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Clinical Sample Characteristics
Participants in the DeCC and DeNT studies were identified in London, Cardiff and Birmingham from psychiatric clinics, hospitals, general medical practices and media advertisements 
 ADDIN EN.CITE 

(Cohen-Woods et al., 2009, Farmer et al., 2004)
. The GENDEP clinical trial was conducted across nine European centres and UK ascertained cases were included in these analyses 
 ADDIN EN.CITE 

(Uher et al., 2010)
. Patients were diagnosed using the Schedules for Clinical Assessment in Neuropsychiatry Interview (SCAN), according to standardised criteria in the International Classification of Diseases 10th edition (ICD-10) or Diagnostic and Statistical Manual 4th edition (DSM-IV) 
 ADDIN EN.CITE 

(American Psychiatric Association, 1994, Wing et al., 1990, World Health Organisation, 1998)
. Table S1 shows the characteristics of depressed cases from the DeCC, DeNT and GENDEP studies separately. Healthy controls in the DeCC and BACCs studies were recruited through the Medical Research Council general practice research framework, newspaper advertisements or via internal emails at King’s College London 
 ADDIN EN.CITE 

(Gaysina et al., 2009, Lewis et al., 2010)
.   
[image: image1.emf]Table S1: Characteristics of depressed cases from the DeCC, DeNT and GENDEP studies

Study DeCC (n=1232) (%) DeNT (n=294) (%)GENDEP (n=79) (%) Total (n=1605) (%)

Male (%)

375 (30.4) 69 (23.5) 27 (34.2)

471 (29.3)

Female (%)

857 (69.6) 225 (76.5) 52 (65.8)

1134 (70.7)

Mean age at interview (years) (s.d.)

46.7 (12.3) 45.6 (11.0) 44.7 (12.3)

46.4 (12.1)

Mean age at worst episode (years) (s.d.)

36.5 (12.2) 35.1 (11.6) -

36.2 (12.1)

Mean age onset (years) (s.d.)

23.2 (11.5) 22.4 (10.4) 24.1 (14.6)

23.1 (11.4)

Mean number of episodes (s.d.)

2.8 (2.8) 3.1 (2.0) 3.4 (4.6) 2.48 (0.68)

Proportion with recurrent MDD

1232 (100) 294 (100) 62 (78.5) 1588 (98.9)

Study DeCC (n=183) (%) DeNT (n=57) (%) GENDEP (n=0) (%) Total (n=240) (%)

Male (%)

50 (27.3) 13 (22.8) - 63 (26.2)

Female (%)

133 (72.7) 44 (77.2) - 177 (73.5)

Mean age at interview (years) (s.d.)

44.3 (13.0) 45.9 (10.7) - 44.7 (12.5)

Mean age at worst episode (years) (s.d.)

34.2 (12.3) 34.1 (11.8) - 34.2 (12.1)

Mean age onset (years) (s.d.)

21.6 (11.2) 19.7 (9.7) - 21.1 (10.8)

Mean number of episodes (s.d.)

2.9 (2.5) 3.4 (2.2) - 3.0 (2.8)

Proportion with recurrent MDD

183 (100) 57 (100) - 240 (100)

DeCC - Depression Case Control study, DeNT - Depression Network study, GENDEP - Genome Based Therapeutic Drugs

for Depression study, MDD - major depressive disorder

Cases with information on stressful life events

Cases with information on childhood trauma


Depressed cases from the GenRED 1, GenRED 2 and DGN studies were used in replication analyses. Cases in the GenRED studies were recruited in clinical settings and through media and internet announcements and advertisements by six research groups at Stanford University, Columbia University, Johns Hopkins, Rush Presbyterian Medical Center Chicago, University of Iowa and University of Pittsburgh 
 ADDIN EN.CITE 

(Levinson et al., 2003, Shi et al., 2011)
.  Cases were diagnosed using the Diagnostic Interview for Genetics Studies 3.0; family informant if available was interviewed with the Family Interview for Genetic Studies and psychiatric records were obtained where possible 
 ADDIN EN.CITE 

