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SUPPLEMENTARY MATERIAL
1. eAppendix 1. Methods
1.1 Genotyping and PRS building
DNA from blood tests or saliva sample was obtained from most participants at baseline (73.6% of cases and 78.5% of controls). EUGEI sample was genotyped by Cardiff University on the PsychChip array Illumina (San Diego, CA). 
Quality control (QC) process excluded those SNPs with minor allele frequency (MAF) <=5%; Hardy Weinberg equilibrium (HWE) p < 10−6 in control subjects; presenting <0.01 individual (mind) and <0.02 genotype missingness (GENO); which were pruned in a second step using the following criteria: window size=200kb, step size=50 SNPs, R2 threshold=0.25 . Individuals with high level of heterozygosity (+-3SD) and with a relatedness over a threshold of 0.1 were removed.
1.2 Definition of European ancestry based on PC
Proportion of self-reported European ethnicity was divided across all the sample by ranking PC1 in centiles. We established the cut-off point in the stacked PC1 when three groups in a row reported less than 0.5 of self-reported “white European”. We repeated the process for PC2 and used the two cut-off point as threshold in which those who fell within them were considered as European.
We presented below (Table S2) the genotyped EUGEI cases and controls, cross-tabulating site by PC ethnicity (European, all others). The small N of other ethnicities per site supports rationale to restrict to Europeans.
1.3 Adaptation of Maudsley Environmental Risk Score (MERS)
In order to estimate the cumulative environmental exposure, we adapted the Maudsley environment risk score for psychosis (MERS)1, by removing obstetric complications and urbanicity based on availability of data as per the definitions in the table below.
1.3.1 Table S1. Definition and values per risk factors to estimate MERS (adapted from Vassos, 2020)
	Risk factor
	Sub-categories
	
	RR from M-A
	Definition in EUGEI sample
	MERS

	Ethnic minority
	Native
	1
	Native White
	−0.5

	
	White
	1.8
	Migrant white
	2

	Paternal age (years)
	<40
	1
	<40
	0

	
	40–50
	1.17
	40–50
	0.5

	
	>50
	1.60
	>50
	2

	Cannabis
	No exposure
	1
	never used
	−1

	
	Little/moderate
	1.41
	weekly
	0

	
	High exposure
	2.77
	daily
	3

	Childhood adversity
	No exposure
	1
	no exposure
	−1.5

	
	Any exposure
	2.78
	any exposure
	2.5










1. 4 Goodness of fit of data of joint effect of PRSs, MERS and their interaction terms
As secondary analyses, we explored goodness of fit of data of the joint use of PRSs and MERS alongside their interactive terms. We built a series of logistic regression models to test case-control associations for schizophrenia-spectrum disorder and affective psychosis in which, starting with a baseline model including covariates (sex, 10PCs and sites), we sequentially added first the three PRSs, then MERS and lastly the interaction terms; in order to identify the added significant value to the variance of both clinical groups. We did this by comparing models through likelihood-ratio test. 


1.5 Additional PRS and MERS interaction models
Given the required bigger sample for GxE interaction analyses and in order to optimise our sample size, we also ran a logistic model to test interactions with the whole group of psychosis when compared with controls. Additionally, we conducted exploratory analyses to explore interaction in case-only comparison.

1.6 Polygenic and polyenvironment interaction by the departure from additivity approach
In order to calculate departure from additivity we created dichotomised variable for each PRS based on a cut-off at centile 75 in cases and controls reproducing the methods of previous published publications2. The relative excess risk due to interaction (RERI) was calculated through Excel sheet provided by T. Andersson, L. Alfredsson,  H. Källberg, S. Zdravkovic and A. Ahlbom3; with 95% confidence intervals using the approximate variance estimators presented in Hosmer DW, Lemeshow S.

1.7 Power Calculation via Simulation in R
Codes for calculating power and minimum sample size using simulations in R. The parameters below are standardised coefficients for PRS-SZ, MERS, and PRS-SZxMERS interaction, from the comparison of SSD vs controls:
### Final Simulation Including Standardised Main Effects of G and E and the prevalence of the outcome
# Load necessary libraries
set.seed(123)  # For reproducibility
# Define parameters for simulation
n_simulations <- 1000         # Number of simulations
n_obs <- 1271                  # Number of observations per simulation
n_predictors <- 55             # Number of additional covariates
beta_PRS <- log(1.78)           # Log-odds (effect size) for X1
beta_MERS <- log(2.66)           # Log-odds (effect size) for X2
beta_interaction <- log(0.85)  # Log-odds (effect size) for interaction term
prevalence <- 0.27            # Desired prevalence of the outcome (10%)
intercept <- log(prevalence / (1 - prevalence))  # Intercept to achieve the desired prevalence
alpha <- 0.05                 # Significance level

