
	16
	57.16
	75.76
	38.57
	53.76
	62.79

	Mean
	
	
	
	
	51.00
	55.11
	46.90
	43.77
	58.98



Table S5. Model results for individual psychosis proband groups in the B-SNIP1 sample
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, TP=true positive findings, FP=false positive findings, TN=true negative findings, FN=false negative findings, BAC=balanced accuracy score, PPV=positive predictive value, NPV=negative predictive value.
Further Explanations: P-value is indicated for BAC score as this metric was used to identify the best performing mode.

	
	TP
	FP
	TN
	FN
	BAC
	Sensitivity
	Specificity
	PPV
	NPV

	Fold 1
	53
	17
	38
	55
	59.08
	49.07
	69.09
	75.71
	40.86

	Fold 2
	50
	7
	46
	60
	66.12
	45.45
	86.79
	87.72
	43.40

	Fold 3
	52
	9
	35
	67
	61.62
	43.70
	79.55
	85.25
	34.31

	Mean
	
	
	
	
	62.28
	46.08
	78.48
	82.89
	39.52



Table S6. Model results for 50% of the B-SNIP1 sample
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, TP=true positive findings, FP=false positive findings, TN=true negative findings, FN=false negative findings, BAC=balanced accuracy score, PPV=positive predictive value, NPV=negative predictive value.
Further Explanations: P-value is indicated for BAC score as this metric was used to identify the best performing model.
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	TP
	FP
	TN
	FN
	BAC
	Sensitivity
	Specificity
	PPV
	NPV

	Fold 1
	246
	43
	154
	223
	65.31
	52.45
	78.17
	85.12
	40.85

	Fold 2
	210
	30
	163
	263
	64.43
	44.40
	84.46
	87.50
	38.26

	Fold 3
	255
	41
	166
	204
	67.87
	55.56
	80.19
	86.15
	44.86

	Mean
	
	
	
	
	65.87
	50.80
	80.94
	86.26
	41.33



Table S7. Model results for combined B-SNIP1 and B-SNIP2 samples
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, TP=true positive findings, FP=false positive findings, TN=true negative findings, FN=false negative findings, BAC=balanced accuracy score, PPV=positive predictive value, NPV=negative predictive value.
Further Explanations: P-value is indicated for BAC score as this metric was used to identify the best performing model.

	Study
	Group
	SPEM variables

	
	
	Predictive maintenance gain
	Early maintenance gain
	Initial eye acceleration
	Eye latency

	B-SNIP1
	Psychosis probands
	-.05 (n.s.)
	-.11 (p=.008)
	-.08 (n.s.)
	.08 (n.s.)

	B-SNIP2
	Psychosis probands
	-.08 (n.s.)
	-.09 (p=.03)
	.02 (n.s.)
	.03 (n.s.)

	PARDIP
	BPwP
	.11 (n.s.)
	.06 (n.s.)
	-.05 (n.s.)
	-.02 (n.s.)

	FOR2107
	Psychosis probands
	-.05 (n.s.)
	-.11 (n.s.)
	-.05 (n.s.)
	.17 (n.s.)

	PRONIA
	ROP
	.07 (n.s.)
	.33 (n.s.)
	.20 (n.s.)
	.07 (n.s.)



Table S8. Correlations between SPEM variables and chlorpromazine equivalents
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, PARDIP= Psychosis and Affective Research Domains and Intermediate Phenotypes, BPwP=bipolar probands with psychosis, BPwoP=bipolar probands without psychosis, PRONIA=Personalised Prognostic Tools for Early Psychosis Management, ROD=recent-onset depression probands, CHR=clinical-high-risk- for psychosis probands, ROP=recent-onset-psychosis probands, n.s.=non-significant (p values were shown Bonferroni-Holm corrected).
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	Group
	SPEM variables

	
	Predictive maintenance gain
	Early maintenance gain
	Initial eye acceleration
	
Eye latency

	Psychosis probands
	.08 (p=.006)
	.13 (p=.004)
	.11 (p=.004)
	-.04 (n.s.)

	Healthy controls
	.10 (n.s.)
	.09 (n.s.)
	.08 (n.s.)
	-.05 (n.s.)



Table S9. Correlations between SPEM variables and Wide Range Achievement Test 4 in the B-SNIP1 sample
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, n.s.=non-significant (p values were shown Bonferroni-Holm corrected).
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	Group
	SPEM variables

	
	Predictive maintenance gain
	Early maintenance gain
	Initial eye acceleration
	
Eye latency

	Psychosis probands
	.14 (p=.004)
	.19 (p=.004)
	.15 (p=.004)
	-.06 (p=.01)

	Healthy controls
	.04 (n.s.)
	.09 (n.s.)
	.05 (n.s.)
	-.02 (n.s.)



Table S10. Correlations between SPEM variables and z-scores of the Brief assessment of cognition in schizophrenia in the B-SNIP1 sample
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, n.s.=non-significant (p values were shown Bonferroni-Holm corrected).


	
SPEM variable
	
ANOVA
	
Post-hoc (Bonferroni-corrected alpha-level)

	Predictive maintenance gain
	F(4,751)=2.44, p=.05
	all comparisons were non-significant (p≥.20)

	Early maintenance gain
	F(4,750)=2.66, p=.03
	B-SNIP1 > FOR2107 p=.02, all other comparisons were non-significant (p≥.48)

	Initial eye acceleration
	F(4,747)=7.51, p<.001
	B-SNIP1 < FOR2107 p<.001
B-SNIP1 < PRONIA p=.01
B-SNIP2 < FOR2107 p=.001
B-SNIP2 < PRONIA p=.02
PARDIP < FOR2107 p<.001
PARDIP < PRONIA p=.005
all other comparisons were non-significant (p=1.00)

	Eye latency
	F(4,748)=6.74, p<.001
	B-SNIP1 > FOR2107 p=.02
B-SNIP2 > FOR2107 p<.001
PARDIP > FOR2107 p<.001
all other comparisons were non-significant (p≥.11)


Table S11. Differences between laboratories/recording devices in SPEM variables of healthy controls
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	TP
	FP
	TN
	FN
	BAC
	Sensitivity
	Specificity
	PPV
	NPV

	Fold 1
	94
	21
	83
	129
	60.98
	42.15
	79.81
	81.74
	39.15

	Fold 2
	138
	30
	59
	99
	62.26
	58.23
	66.29
	82.14
	37.34

	Fold 3
	103
	26
	86
	111
	62.46
	48.10
	76.79
	79.84
	43.65

	Mean
	
	
	
	
	61.90
	49.50
	74.30
	81.24
	40.05



Table S12. Model results B-SNIP1 sample (comparison psychosis probands vs. controls, predictors: predictive maintenance gain, early maintenance gain)
Abbreviations: B-SNIP=Bipolar-Schizophrenia Network on Intermediate Phenotypes, TP=true positive findings, FP=false positive findings, TN=true negative findings, FN=false negative findings, BAC=balanced accuracy score, PPV=positive predictive value, NPV=negative predictive value.
Further Explanations: P-value is indicated for BAC score as this metric was used to identify the best performing model.
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