(Nurnberger et al., 1994)
. Cases had recurrent (≥2 episodes) or chronic (≥3 years) MDD with onset before 31 years old.  All subjects were of European ancestry.  GenRED 1 cases were genotyped using the Affymetrix 6.0 genome-wide SNP array (Affymetrix, Santa Clara, USA) and GenRED 2 cases were genotyped using the Illumina HumanOmni1-Quad BeadChip (Illumina, Inc., San Diego, USA). The self-report Childhood Events Questionnaire was completed for 260 GenRED 1 cases and 270 GenRED 2 cases (E. Nelson and D.Levinson, unpublished).   
In the DGN study, a survey research company (Knowledge Networks, Menlo Park, CA) recruited 469 recurrent MDD cases from participants in an online survey panel that is recruited on an ongoing basis using random digit dialing of nationally-representative US households 
 ADDIN EN.CITE 

(Battle et al., 2014)
.  Online screening was carried out using the Composite International Diagnostic Interview depression and alcohol and substance dependence modules World Health Organization, 1997()
.  Prospective cases were selected who reported two or more episodes meeting criteria for MDD but denied lifetime substance dependence. These individuals were then interviewed using the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders IV (SCID) and those not meeting the initial eligibility criteria were excluded First et al., 2002()
.  Participants were all of European ancestry and were genotyped on the Illumina HumanOmni1-Quad BeadChip (Illumina, Inc., San Diego, USA) 
 ADDIN EN.CITE 

(Battle et al., 2014)
. Childhood trauma was assessed in the DGN cases using the Childhood Events Questionnaire (E. Nelson and D. Levinson, unpublished).   
The Brief Life Event Questionnaire

Stressful life events (SLEs) were assessed in RADIANT UK using the Brief Life Event Questionnaire (bLTE-Q), which is a shortened version of the List of Threatening Experiences Questionnaire (LTE-Q) Brugha et al., 1985()
.  Childbirth was added to the questionnaire to give a total of 12 items (Table S2) 
 ADDIN EN.CITE 

(Farmer et al., 2004)
.  Following the LTE-Q categories, SLEs were split into those considered dependent on an individual’s behaviour and those which seem independent (Table S2) Brugha et al., 1985()
. 
[image: image2.emf]Table S2: Brief Life Event Questionnaire 

Independent events*

Serious illness, injury or assault to subject

Serious illness, injury or assault to a close relative

Death of first-degree relative including child or spouse

Death of close family friend or second-degree relative 

Something valuable lost or stolen

Dependent events

^

Separation due to marital difficulties or end of a steady relationship

Serious problem with a close friend, neighbour or relative

Subject made redundant or sacked from job

Seeking work without success for more than one month

Major financial crisis such as losing the equivalent of three months income

Problems with the police involving a court appearance

Birth of a child to the subject or their wife/partner

*Independent events are not due to the subject's behaviour.

^

Dependent events may be caused by the subject's own behaviour.


Adjustment of SLEs for age and sex
Total number of SLEs was significantly associated with age (P = 3.64 x 10-8) and sex (P = 0.001), with younger individuals and females reporting more SLEs.  As cases were younger than controls and contained a greater proportion of females, SLEs were adjusted for age and sex prior to the analyses. Using controls as a proxy for the general population, a linear regression of SLEs on age and sex was used to estimate their association. These regression coefficients were used to calculate the adjusted number of SLEs in the cases.  Dependent and independent SLEs in cases were adjusted separately in the same manner.  Prior to adjustment, the total number of SLEs predicted 16.3% of variance in case/control status using logistic regression.  Dependent SLEs predicted 18.6% of variance and independent SLEs predicted 3.1% of variance.  After adjustment for age and sex, the amount of variance explained decreased to 0.7%, 6.6% and 1.9% for total, dependent and independent SLEs respectively.  
Supra-additive interactions 
An additive model tests interaction as departure from additivity meaning that the combined effect of PRS and environment differs from the sum of their individual effects.  This was tested using a linear regression of MDD case/ control status on the interaction term, co-varying for the main effects of PRS and environment and two PCs. Models were also adjusted for PC x environment and PC x PRS interactions Keller, 2014()
.   No interactions were found between polygenic score and total, dependent or independent SLEs (Table S3).  No significant interactions were found between PRS and CT under the additive model (Table S4).   
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OR (95% C.I.) P value

Multiple-R

2

0.0001 1.00 (0.99 - 1.01) 0.569 0.0001136  0.99 (0.97 - 1.01) 0.607 0.0000975 1.00 (0.98 - 1.02) 0.547 0.0001316

0.001 1.01 (0.99 - 1.02) 0.155 0.0007494

1.01 (0.99 - 1.03)