# Function to standardize the predictors
standardize <- function(x) {
  return((x - mean(x)) / sd(x))
}

# Function to calculate power for interaction term with main effects, interaction, and prevalence
calculate_power_interaction_with_prevalence <- function(n_obs) {
  sig_count <- 0  # To count significant results for the interaction term
  for (i in 1:n_simulations) {
    # Simulate continuous predictors
    PRS <- rnorm(n_obs, mean = 0, sd = 1)  # Simulate standardised polygenic score
    MERS <- rnorm(n_obs, mean = 0, sd = 1)  # Simulate standardised environmental score
    
    interaction_term <- PRS * MERS  # Interaction between standardized PRS and MERS
    
    # Simulate additional covariates (uncorrelated for simplicity)
    X_covariates <- matrix(rnorm(n_obs * n_predictors), ncol = n_predictors)
    
    # Simulate log-odds including main effects, interaction effect, and baseline intercept for prevalence
    log_odds <- intercept + beta_PRS * PRS + beta_MERS * MERS + beta_interaction * interaction_term + rnorm(n_obs)  # Main and interaction effects
    prob <- 1 / (1 + exp(-log_odds))  # Convert log-odds to probability
    
    # Simulate binary outcome based on probabilities
    Y <- rbinom(n_obs, 1, prob)
    
    # Fit the logistic regression model with main effects, interaction, and covariates
    model <- glm(Y ~ PRS * MERS + X_covariates, family = binomial)
    
    # Check if the interaction term is significant
    p_value <- summary(model)$coefficients["PRS:MERS", 4]  # p-value of the interaction term
    if (p_value < alpha) {
      sig_count <- sig_count + 1  # Count if the interaction term is significant
    }
  }
  
  # Estimate power for the interaction term
  power_estimate <- sig_count / n_simulations
  return(power_estimate)
}
# Calculate power for a specific sample size
power_estimate <- calculate_power_interaction_with_prevalence(n_obs)
cat("Estimated power for interaction term:", power_estimate, "\n")

### Iterative approach to estimate the sample size needed to achieve 80% power
# Iteratively increase sample size to achieve 80% power for interaction term (with prevalence)
n_obs <- 2400  # Starting sample size
step_size <- 200  # Increase sample size in steps
desired_power <- 0.8  # Target power
max_iterations <- 100  # Max number of iterations to avoid infinite loop
iteration <- 0
power_estimate <- 0

while (power_estimate < desired_power && iteration < max_iterations) {
  power_estimate <- calculate_power_interaction_with_prevalence(n_obs)
  cat("Sample size:", n_obs, "Estimated power for interaction:", power_estimate, "\n")
  
  # Increase sample size if power is below the desired threshold
  if (power_estimate < desired_power) {
    n_obs <- n_obs + step_size
    iteration <- iteration + 1
  }
}

# Output final sample size
if (power_estimate >= desired_power) {
  cat("Estimated sample size needed for 80% power for interaction term (with prevalence):", n_obs, "\n")
} else {
  cat("Could not achieve 80% power after", max_iterations, "iterations.\n")
}

2. eAppendix 2. Results
2.1 Sociodemographic descriptive 
2.1.1 Table S2. Genotyped EUGEI split in cases and controls, cross-tabulating site by PC ethnicity (European, all others); n (%).   
	
	CASE
	
	CONTROL
	

	SITE
	Eur
	Other
	Eur
	Other

	Southeast London
	67 (48.55)
	71 (51.45)
	98 (61.25)
	62 (38.75)

	Cambridgeshire
	32 (91.43)
	3 (8.57)
	96 (92.31)
	8 (7.69)

	Amsterdam
	40 (58.82)
	28 (41.18)
	58 (69.05)
	26 (30.95)

	Gouda and Voorhout
	72 (96)
	3 (4)
	86 (94.51)
	5 (5.49)

	Madrid
	28 (100)
	0 (0)
	28 (84.85)
	5 (15.15)

	Barcelona
	14 (73.68)
	5 (26.32)
	23 (82.14)
	5 (17.86)

	Oviedo
	25 (96.15)
	1 (3.85)
	21 (84)
	4 (16)

	Valencia
	26 (89.66)
	3 (10.34)
	18 (100)
	0 (0)

	Paris
	23 (63.89)
	13 (36.11)
	62 (82.67)
	13 (17.33)

	Puy de Dome (Clermont
	7 (70)
	3 (30)
	33 (97.06)
	1 (2.94)

