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Quality control and population structure

Quality control procedures were applied in PLINK (1), initially at the level of marker and then at the level of individual. Markers were retained if they had a
minor allele frequency (MAF) of 0.01 or more as effects of rare markers would be uninterpretable with the present sample size. Markers were filtered for
genotyping completeness of 99% so that all analyses were performed in a comparable set of individuals. Hardy-Weinberg Equilibrium (HWE) was not used as
a filter as departures from HWE are expected in a case-only sample.

At the individual level, genotypes were first tested for sex mismatch with phenotypic data. Ambiguous genotypic sex and outliers on autosomal heterozygozity
were investigated for exclusion as these may indicate sample contamination. Related individuals were ascertained through estimation of identity by descent
(IBD) applied in PLINK to an LD- pruned dataset and one of each pair of first- or second-degree relatives (the one with less complete data) was excluded.
Finally, genotyping completeness was assessed for each individual.

IMPUTE v2 program (2) was used to impute SNPs missing data to the 1000genomes (build 37). Given the minimal percentage of missingness, any missing
value was completed following a best guess approach. Quality-control measures ensured only the most accurately imputed SNPs were used (info score filter
of 0.1 and a genotype probability threshold of 0). We specified a Major Allele Frequency (MAF) of 0.005. Variants showing a linkage disequilibrium (LD) over
0.8 were excluded from analysis. A total of 524871 common genetic variants were analysed.

A genomic control lambda value was computed to assess false positive evidence of association due to genetic markers differing in genotype frequencies
between subpopulations of remitters and non-remitters. As the inflation factor lambda was 0.9794552 (less than 1) no adjustment was necessary (3).
Estimation was done using the GenABEL R package (4).
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Analysis of the whole data set, including both drugs

Methods

The aim of the analysis was to assess how demographic, clinical and genetic baseline information in combination predicted whether individuals achieved
remission in the whole sample of patients treated either with escitalopram or nortriptyline. Same variables and steps of analysis used within every drug-
specific group (and fully detailed in the methods section of the manuscript) were applied to the whole data set. To provide a completely independent test of
each prediction model, we randomly split the data into mutually exclusive training dataset (65% of participants) and replication dataset (the remaining 35%).
Sample sizes for training and test data sets were 280 and 150 respectively. The parameters for every model were estimated in the training dataset following a
standard 5-fold cross validation approach. The predictive ability for the resulting model was then tested in the independent replication dataset, which was not
used in any way in the model derivation.

Results

In the training dataset of participants treated with either escitalopram or nortriptyline, 12 variables were selected for the prediction of remission status. The
selected predictors included the baseline total scores for HRSD, the symptom dimension of observed mood, loss of appetite and 9 genetic variants (Table S3,
Table S4). The elastic net logistic regression model built from these 12 variables predicted remission in the replication dataset with an AUC of 0.69 (95%ClI
0.61-0.76) and p value 0.017, sensitivity 0.68, specificity 0.69 and a pseudo R2 0.17 (Table S4).

Discussion

The collagen gene COL25A1 has implications in Alzheimer’s disease (1) and has been associated with comorbid Antisocial Personality Disorder and
Substance Dependence (2). c-Maf cooperates with Sox9 to activate the type Il collagen gene (3). TBC1D8 gene has been shown to be predictive of risk of
postpartum depression (4), as well as associated with osteoporosis (5) and identified as predictor of pancreatic cancer (6). The ITGB2 immunomodulatory
gene and its protein CD18 was demonstrated in pruning neuronal synapses during brain development, with knockout mice for ITGB2 displaying deficits in
synaptic connectivity along with several behavioural impairments (7-11). ITGB2 and its protein CD18 has been also associated with several conditions:
papillary thyroid cancer (12), inflammatory mechanisms (13), vasculitis (14), Hirschsprung’s disease (15), repair of the infarcted myocardium (16), obesity (17)
and alcohol response (18).
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Supplementary tables
Table S1: List of baseline predictors

List of baseline predictors

Demographic data and baseline severity

Age

Age at onset

Sex

Smoking status (yes/no)

Occupation (yes/no)

Partner (yes/no)

Years of education

Children (yes/no)

Body mass index

Depression severity (MADRS)

Iltem:

Apparent Sadness

Reported Sadness

Inner Tension

Reduced Sleep

Reduced Appetite

Concentration Difficulties

Lassitude

Inability to Feel

Pessimistic Thoughts

N
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Suicidal Thoughts

Total MADRS score

Depression severity (HRSD)

Iltem:

Depressed Mood

Feelings of Guilt

Suicide

Insomnia-Early

Insomnia-Middle

Insomnia-Late

Work and Activities
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29 9 | Agitation
30 10 | Anxiety — Psychic
31 11 | Anxiety - Somatic
32 12 | Somatic Symptoms - Gastrointestinal
33 13 | Somatic Symptoms - General
34 14 | Genital Symptoms
35 15 | Hypochondriasis
36 16 | Loss of Weight
37 17 | Insight
38 Total HRSD score
39 | Depression severity (BDI) Item: 1 | Sadness
40 2 | Pessimism
41 3 | Past Failure
42 4 | Loss of Pleasure
43 5 | Guilty Feelings
44 6 | Punishment Feelings
45 7 | Self-Dislike
46 8 | Self-Criticalness
47 9 | Suicidal Thoughts of Wishes
48 10 | Crying
49 11 | Agitation
50 12 | Loss of interest
51 13 | Indecisiveness
52 14 | Worthlessness
53 15 | Loss of energy
54 16 | Changes in Sleeping Pattern
55 17 | Irritability
56 18 | Changes in Appetite
57 19 | Concentration Difficulty
58 20 | Tiredness or Fatigue
59 21 | Loss of Interest in Sex
60 Total BDI score
Depression subtypes, symptoms, and dimensions
61 | Subtypes (SCAN) 1 | Melancholic subtype
62 2 | Atypical subtype
63 3 | Anxious depression
64 4 | Anxious-somatizing depression
65 | Symptoms (SCAN) ltem: 1 | Depressed mood




66 2 | Anhedonia
67 3 | Hopelessness
68 4 | Loss of reactivity
69 5 | Loss of interest
70 6 | Inefficient thinking
71 7 | Retardation
72 8 | Loss of energy
73 9 | Loss of libido
74 10 | Loss of self-esteem
75 11 | General anxiety
76 12 | Phobia
77 13 | Free-floating anxiety
78 14 | Anxiety with autonomic symptoms
79 15 | Pathological guilt
80 16 | Guilty ideas of reference
81 17 | Restlessness
82 18 | Irritability
83 19 | Preoccupation with death
84 20 | Fatiguability
85 21 | Morning depression
86 22 | Suicidality
87 23 | Early waking
88 24 | Loss of appetite
89 25 | Hypersomnia
90 26 | Increased appetite
91 27 | Appetite
92 28 | Anxiety A
93 29 | Anxiety B
94 30 | Anxiety
95 31 | Guilt
96 32 | Irritability
97 | Melancholic symptom count
98 | Atypical symptom count
99 | Symptom factors
(published factors analysis) Factor 1 | Observed mood
100 Factor 2 | Cognitive
101 Factor 3 | Neurovegetative

102

Dimensions




(published factors analysis) Dim. 1 | Mood
103 Dim. 2 | Anxiety
104 Dim. 3 | Pessimism
105 Dim. 4 | Interest-activity
106 Dim. 5 | Sleep
107 Dim. 6 | Appetite
Stressful life events
108 | Stressful Life Events (LTE-Q) Item: 1 | lliness, injury or assault
(Personal)
109 2 | lliness, injury or assault
(To a close relative)
110 3 | Death of first degree relative
111 4 | Death of second degree relative
112 5 | Break off relationship
113 6 | Serious problems with a close relative
114 7 | Redundant or sacked Serious from job
115 8 | Seeking work for more than 1 month
116 9 | Serious financial problems
117 10 | Problems involving police
118 11 | Something valued was lost/stolen
119 12 | Birth to a child (personal or partner)
120 | Any SLE (yes/no)
121 | Total number of SLEs
Antidepressant medication History
122 | Previous trials of antidepressants
(number)
123 | History of taking any
antidepressants (yes/no)
124 | Previous trials of SSRI
antidepressants (number)
125 | History of taking SSRI
antidepressants (yes/no)
126 | Previous trials of tricyclic
antidepressants (number)
127 | History of taking tricyclic
antidepressants (yes/no)
128 | Previous trials of SNRI

antidepressants (number)




129 | History of taking SNRI
antidepressants (yes/no)

130 | Previous trials of IMAO
antidepressants (number)

131 | History of taking IMAO
antidepressants (yes/no)

132 | Taking benzodiazepine at time of
recruitment (yes/no)

133 | Taking Z-hypnotics at time of
recruitment (yes/no)

134 | History of taking mirtazapine
(yes/no)

135 | Number of previous trials of other
antidepressants (number)

136 | History of taking other
antidepressants (yes/no)