0.312 0.0003607 0.99 (0.97 - 1.02) 0.988 0.0000001

0.01 1.00 (0.99 - 1.02) 0.410 0.0002527 1.00 (0.98 - 1.02) 0.755 0.0000371 1.00 (0.98 - 1.02) 0.714 0.0000477

0.05

0.99 (0.98 - 1.01)

0.743 0.0000387 1.00 (0.98 - 1.02) 0.803 0.0000221 0.99 (0.96 - 1.01) 0.506 0.0001622

0.1 1.00 (0.98 - 1.01) 0.716 0.0000507 1.00 (0.98 - 1.02) 0.550

0.0001214

 0.99 (0.97 - 1.02) 0.911 0.0000039

0.2 0.99 (0.98 - 1.01) 0.939 0.0000019 1.00 (0.98 - 1.02) 0.630 0.0000782  0.99 (0.96 - 1.01) 0.449 0.0002087

0.3 1.00 (0.98 - 1.01) 0.888 0.0000074 1.00 (0.98 - 1.02) 0.616 0.0000865 0.99 (0.97 - 1.01) 0.668 0.0000622

0.4 1.00 (0.98 - 1.01) 0.944 0.0000017 1.00 (0.98 - 1.02) 0.617 0.0000872 0.99 (0.97 - 1.01) 0.625 0.0000860

0.5

0.99 (0.98 - 1.01)

0.995 0.0000000  1.00 (0.98 - 1.02) 0.744 0.0000376 0.99 (0.97 - 1.01) 0.672 0.0000643

SLEs - stressful life events, P

T

 - P value threshold of the polygenic risk score, OR - odds ratio, C.I. - confidence interval

Table S3: Additive interaction between polygenic score and SLEs

Total SLEs Dependent SLEs Independent SLEs


[image: image4.emf]Table S4: Additive interaction between polygenic score and CT score

P

T

OR (95% C.I.) P value

Multiple-R

2

0.0001 1.00 (0.99 - 1.00) 0.395 0.0010462

0.001 1.00 (0.99 - 1.00) 0.651 0.0003055

0.01 0.99 (0.99 - 0.99) 0.021 0.0073119

0.05 0.99 (0.99 - 0.99) 0.012 0.0093830

0.1  0.99 (0.99 - 0.99) 0.031 0.0065578

0.2 0.99 (0.99 - 1.00) 0.085 0.0044892

0.3 0.99 (0.99 - 1.00) 0.247 0.0019534

0.4 0.99 (0.99 - 1.00) 0.297 0.0015843

0.5

0.99 (0.99 - 1.00)

0.285 0.0016419

CT - childhood trauma, P

T

 - P value threshold of the polygenic risk 

score, OR - odds ratio, C.I. - confidence interval


Gene-environment correlations
Gene-environment correlations were tested using a linear regression of polygenic scores for MDD on total number of SLEs, with two principal components as covariates. This was tested in the whole sample and separately in cases and controls (Table S5). In cases, significant gene-environment correlations were found, specifically with the dependent and not independent SLEs (P= 0.001, PT <0.001) (Table S6).  
[image: image5.emf]Table S5: Association between polygenic score and number of SLEs

P

T

OR (95% C.I.) P value

Multiple-R

2

OR (95% C.I.) P value

Multiple-R

2

OR (95% C.I.) P value

Multiple-R

2

0.0001 1.03 (0.98 - 1.08) 0.199 0.0006102 1.04 (0.97 - 1.12) 0.213 0.0009143 1.00 (0.95 - 1.05) 0.908 0.0000124

0.001 1.06 (1.01 - 1.11) 0.014 0.0022633 1.08 (1.01 - 1.16) 0.019 0.0033593 1.01 (0.96 - 1.07) 0.503 0.0004172

0.01 1.04 (0.99 - 1.09) 0.068 0.0012501 1.06 (0.99 - 1.14) 0.089 0.0017803 1.01 (0.95 - 1.06) 0.661 0.0001798

0.05 1.03 (0.98 - 1.08) 0.210 0.0005926 1.02 (0.95 - 1.10) 0.454 0.0003474 1.01 (0.96 - 1.07) 0.484 0.0004593

0.1 1.06 (1.01 - 1.12) 0.011 0.0024902 1.08 (1.00 - 1.16) 0.036 0.0027897 1.02 (0.96 - 1.07) 0.448 0.0005537