	Bologna
	33 (82.5)
	7 (17.5)
	31 (93.94)
	2 (6.06)

	Palermo
	20 (100)
	0 (0)
	50 (100)
	0 (0)

	Ribeirao Preto
	98 (76.56)
	30 (23.44)
	227 (83.76)
	44 (16.24)

	Santiago
	20 (100)
	0 (0)
	36 (100)
	0 (0)

	Veneto
	41 (100)
	0 (0)
	106 (100)
	0 (0)

	Val-de-Marne
	12 (57.14)
	9 (42.86)
	0 (0)
	0 (0)

	Cuenca
	15 (100)
	0 (0)
	32 (88.89)
	4 (11.11)

	Total
	573 (76.5)
	176 (23.5)
	1005 (84.88)
	179 (15.12)



2.2 Exploratory analyses
2.2.1 Table S3. Pearson correlation between PRSs and environmental exposures in European sample 
	
	rPRS-SZa
	rPRS-BDa
	rPRS-Da
	Paternal age >45y
	Frequent cannabis
	Migration
	SLE
	Childhood adversity
	MERS

	rPRS-SZa
	1.0000
	
	
	
	
	
	
	
	

	rPRS-BDa
	0.5323 (<0.001)
	1.0000
	
	
	
	
	
	
	

	rPRS-Da
	0.2973
(<0.001)
	0.2819 (<0.001)
	1.0000
	
	
	
	
	
	

	Paternal age >45y
	0.0257 (0.3058)
	0.0362 (0.1486)
	-0.0156 (0.5344)
	1.0000
	
	
	
	
	

	Frequent cannabis
	0.1102 (<0.001)
	0.0511 (0.0395)
	0.0787 (0.0015)
	-0.034 (0.8921)
	1.0000
	
	
	
	

	Migration
	0.0734 (0.0029)
	0.0308 (0.2116)
	0.0607
(0.0138)
	0.0410 (0.1036)
	0.0491 (0.0489)
	1.0000
	
	
	

	SLE
	0.0196 (0.4252)
	0.0065 (0.7910)
	0.0390 (0.1120)
	0.0007 (0.9777)
	0.1404 (<0.001)
	0.0231 (0.3499)
	1.0000
	
	

	Childhood adversity
	0.0475 (0.0598)
	0.0065 (0.7967)
	0.1082 (<0.001)
	0.0393 (0.1275)
	0.1955 (<0.001)
	0.0415 (0.1007)
	0.1411
(<0.001)
	1.0000
	

	MERS
	0.1669 (<0.001)
	0.1065 (<0.001)
	0.1700 (<0.001)
	0.1066 (<0.001)
	0.4804 (<0.001)
	0.3191 (<0.001)
	0.1739 (<0.001)
	0.7632 (<0.001)
	1.0000


Pearson’s coefficients wit p values values in brackets; in bold those that survived Bonferroni correction (p<0.0014)
arPRS refer to standardised residuals of PRS regressed by 10 PCs and site. 

2.2.2 Table S4. Site-PRSs association in European sample as per Anova test 
	site
	N
	Mean rPRS_SZa
	Std. Dev.
	Mean rPRS_BDa
	Std. Dev.
	Mean rPRS_Da
	Std. Dev.

	Southeast London
	166
	0.090
	1.104
	0.075
	1.045
	0.067
	1.093

	Cambridge
	133
	0.049
	1.105
	0.077
	1.158
	-0.085
	1.092

	Amsterdam
	104
	0.137
	1.103
	0.049
	1.071
	0.056
	1.005

	Gouda & Voorhout
	174
	-0.053
	1.023
	-0.074
	1.024
	-0.057
	1.016

	Madrid
	60
	0.138
	1.089
	-0.044
	1.058
	0.118
	1.034

	Barcelona
	47
	-0.100
	0.812
	-0.276
	0.982
	0.137
	0.924

	Oviedo
	48
	0.059
	0.904
	-0.019
	0.814
	0.095
	1.008

	Valencia
	47
	0.144
	0.837
	-0.101
	0.946
	0.048
	1.038

	Paris
	87
	-0.138
	1.092
	-0.053
	0.919
	-0.068
	0.941

	Puy de Dome
	41
	-0.330
	0.911
	0.137
	0.974
	0.046
	0.818

	Bologna
	67
	-0.083
	1.178
	-0.024
	1.077
	0.002
	0.886

	Palermo
	72
	-0.011
	0.898
	0.101
	1.048
	0.054
	1.075

	Ribeirao
	339
	-0.085
	1.010
	-0.004
	0.936
	-0.021
	0.999

	Santiago
	59
	-0.033
	0.934
	-0.016
	1.115
	-0.108
	0.966

	Veneto
	154
	0.055
	0.966
	0.000
	1.007
	-0.054
	0.948

	Val-de-Marne
	12
	0.252
	0.812
	0.254
	0.947
	0.445
	0.654

	Cuenca
	49
	0.203
	0.949
	-0.025
	1.060
	0.127
	1.082

	Statistics (p value)
	F 1.15 (0.3047)
	
