SUPPLEMENTARY INFORMATION
1. [bookmark: OLE_LINK205][bookmark: OLE_LINK206][bookmark: OLE_LINK201][bookmark: OLE_LINK202][bookmark: OLE_LINK210][bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK209][bookmark: OLE_LINK203][bookmark: OLE_LINK204][bookmark: OLE_LINK246][bookmark: OLE_LINK247][bookmark: OLE_LINK248][bookmark: OLE_LINK249][bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK252][bookmark: OLE_LINK133][bookmark: OLE_LINK134][bookmark: OLE_LINK128][bookmark: OLE_LINK129]Latent Profile Analysis: Scores from PHQ9 items 1-9 were tabulated and inspected for outliers and/or inconsistent values. Longitudinal PHQ item 9 data for participants with ≥3 PHQ-9 observations were aggregated by subject into four summaries statistics: median ideation, maximum ideation, proportion of zero values, and the root mean successive squared deviation (RMSSD). RMSSD measures of the amplitude of assessment-to-assessment deviations and combines the variance and the autocorrelation of within-subject data. These measures are similar to those that have been previously suggested in Kleinman et al.1 as aggregate measures of SI trajectories in context of longitudinal data obtained from Ecological Momentary Assessment (EMA), with the difference that we use median, rather than mean, scores for SI, due to the skewed distribution of the ideation item, and for the same reason the standard deviation was not calculated. Additionally, median depression severity (sum of PHQ items 1-8) was also calculated. It should be noted that the number of assessment points with PHQ9 data calculated for each subject are not independent from those for SI or behavior, since, in this study, EHR attempters had significantly higher number of PHQ-9 assessment points than EHR non-attempters. The participant cohort was randomly split into training and test sets by 2:1 ratio.  Latent Profile Analysis (LPA) was performed on the training sample using weighted aggregates: median ideation (weight = 1.2), maximum ideation (weight = 1.5), proportion of zero values (weight = 1.2), RMMSD (weight = 1.2), and median depression severity (weight =1) to identify SI profiles. Cluster/SI profile reproducibility, measured by in-group proportion (IGP), was calculated within the test sample using the R libraries “mclust”2 and “clusterRepro”3. The SI profiles identified via LPA were visualized as a radar chart of multidimensional cluster centroids using radarchart from “fmsb” package. The training and testing sets were then combined for all the downstream analyses.

2. [bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK190]Suicide diagnoses and comorbid conditions: Identified SI profiles were further characterized using diagnostic data from the EHR on suicide attempt (SA), intentional self-harm (SH), and suicidal ideation (SI), which were extracted for all MVP participants from three VA EHR sources, including: (1) International Classification of Diseases (ICD 9 and ICD 10) codes; (2) The VA’s Suicide Prevention Application Network (SPAN); and (3) The National Death Index (NDI). Suicide phenotypes were defined by either the ICD 9 codes: E950 – E959 (SA/SH), V62.84 (SI); or the ICD 10 codes: T36 – T65, T71, X60 – X67, X69 – X84 (SA/SH), and R45.851 (SI); or death by suicide from NDI; or report of suicidal attempt/ideation from SPAN. Participants with suicide data on any of the sources above were assigned a suicide diagnosis. Given the frequent comorbidity of SI with Major Depressive disorder (MDD), Post-traumatic Stress Disorder (PTSD), other severe mental illness, such as Bipolar disorder (BIP), Schizophrenia (SCZ), Psychosis, Paranoid Disorder, and Traumatic Brain Injury (TBI), presence of these conditions was also determined. ICD codes for these comorbid conditions are reported in Table S1 using MVP data release V20.1. To ensure reliability of diagnosis of these comorbid conditions, participants were required to have at least two ICD10/9 codes for diagnostic indication. SI profiles were compared based on demographic and diagnostic characteristics with each other and the reference non-ideators group. For continuous variables ANOVA followed by post-hoc Tukey’s HSD test, and for count data Chi-Squared test followed by post-hoc pair-wise Chi-Squared test were used (with application of Bonferroni correction to adjust for multiple comparisons). 

3. [bookmark: OLE_LINK283][bookmark: OLE_LINK284][bookmark: OLE_LINK222][bookmark: OLE_LINK223][bookmark: OLE_LINK28][bookmark: OLE_LINK275][bookmark: OLE_LINK276][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK281][bookmark: OLE_LINK282]GWAS of SI subtypes: Genotyping and genotype imputation methods for the MVP cohort have been previously described.4 Briefly, genotype data for SNPs (single nucleotide polymorphisms) were generated using a custom ThermoFisher Axiom MVP 1.0 genotyping platform, and imputation was performed using IMPUTE and the 1000 Genomes Project Phase 3 reference panel, with variants having 1) observed deviation from Hardy-Weinberg equilibrium expectation p<1e-15, 2) missing call rates >0.1, and 3) minor allele frequency, MAF<0.01 excluded.  The GRCh37 data release was used for the GWAS analyses with genotype data available for 79,105 (87%) of the participants in the SI subtype cohort, where data availability across the SI profiles. GWAS analyses were performed separately by ancestry group as defined by HARE (Harmonizing Genetic Ancestry and Self-identified Race/Ethnicity5 within the MVP cohort. The HARE approach combines information on both genetic markers and self-report to assign individuals to mutually exclusive ancestral groups.5 Due to limited sample size for other ancestries across SI profiles (Table S5), the GWAS analyses were restricted to Non-Hispanic White (EUR) and Non-Hispanic Black (AFR) participants. To limit potential confounds due to age and sex, sample matching was performed to match cases from each SI profile to 2-3 participants with no SI based on sample availability. The participants in the No-SI reference group who had no indication of SI/SA by both EHR and MHS were matched based on age (+/- 5 year) and sex. Principal components were calculated using plink2a6, 7 on genotyped data for each ancestry group separately. Ancestry-specific GWAS analyses were performed with regenie v2.2.4,8 controlled for gender, baseline age, and population stratification (defined as top 10 principal components.  GWAS analyses were performed for EUR and AFR separately, comparing each of the SI  profiles to the No-SI reference group, Additionally, cross ancestry (EUR and AFR) meta-analyses were performed for each SI profile using METAL9 with standard error-based weights for combined p-values. GWAS results were summarized and reported using Manhattan plots. FUMA10 was used to map the identify SNPs to the nearest gene. The International Suicide Genetic Consortium (ISGC) suicide attempt11 cohorts were used to corroborate top associations (p < 5e-8 ). The cohort consisted of 29,782 SA cases and 519,961 controls. These cohorts are made up of civilian participants. SNPs were examined using either the original SNP or a surrogate SNP with r2 > 0.5 or D’ = 1 with LDproxy tool12, 13 for the top SI GWAS associations for the meta-analysis as well as for EUR/AFR ancestry-specific loci in the comparable ancestral groups in ISGC when possible. Since not all MVP loci had proxy SNPs in the ISGC meeting such criteria. 
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