137 | Taking SSRI antidepressant at time
of recruitment (yes/no)

138 | Taking antidepressant at time of
recruitment (yes/no)

139 | Taking tricyclic antidepressant at

time of recruitment (yes/no)




Table S2: Sample description

Both antidepressants Escitalopram Nortriptyline
Sample size n=430 n=220 n=210
Mean SD Mean SD Mean SD
Age (years) 42.23 11.43 41.71 11.41 42.77 11.46
Age at onset (years) 31.38 10.79 32.11 10.95 30.61 10.58
Body Mass Index (BMI) 25.65 4.81 25.49 432 25.81 527
Education (years) 6.9 5.28 6.45 4.99 7.38 5.53
Montgomery-Asberg Depression Rating Scale 29.37 6.56 28.92 6.45 29.83 6.65
(MADRS) score (baseline)
Hamilton Depression Rating Scale-17 item score (baseline) 243 5.99 24.11 5.73 24.51 6.26
Beck Depression Inventory score (baseline) 28.73 9.29 28.58 8.99 28.90 9.61
No. of Stressful Life events during the 6 months before baseline 0.6 0.49 0.6 0.49 0.6 0.49
N % N % N %

Female gender 277 64.41 140 63.64 137 65.24
Smoker at baseline (yes) 177 41.16 94 42.73 83 39.52
Children (yes) 296 68.84 150 68.18 146 69.52
Partner (yes) 250 58.14 128 58.18 122 58.10
Occupation (yes) 253 58.84 136 61.82 117 55.71
Schedules for Clinical Assessment in Neuropsychiatry:

Melancholic depresion 61 14.19 31 14.09 30 14.29

Atypical depression 29 6.74 14 6.36 15 7.14

Anxious-somatizing depression 236 54.88 103 53.18 119 56.67

Anxious depression 198 46.05 117 46.82 95 45.24
Experiencing at least one Stressful Life Event during 258 60 133 60.45 125 59.52

the 6 months before baseline
History of antidepressant treatment 209 48.6 97 44.09 112 53.33
History of SSRI antidepressant 135 31.4 65 29.55 70 33.33
History of Tricyclic antidepressant 79 18.37 35 15.91 44 20.95
History of Dual Action Antidepressant 40 9.30 22 10.00 18 8.57
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Table S3: Information about markers included in models predicting remission and previously reported gene associations.

Gene Marker Chr:Position Antidepressant | MAF Allele | Gene associations

COL25A1 - Intron variant rs140236958 4:108960195 both 0.32 AT Encodes the CLAC protein, which has been implicated in Alzheimer's disease (AD)
pathogenesis (Forsell et al. 2010) and in the growth and decay of the brain.

Associated with Comorbid Antisocial Personality Disorder and Substance Dependence (Li D,
et. al. , 2012).

COL25A1 - Intron variant rs17596971 4:108926947 both 0.27 A/G Encodes the CLAC protein, which has been implicated in Alzheimer's disease (AD)

pathogenesis (Forsell et al. 2010)
Associated with Comorbid Antisocial Personality Disorder and Substance Dependence (Li D,
et. al. , 2012).
MAF — Intron variant rs3784925 16:79571686 both 0.21 CIT c-Maf cooperates with Sox9 to activate the type Il collagen gene (Huang et al. , 2002).
TBC1D8 - intron variant rs7556762 2:101149460 both 0.17 GIT Osteoporosis (Hsu et al. , 2010) and pancreatic cancer (Pezzilli et al. , 2011)
Predictive of risk of postpartum depression. (Landsman et al. , 2017)

Intergenic rs1474552 9:792192 both 0.5 C/IT

ITGB2 — Intron variant rs62314575 21:44917375 both 0.22 A/G ITGB2 associated with deficits in synaptic connectivity along with several behavioural
impairments (Zhan et al. ,2014, Stevens et al. ,2007, Schafer et al. ,2012, Paolicelli RC et al.
,2011, Kettenmann et al. ,2013). Associated to other several conditions: papillary thyroid
cancer (Eun et al. , 2013), inflammatory mechanisms (Koch et al. , 2001), vasculitis (Meller et
al., 2001), Hirschsprung'’s disease (Moore et al. , 2008), repair of the infarcted myocardium
(Wu et al. , 2006), obesity (Awaya et al. , 2008) and alcohol response (Joslyn et al. , 2010).