	F 0.59 (0.8931)
	
	F 0.61 (0.8756)
	


arPRS refer to standardised residuals of PRS regressed by 10 PCs and site 

2.2.3 Table S5. Site-ERFs association and missingness
	
	Paternal Age
	Frequent Cannabis
	Migration
	SLE
	Childhood Trauma

	site
	n, 
%yes
	Missing
	n, 
%yes
	Missing
	n, 
%yes
	Missing
	n, 
%yes
	Missing
	n, 
%yes
	Missing

	Southeast London
	6, 
3.92%
	7.83%
	51, 31.87%
	3.61%
	47, 28.31%
	0
	40, 24.1%
	0
	113, 69.33%
	1.81%

	Cambridge
	8, 
6.45%
	6.77%
	24, 18.05%
	0
	22, 16.54%
	0
	39, 29.32%
	0
	80, 63.49%
	5.26%

	Amsterdam
	2, 
2.02%
	4.81%
	42, 40.78%
	0.96%
	21, 20.19%
	0
	32, 30.77%
	0
	60, 63.16%
	8.65%

	Gouda and Voorhout
	4, 
2.31%
	0.57%
	46, 
26.9%
	1.72%
	8, 
4.6%
	0
	41, 23.56%
	0
	99, 58.24%
	2.30%

	Madrid
	2, 
3.45%
	3.33%
	23, 38.33%
	0
	4, 
6.67%
	0
	22, 36.67%
	0
	20, 33.9%
	1.67%

	Barcelona
	1, 
2.22%
	4.26%
	15, 33.33%
	4.26%
	5, 10.64%
	0
	0,
0%
	0
	22, 
50%
	6.38%

	Oviedo
	1, 
2.27%
	8.33%
	8, 
18.18%
	8.33%
	6, 
12.5%
	0
	0, 
0%
	0
	21, 46.67%
	6.25%

	Valencia
	2, 
4.35%
	2.13%
	10, 22.73%
	6.38%
	5, 10.64%
	0
	6, 12.77%
	0
	9, 19.15%
	0

	Paris
	5, 
5.95%
	3.45%
	17, 19.54%
	0
	17, 19.54%
	0
	31, 35.63%
	0
	45, 56.96%
	9.20%

	Puy de Dome
	1, 
5.88%
	7.32%
	4, 
16.12%
	2.44%
	1, 
0.29%
	0
	4, 19.47%
	0
	14, 46.87%
	7.32%

	Bologna
	6, 
9.23%
	2.99%
	12, 17.91%
	0
	8, 11.94%
	0
	18, 26.87%
	0
	35, 52.24%
	0

	Palermo
	8, 11.43%
	2.78%
	18, 
25%
	0
	2, 
2.78%
	0
	13, 18.06%
	0
	35, 49.3%
	1.39%

	Ribeirao
	19, 5.88%
	4.72%
	54, 16.12%
	1.18%
	1,
 0.29%
	0
	66, 19.47%
	0
	157, 46.87%
	1.18%

	Santiago
	1, 
1.79%
	5.08%
	15, 26.79%
	5.08%
	1, 
1.69%
	0
	15, 25.42%
	0
	16, 28.07%
	3.39%

	Veneto
	9, 
5.96%
	1.95%
	12, 
8.39%
	7.14%
	20, 13.07%
	0.65%
	0, 
0%
	0
	45, 36.29%
	19.48%

	Val-de-Marne
	0, 
0%
	0
	4, 
33.33%
	0
	N/A
	100%
	0,
0%
	0
	N/A
	100%

	Cuenca
	0, 
0%
	0
	14, 28.57%
	0
	6, 12.24%
	0
	7, 14.29%
	0
	14, 29.17%
	2.04%

	Chi2 
(p value)
	 22.5 (0.128)
	
	74.32 (<0.001)
	
	137.16 (<0.001)
	
	114.77 (<0.001)
	
	103.17 (<0.001)
	





2.2 Table S6. Test of nominal significance of differences between stratified PRSs case-control associations as per environmental exposure.