0.2 1.05 (1.00 - 1.10) 0.052 0.0014365 1.05 (0.97 - 1.13) 0.162 0.0012461 1.02 (0.96 - 1.08) 0.410 0.0006289

0.3 1.05 (1.00 - 1.10) 0.038

0.0015548

1.06 (0.98 - 1.14) 0.114 0.0015979 1.01 (0.96 - 1.07) 0.562 0.0002994

0.4 1.05 (1.00 - 1.10) 0.046 0.0015313

 1.05 (0.98 - 1.14)

0.135 0.0013779 1.02 (0.96 - 1.07) 0.442 0.0005551

0.5 1.05 (1.00 - 1.11) 0.033 0.0016629 1.06 (0.98 - 1.14) 0.122 0.0014475 1.02 (0.97 - 1.08) 0.383 0.0007198

SLEs - stressful life events, P

T

 - P value threshold of the polygenic risk score, OR - odds ratio, C.I. - confidence interval

Controls Whole sample Cases


[image: image6.emf]Table S6: Association between polygenic score and dependent or independent SLEs in cases

P

T

OR (95% C.I.) P value

Multiple-R

2

OR (95% C.I.) P value

Multiple-R

2

0.0001 1.03 (0.98 - 1.08) 0.236 0.0008901 1.01 (0.97 - 1.05) 0.541 0.0002301

0.001 1.08 (1.03 - 1.14) 0.001 0.0062337 1.00 (0.96 - 1.04) 0.880 0.0000136

0.01  1.04 (0.99 - 1.09) 0.098 0.0016945 1.01 (0.97 - 1.06) 0.387 0.0004716

0.05  1.03 (0.98 - 1.08) 0.235 0.0009115  0.99 (0.95 - 1.04) 0.864 0.0000195

0.1 1.07 (1.01 - 1.13) 0.011 0.0040440 1.01 (0.96 - 1.05) 0.600 0.0001718

0.2 1.06 (1.00 - 1.12) 0.026 0.0031548 0.99 (0.94 - 1.03) 0.776 0.0000517

0.3 1.06 (1.00 - 1.12) 0.023 0.0032732 0.99 (0.95 - 1.04) 0.979 0.0000005

0.4 1.06 (1.00 - 1.11) 0.030 0.0029591  0.99 (0.95 - 1.04)

0.935

0.0000045

0.5 1.06 (1.00 - 1.11) 0.031 0.0028774 1.00 (0.95 - 1.04) 0.990 0.0000001

SLEs - stressful life events, P

T

 - P value threshold of the polygenic risk score, OR - odds ratio, C.I. - confidence interval

Dependent SLEs Independent SLEs


No significant gene-environment correlations were found between PRS and CT score in the total sample, in depressed cases or controls (Table S7).

[image: image7.emf]Table S7: Association between polygenic score and childhood trauma score

P

T

OR (95% C.I.) P value

Multiple-R

2

OR (95% C.I.) P value

Multiple-R

2

OR (95% C.I.) P value

Multiple-R

2

0.0001 0.33 (0.09 - 1.17) 0.088 0.0005096 0.30 (0.04 - 2.27) 0.244 0.0057056 0.46 (0.15 - 1.39) 0.163 0.0069638

0.001 0.89 (0.25 - 3.14) 0.856 0.0000568 0.77 (0.10 - 6.02) 0.809 0.0002435 1.03 (0.35 - 3.03) 0.950 0.0000146

0.01  0.79 (0.22 - 2.81) 0.727 0.0002347 0.08 (0.01 - 0.68) 0.020 0.0220869 3.50 (1.23 - 9.91) 0.018 0.0204857

0.05 1.00 (0.28 - 3.53) 0.995 0.0000000 0.12 (0.01 - 0.98) 0.048 0.0163175 3.47 (1.20 - 10.01) 0.021 0.0195131

0.1 1.01 (0.28 - 3.62) 0.974 0.0000016 0.09 (0.01 - 0.85) 0.033 0.0184389 0.88 (0.86 - 6.80) 0.100 0.0104711

0.2 0.90 (0.25 - 3.21) 0.868 0.0000499 0.11 (0.01 - 0.96) 0.047 0.0165549 0.75 (0.73 - 6.12) 0.166 0.0072132

0.3 1.46 (0.41 - 5.20) 0.566 0.0006729 0.31 (0.03 - 2.78) 0.298 0.0045990 1.71 (0.60 - 4.91) 0.317 0.0038272