VTI1B — Intron variant rs142319521 14:67675577 both 0.19 -ITA Vesicle transport through interaction with --SNAREs 1B

Intergenic rs2400304 5: 101130050 | both 0.21 C/T

SERP1 — Intron variant rs6794400 3:150581092 Nortriptyline 0.057 A/C Stress-Associated Endoplasmic Reticulum Protein

TMEM170A — Intron variant rs37596 16:75464422 Nortriptyline 0.32 A/C Associated with coronary risk disease (Gertow et al. , 2012)

CFDP1 — Intron variant rs8053632 16:75331042 Nortriptyline 0.23 CIT Associated with coronary risk disease (Gertow et al. , 2012) and lung function (Soler Artigas
etal. ,2011)

CCDCY7 — Intron variant rs111685823 10:32799271 Nortriptyline 0.0096 | C/T

TMEM2 — Intron variant rs17057129 9:71698513 Nortriptyline 0.20 A/C Regulator of heart development during myocardial and endocardial morphogenesis (Totong
et al, 2011).

SGCZ - Intron variant rs5889536 8:14517210 Nortriptyline 0.068 -IG Part of the sarcoglycan complex, a group of six proteins which bridge the inner cytoskeleton
and the extra-cellular matrix. Recently associated with major depression, schizophrenia and
bipolar disorder (Chen et al., 2016). It has also been associated with alcohol and nicotine co-
dependence (Zuo et al. 2012), and Parkinson’s disease (Liu X, et al 2013).

SLC25A37 — Intron variant rs34841556 8:23556091 Nortriptyline 0.446 -ICT Its consistent down-regulation in MDD patients in three independent samples suggested that
SCL25A37 may be used as a potential biomarker for MDD diagnosis (Huo YX et al. 2016).
Evidence for association with fatigue (Hsiao et al. 2014)

ACCNH1 - Intron variant rs8082631 17:34064031 Nortriptyline 0.42 A/G Evidence for association with response to lithium treatment in BD (Squassina et al. ,2011)
and risk to autism (Stone et al. ,2007)

Intergenic rs4773117 13:110066456 | Nortriptyline 0.017 C/IT

Intergenic rs79693177 2:186199515 Nortriptyline 0.026 GIT

Intergenic rs12874087 13:68211573 Nortriptyline 0.20 CIT

Intergenic rs2345113 14:56675149 Nortriptyline 0.15 C/GIT

Intergenic rs17091959 14:56691048 Nortriptyline 0.15 C/IT Between RPL36AP1 and OTX2 (OTX2 plays a role in brain and sensory organ development)

Intergenic rs10792321 11:61979317 Nortriptyline 0.40 AIG

Intergenic rs199561596 2:186510855 Nortriptyline -IAT

Intergenic rs144829540 2:186464172 Nortriptyline 0.15 AIG
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Intergenic rs149619279 9:122105909 Nortriptyline 0.08 AIG

Intergenic rs34319049 20:38710108 Nortriptyline 0.03 C/IT

Intergenic rs151132095 2:186317904 Nortriptyline 0.15 C/IT

Intergenic rs4279984 11:37172240 Nortriptyline 0.094 C/T

TMEM229B rs28373080 14:67506046 Escitalopram 0.49 CIT Evidence for association with risk for Parkinson disease (Nalls et al. ,2014)
Evidence of association with childhood obesity in the Hispanic population (Comuzzie et al,
2012)

CDYL - Intron variant rs7757702 6:4940209 Escitalopram 0.45 AIT

LOC105375673 — Intron variant | rs2704022 8:100728509 Escitalopram 0.42 A/C

Intergenic rs1891943 13:53013037 Escitalopram 0.13 AIG

Intergenic rs151139256 | 2:180139767 Escitalopram 0.026 -IT

Intergenic rs11002001 10:52426412 Escitalopram 0.014 AIG

Intergenic rs62182022 2:180060581 Escitalopram 0.15 CIT

Intergenic rs76557116 13:100011900 | Escitalopram 0.47 CIT

Intergenic rs9557363 13:100032511 | Escitalopram 0.47 CIT

Intergenic rs1392611 4:45347307 Escitalopram 0.16 CIT

Intergenic rs10812099 9:24797940 Escitalopram 0.23 AT

Table S4: Variables selected and Odds ratio from elastic net logistic regression models estimated in the training data sets for the whole set of individuals,

either treated with escitalopram or nortriptyline.

Both antidepressants
N train=280; N test=150

Predictor OR
Appetite 0.89
HRSD total 0.91
Observed mood 0.93
rs142319521 0.85
rs1474552 0.9
rs10976609 0.92
rs7556762 0.93
rs3784925 0.95
rs62314575 0.95
rs17596971 0.97
rs2400304 0.99
rs140236958 0.99
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