	
	
	
	UNEXPOSED
	
	exposed
	
	
	
	

	Category
	EXPOSURE
	PRS
	COEFF
	SE
	COEFF
	SE
	dz*
	dp*
	sig

	SSD vs CONTROL
	Migration
	PRS-SZ
	0.755228
	0.113813
	0.6376883
	0.3336039
	0.333461
	0.738786
	

	
	
	PRS-BD
	0.242601
	0.096362
	0.6466125
	0.3292535
	-1.17765
	0.238935
	

	
	
	PRS-D
	0.051194
	0.079119
	-0.0788852
	0.2789785
	0.448578
	0.653736
	

	
	Frequent Cannabis
	PRS-SZ
	0.888217
	0.134157
	0.2993427
	0.2170588
	2.307757
	0.021013
	*

	
	
	PRS-BD
	0.175205
	0.112108
	0.5842148
	0.2077592
	-1.73253
	0.083179
	

	
	
	PRS-D
	0.03539
	0.094551
	0.0462592
	0.1613633
	-0.05812
	0.953654
	

	
	SLE
	PRS-SZ
	0.714666
	0.118676
	0.8204866
	0.2493876
	-0.38315
	0.701608
	

	
	
	PRS-BD
	0.300954
	0.101139
	0.1358865
	0.2249448
	0.669277
	0.503319
	

	
	
	PRS-D
	0.018647
	0.085729
	0.1554938
	0.1741545
	-0.70499
	0.480818
	

	
	Childhood Adversity
	PRS-SZ
	1.112478
	0.186432
	0.5530449
	0.1423269
	2.38513
	0.017073
	*

	
	
	PRS-BD
	0.34466
	0.150607
	0.2282042
	0.1281735
	0.588857
	0.555957
	

	
	
	PRS-D
	-0.00088
	0.127884
	-0.0427103
	0.1042826
	0.253508
	0.799876
	

	AP vs CONTROL
	Migration
	PRS-SZ
	0.292967
	0.147844
	0.5448143
	0.5828419
	-0.41884
	0.675335
	

	
	
	PRS-BD
	0.453674
	0.13138
	0.3978316
	0.5315557
	0.101985
	0.918769
	

	
	
	PRS-D
	0.29082
	0.106505
	0.6069408
	0.4720733
	-0.65323
	0.513611
	

	
	Frequent Cannabis
	PRS-SZ
	0.366171
	0.165605
	0.114282
	0.3144545
	0.708755
	0.478477
	

	
	
	PRS-BD
	0.391299
	0.14469
	0.4367893
	0.2911435
	-0.13992
	0.888722
	

	
	
	PRS-D
	0.19578
	0.120035
	0.5412177
	0.2459766
	-1.2621
	0.206914
	

	
	SLE
	PRS-SZ
	0.385886
	0.170055
	0.4166262
	0.2543288
	-0.10048
	0.919966
	

	
	
	PRS-BD
	0.333593
	0.146389
	0.4541287
	0.241614
	-0.42667
	0.669618
	

	
	
	PRS-D
	0.221282
	0.122163
	0.4096651
	0.1983704
	-0.80862
	0.418736
	

	
	Childhood Adversity
	PRS-SZ
	0.629736
	0.262451
	0.1715046
	0.174263
	1.454533
	0.145799
	

	
	
	PRS-BD
	0.504499
	0.214596
	0.3517817
	0.1644144
	0.56491
	0.572135
	

	
	
	PRS-D
	0.192435
	0.184938
	0.2749316
	0.1314634
	-0.36358
	0.716172
	


SSD: schizophrenia-spectrum disorder; AP: affective psychosis; SLE: stressful life events; SE: standard error
*estimated z scores (dz) and associated p values (dp) calculated by dividing the difference of regression coefficients d = log(OR1) − log(OR2) by the combined standard error SE(d) =   (SE[OR1]2 + SE[OR2]2)59 as per Altman and Bland4
 

2.4 TableS7. GxE interaction with individual ERF
	 
	SSD vs CONTROL 
	AP vs CONTROL 

	 Paternal age >45y (Pat_age) n=1351 / 1135
	OR
	p-value
	95%CI
	OR
	p-value
	95%CI