0.4 1.69 (0.47 - 6.02) 0.420 0.0012775 0.44 (0.04 - 3.97) 0.471 0.0022266 1.65 (0.57 - 4.76) 0.342 0.0033183

0.5 1.76 (0.49 - 6.28) 0.376 0.0014894 0.47 (0.05 - 4.30) 0.503 0.0018882 1.72 (0.60 - 4.90) 0.312 0.0038671

P

T

 - P value threshold of the polygenic risk score, OR - odds ratio, C.I. - confidence interval

Whole sample Cases Controls


 Mood at Interview
Mood at the time of completion of the bLTE-Q was assessed using the Beck Depression Inventory (BDI) Beck et al., 1996()
.  Data were not available on the DeNT depression cases, leaving a subset of 1254 cases.  26.2% of cases had a score of 29 or more on the BDI and were classified as severely depressed at interview.  Number of SLEs was investigated in these individuals, to test whether low mood at interview was associated with a recall bias for negative events. Cases from the GENDEP study were excluded from these analyses because they were asked to report on SLEs which occurred in the 6 months prior to the clinical trial, rather than reporting retrospectively on their worst episode of depression.  Individuals who were severely depressed at the time of completion of the bLTE-Q (n=286) retrospectively reported a mean of 1.93 SLEs (s.d. 1.64) in the 6 months prior to their worst episode of depression, which was significantly higher than the mean number of 1.46 (s.d. 1.37) reported by other cases (n=889) (P = 5.09 x 10-6).  Analysis of gene-environment correlations excluding cases who were severely depressed at interview (n=889 remaining), no longer showed any significant associations between polygenic scores and dependent SLEs (Table S8), although effects were in the same direction as in the total cases (Table S6). The lack of significance may be caused by a loss in power due to removal of half the cases rather than an association between low mood at interview and reporting of SLEs. 
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OR (95% C.I.) P value

Multiple-R
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0.0001

1.02 (0.95 - 1.08)

0.495 0.0005121

0.001 1.07 (1.01 - 1.15) 0.017 0.0061994

0.01

1.00 (0.94 - 1.07)

0.857 0.0000377

0.05 1.02 (0.96 - 1.09) 0.398 0.0008279

0.1 1.04 (0.98 - 1.11) 0.173 0.0021377

0.2

1.03 (0.96 - 1.10)

0.355 0.0009858

0.3 1.03 (0.96 - 1.10) 0.305 0.0011947

0.4 1.03 (0.96 - 1.10)

0.351

0.0009694

0.5 1.03 (0.96 - 1.10) 0.335 0.0010511

SLEs - stressful life events, P

T

 - P value threshold of the polygenic risk

score, OR - odds ratio, C.I. - confidence interval

Table S8: Association between polygenic score and dependent SLEs in cases,

excluding those severely depressed at interview


In the childhood trauma sample, individuals who were severely depressed at the time of interview (n=50) retrospectively reported a mean CT score of 50.56 (s.d. 19.81), which was significantly higher than the mean CT score of 42.70 (s.d. 15.09) reported by cases who were not severely depressed at interview (n=122) (P = 0.026). However, interactions between PRS and CT were still significant after cases severely depressed at interview were excluded from the analysis (Table S9), suggesting that the interaction was not caused by a recall bias for negative events.  This finding is consistent with two previous reports in the RADIANT UK sample, which indicated no evidence for recall bias due to low mood at interview 
 ADDIN EN.CITE 

(Fisher et al., 2013, Fisher et al., 2012)
. 
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0.0001 1.01 (0.98 - 1.03) 0.297 0.0035151

0.001 1.01 (0.99 - 1.03) 0.244 0.0043309

0.01 0.96 (0.94 - 0.98) 0.005 0.0257837

0.05 0.96 (0.94 - 0.98) 0.003 0.0294238

0.1 0.96 (0.94 - 0.99) 0.011 0.0191146

0.2 0.97 (0.94 - 0.99) 0.024 0.0168329

0.3 0.97 (0.95 - 1.00) 0.093 0.0092483

0.4 0.98 (0.95 - 1.00)

0.165

0.0062283

0.5 0.98 (0.95 - 1.00) 0.133 0.0072829

CT - childhood trauma, P

T

 - P value threshold of the polygenic risk score,

OR - odds ratio, C.I. - confidence interval

Table S9: Multiplicative interaction between polygenic score and CT score,

excluding cases severely depressed at interview
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