	PRS-SZ
	1.84
	0.001
	1.27 – 2.64
	1.30
	0.276
	0.81 - 2.09

	PRS-BD
	1.39
	0.070
	0.97 – 2.00
	1.85
	0.010
	1.16 – 2.94

	PRS-D
	1.16
	0.354
	0.85 – 1.58
	1.51
	0.038
	1.02 – 2.22

	Pat_age
	1.03
	0.956
	0.34 – 3.14
	0.02
	0.225
	0.00 – 11.68

	Pat_age x PRS-SZ
	1.60
	0.495
	0.42 – 6.15
	5.74
	0.114
	0.65 - 50.39

	Pat_age x PRS-BD
	0.87
	0.769
	0.34 - 2.21
	0.27
	0.204
	0.04 - 2.01

	Pat_age x PRS-D
	1.57
	0.268
	0.71 – 3.51
	1.23
	0.816
	0.21 - 7.24

	 Frequent cannabis (Freq_cbd) n=1377 / 1155
	OR
	
	95%CI
	OR
	
	95%CI

	PRS-SZ
	2.18
	<0.001
	1.42 - 3.33
	1.39
	0.185
	0.86 - 2.25

	PRS-BD
	1.20
	0.379
	0.8 - 1.79
	1.56
	0.056
	0.99 - 2.47

	PRS-D
	1.01
	0.976
	0.7 - 1.44
	1.38
	0.109
	0.93 - 2.03

	Freq_cbd
	10.28
	<0.001
	4.76 - 22.17
	6.83
	0.001
	2.24 - 20.85

	Freq_cbd x PRS-SZ
	0.62
	0.065
	0.38 - 1.03
	0.75
	0.426
	0.37 - 1.52

	Freq_cbd x PRS-BD
	1.36
	0.19
	0.86 - 2.14
	1.21
	0.557
	0.64 - 2.3

	Freq_cbd x PRS-D
	0.97
	0.86
	0.67 - 1.4
	1.50
	0.138
	0.88 - 2.57

	 Migration n=1401 / 1169
	OR
	
	95%CI
	OR
	
	95%CI

	PRS-SZ
	2.02
	<0.001
	1.39 - 2.93
	1.23
	0.368
	0.78 - 1.95

	PRS-BD
	1.31
	0.141
	0.91 - 1.89
	1.78
	0.011
	1.14 - 2.77

	PRS-D
	1.10
	0.532
	0.81 - 1.49
	1.52
	0.026
	1.05 - 2.2

	Migration
	0.93
	0.938
	0.17 - 5.13
	0.15
	0.229
	0.01 - 3.28

	Migration x PRS-SZ
	0.94
	0.866
	0.49 - 1.83
	1.61
	0.364
	0.58 - 4.49

	Migration x PRS-BD
	1.49
	0.206
	0.8 - 2.77
	0.96
	0.926
	0.38 - 2.39

	Migration x PRS-D
	0.84
	0.512
	0.49 - 1.42
	0.86
	0.716
	0.38 - 1.95

	 Stresful life events (SLE) n= 1402 / 1169
	OR
	
	95%CI
	OR
	
	95%CI

	PRS-SZ
	1.87
	0.003
	1.24 - 2.81
	1.35
	0.237
	0.82 - 2.21

	PRS-BD
	1.38
	0.093
	0.95 - 2.01
	1.58
	0.063
	0.98 - 2.54

	PRS-D
	1.10
	0.558
	0.79 - 1.54
	1.34
	0.15
	0.9 - 2

	SLE
	1.15
	0.72
	0.54 - 2.42
	2.15
	0.035
	1.06 - 4.36

	SLE x PRS-SZ
	1.25
	0.431
	0.72 - 2.16
	1.09
	0.791
	0.57 - 2.09

	SLE x PRS-BD
	0.83
	0.453
	0.51 - 1.35
	1.09
	0.787
	0.59 - 1.98

	SLE x PRS-D
	1.16
	0.443
	0.79 - 1.71
	1.30
	0.282
	0.8 - 2.11

	 Childhood Trauma (CT) n=1332 / 1119
	OR
	
	95%CI
	OR
	
	95%CI

	PRS-SZ
	2.56
	<0.001
	1.54 - 4.25
	1.82
	0.083
	0.92 - 3.57

	PRS-BD
	1.71
	0.027
	1.06 - 2.76
	1.88
	0.037
	1.04 - 3.39

	PRS-D
	1.21
	0.341
	0.82 - 1.78
	1.43
	0.166
	0.86 - 2.38

	CT
	3.07
	<0.001
	1.72 - 5.5
	3.21
	0.002
	1.54 - 6.67

	CT x PRS-SZ
	0.67
	0.099
	0.41 - 1.08
	0.67
	0.237
	0.35 - 1.3

	CT x PRS-BD
	0.85
	0.422
	0.56 - 1.27
	0.78
	0.39
	0.45 - 1.37

	CT x PRS-D
	0.88
	0.438
	0.63 - 1.22
	1.00
	0.991
	0.63 - 1.6


AP: affective psychosis; SSD: schizophrenia-spectrum disorder; SLE: stressful life events; OR: odds-ratio, CI: confident interval. In bold statistically significant after controlling for the False Discovery Rate multitesting method by Benjamin-Hochberg (p<0.01)

2.5 Goodness of fit of data of joint effect of PRSs, MERS and their interaction terms 

2.5.1 Table S8. Fitness of data of joint effect of PRSs, MERS and their interaction terms in case-control associations for SSD and AP as per likelihood-ratio test  

	
	SSD vs CONTROL
	
	AP vs CONTROL
	

	
	Pseudo R2
	Nagelkerkeb R2
	Likelihood ratio test
	Pseudo R2
	Nagelkerkeb R2
	Likelihood ratio test

	Covariates onlya (M1)
	0.1021
	0.163
	
	0.0603
	0.085
	

	Cov_PRSs (M2)
	0.1605
	0.247
	LR(M2vsM1)=
85.99; p<0.001
	0.1120
	0.155
	LR(M2vsM1)=
43.98; p<0.001

	Cov_PRSs_MERS (M3)
	0.2135
	0.319
	LR(M3vsM2)= 78.06; p<0.001
	0.1601
	0.217
	LR(M3vsM2)= 40.93; p<0.001

	Cov_PRSs_MERS_Interaction (M4)
	0.2413
	0.355
	LR(M4vsM3)=
40.83; p=0.39
	0.2011
	0.269
	LR(M4vsM3)=
34.93; p=0.66


a sex, site, 10PCs
b Nagelkerke taken as equivalent of Cragg & Uhler's R2

2.6 Additional PRS and MERS models

 2.6.1 Table S9. Association of aggregated environmental exposure independently and in interaction with different PRSs (SZ, BD and MDD) in “Psychosis vs control” and in “case only” comparison, adjusted for sex, 10 PCs and site
	
	P vs CONTROL
	 
	 
	AP vs SSD
	 
	 

	
	OR
	P-value
	[95% conf. interval]
	OR
	P-value
	[95% conf. interval]

	PRS-SZ
	1.59
	0.012
	1.11
	2.29
	0.43
	0.029
	0.20
	0.92

	PRS-BD
	1.86
	0.001
	1.29
	2.67
	1.34
	0.394
	0.69
	2.60

	PRS-D
	1.26
	0.126
	0.94
	1.69
	1.59
	0.103
	0.91
	2.79

	MERS
	1.26
	<0.001
	1.21
	1.42
	0.93
	0.3082
	0.82
	1.06

	PRS-SZ x MERS
	0.95
	0.230
	0.88
	1.03
	1.06
	0.391
	0.93
	1.22

	PRS-BD x MERS
	0.97
	0.391
	0.91
	1.04
	0.99
	0.877
	0.89
	1.10

	PRS-D x MERS
	1.01
	0.833
	0.95
	1.06
	1.07
	0.166
	0.97
	1.18



2.6.2 PRS and MERS interaction in Psychosis vs control
In the Psychosis vs Control comparison, apart from the significant association with the aggregated environmental measures (OR 1.26, 95%CI 1.94-1.69), we also found positive associations with PRS-SZ (OR 1.59, 95%CI 1.11-2.29) and PRS-BD (OR 1.86, 95%CI 1.29-2.67). 
2.6.3 PRS and MERS interaction in Schizophrenia-Spectrum vs Affective psychosis
[bookmark: _GoBack]In the case only comparison (Schizophrenia-Spectrum vs Affective psychosis), the distinction was only driven by PRS-SZ, being associated with SSD (OR 0.43, 95%CI 0.20-0.92) 


2.7 Polygenic and polyenvironment interaction by departure from additivity approach
2.7.1 Schizophrenia-spectrum disorder vs control
PRS-SZ (Figure S2 & Table S10)

	Exposure
	RR
	Lower
	Upper

	PRS-SZ
	4.047
	2.763
	5.926

	MERS
	2.209
	1.491
	3.271

	PRS-SZ&MERS
	6.695
	4.207
	10.654

	 
	 
	 
	 

	Measure
	Estimate
	Lower
	Upper

	RERI
	1.440
	-1.418
	4.297

	AP
	0.215
	-0.141
	0.571

	S
	1.338
	0.778
	2.301


RERI: relative excess risk due to interaction; AP: attributable proportion due to interaction (AP); S: synergy index
PRS-BD (Figure S3 & Table S11)

	Exposure
	RR
	Lower
	Upper

	PRS-BD
	2.462
	1.677
	3.616

	MERS
	2.323
	1.620
	3.331

	PRS-BD&MERS
	3.784
	2.329
	6.149

	 
	 
	 
	 

	Measure
	Estimate
	Lower
	Upper

	RERI
	-0.001
	-1.821
	1.819

	AP
	0.000
	-0.481
	0.481

	S
	1.000
	0.520
	1.922


RERI: relative excess risk due to interaction; AP: attributable proportion due to interaction (AP); S: synergy index
PRS-D (Figure S4 & Table S12)

	Exposure
	RR
	Lower
	Upper

	PRS-D
	1.033
	0.680
	1.569

	MERS
	1.815
	1.273
	2.587

	PRS-D&MERS
	2.542
	1.632
	3.961

	 
	 
	 
	 

	Measure
	Estimate
	Lower
	Upper

	RERI
	0.694
	-0.444
	1.833

	AP
	0.273
	-0.099
	0.645

	S
	1.819
	0.662
	4.998


RERI: relative excess risk due to interaction; AP: attributable proportion due to interaction (AP); S: synergy index
2.5.2 Affective psychosis vs control
PRS-SZ  (Figure S5 & Table S13) 

	Exposure
	RR
	Lower
	Upper

	PRS-SZ
	2.816
	1.606
	4.935

	MERS
	2.466
	1.478
	4.113

	PRS-SZ&MERS
	9.263
	5.080
	16.893

	 
	 
	 
	 

	Measure
	Estimate
	Lower
	Upper

	RERI
	4.982
	0.114
	9.849

	AP
	0.538
	0.266
	0.809

	S
	2.518
	1.237
	5.127


RERI: relative excess risk due to interaction; AP: attributable proportion due to interaction (AP); S: synergy index
PRS-BD (Figure S6 & Table S14)

	Exposure
	RR
	Lower
	Upper

	PRS-BD
	2.217
	1.264
	3.888

	MERS
	2.404
	1.465
	3.943

	PRS-BD&MERS
	7.592
	4.205
	13.709

	 
	 
	 
	 

	Measure
	Estimate
	Lower
	Upper

	RERI
	3.971
	0.050
	7.893

	AP
	0.523
	0.245
	0.801

	S
	2.515
	1.199
	5.275


RERI: relative excess risk due to interaction; AP: attributable proportion due to interaction (AP); S: synergy index
PRS-D (Figure S7 & Table S15 )

	Exposure
	RR
	Lower
	Upper

	PRS-D
	1.785
	1.015
	3.139

	MERS
	2.605
	1.600
	4.240

	PRS-D&MERS
	4.665
	2.683
	8.110

	 
	 
	 
	 

	Measure
	Estimate
	Lower
	Upper

	RERI
	1.275
	-1.083
	3.633

	AP
	0.273
	-0.138
	0.685

	S
	1.534
	0.713
	3.300


RERI: relative excess risk due to interaction; AP: attributable proportion due to interaction (AP); S: synergy index
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Relative risk OF AP FROM PRS-BD AND MERS
U is the common reference category

U	
1	1	1	1	PRS-BD	
1.2169085935684207	1.2169085935684207	MERS	
1.4039667849476629	1.4039667849476629	PRS-BD	&	MERS	
3.9712532211255649	


Relative risk OF AP FROM PRS-D AND MERS
U is the common reference category

U	
1	1	1	1	PRS-D	
0.78499729531363882	0.78499729531363882	MERS	
1.6048885729732887	1.6048885729732887	PRS-D	&	MERS	
1.2751942103941061	


Relative risk of SSD from PRS-SZ and MERS
U is the common reference category

U	
1	1	1	1	PRS-SZ	
3.0468629470488038	3.0468629470488038	MERS	
1.2085884476588218	1.2085884476588218	PRS-SZ	&	MERS	
1.4397295123732015	


Relative risk of ssd from prs-bd and MERS
U is the common reference category

U	
1	1	1	1	PRS-BD	
1.4623919132393377	1.4623919132393377	MERS	
1.3228186881259751	1.3228186881259751	PRS-BD	&	MERS	
-1.0352134023996484E-3	


Relative risk of prs-d and mers
U is the common reference category

U	
1	1	1	1	PRS-D	
3.3014575590790463E-2	3.3014575590790463E-2	MERS	
0.81500931511788632	0.81500931511788632	PRS-D	&	MERS	
0.69441344013227124	


Relative risk OF AP FROM PRS-SZ AND MERS
U is the common reference category

U	
1	1	1	1	PRS-SZ	
1.8156974700109827	1.8156974700109827	MERS	
1.4659131866339816	1.4659131866339816	PRS-SZ	&	MERS	
4.9817230927389282	


