Supplementary Methods- Bioinformatic Analyses

Significance Analysis of Microarrays (SAM) 
SAM is a stringent bioinformatic analysis that uses specified fold change and false discovery rate (FDR) cutoffs, non-parametric statistics with repeated permutations of the data, and corrections for multiple comparisons to determine the significance of individual gene transcripts. The normalized microarray data were analyzed using SAM 3.0 software (Tusher et al. 2001) to derive a refined list of genes affected by IFN-alpha, or to identify those genes significantly different between subjects with low versus high MADRS (≥15) and MFI (≥75) scores. Differentially expressed genes were identified using a 1.5-fold cutoff and a less than 1% FDR with 500 permutations of the data. 

Ingenuity Pathways Analysis (IPA)
Differentially regulated genes as identified by SAM were subsequently analyzed for cellular functions and pathways as well as imputed associations with medical illnesses using IPA (Ingenuity Systems, Redwood City, CA), and these results were used to determine genes for validation by RT-PCR. IPA evaluates changes in gene expression as they relates to known pathways associated with a variety of cellular functions and disease states.

Transcription Element Listening System (TELiS) 
Activity of upstream signal transduction pathways were analyzed by TELiS (www.telis.ucla.edu) (Cole et al. 2005). The TELiS database contains information on the prevalence of transcription factor binding motifs (TFBMs) in the promoters of all human, mouse, and rat genes, and is used to determine the representation of TFBMs in the promoter regions of differentially expressed genes. Promoters are strings of 300, 600, or 1200 nucleotides upstream of each gene's transcription start site, as indicated in the NCBI RefSeq database. TFBMs are defined by 108 position-specific weight matrices from the JASPAR 2 database, or 192 matrices representing all vertebrate transcription factors in the TRANSFAC database.  Binding motifs are detected by the MatInspector algorithm. This study surveyed the TRANSFAC and JASPAR databases to assess TFBMs associated with IFN-alpha, CREB/ATF, and AP1/c-Fos signaling, as well as myeloid differentiation (see Table 2 of the manuscript for specific matrices). 

TELiS and TOA analyses provide the most accurate results when focused on relatively large numbers of genes showing large biological differences in expression. Therefore, we used a slightly less stringent FDR of 5% to identify a larger list of initial “driver genes” for these second-stage bioinformatic analyses, and relied on the second stage of statistical testing at the level of specific TFBMs and/or candidate cell types of origin, to ensure statistical reliability (Bower et al. 2011; Cole et al. 2003; Miller et al. 2008). The comprehensive lists were subsequently subject to the stringency of statistical analysis by TELiS, in conjunction with the PromoterStats statistical tool, to identify transcription factors driving gene expression dynamics. This study employed a 2-sample variant of the TELiS, comparing up- and down-regulated gene lists from the same sample/cell type, which removes biases that may arise from comparing to the entire genome. Aggregate results were pooled across 9 different technical specifications involving variations of promoter length (-300, -600, and -1000 to +200 base pairs relative to the RefSeq gene transcription start site) and TFBM match stringency (mat_sim .80, .90, .95), for both the TRANSFAC and JASPAR databases. P values were calculated using dependent-sample t tests (Miller, 1986). 

Transcript origin analysis (TOA)
Transcript origin analysis (Cole et al. 2011) was applied to identify the cellular source of differentially expressed genes. This analysis identified the cell types responsible for the pattern of differentially expressed genes observed. Some genes are more commonly expressed in one immune cell type compared to others, as established by a reference data set, and this analysis determines whether these genes are significantly over or under represented in a list of differentially regulated transcripts. Therefore, this analysis determines the cell types that are transcriptionally sensitive to a particular manipulation (e.g. IFN-alpha administration) or behavioral or physiological state (e.g. depression/fatigue).

The TOA tests whether differentially expressed genes originated predominately from one or more of the major leukocyte subtypes (monocyte, plasmacytoid dendritic cell, CD4+ T cell, CD8+ T cell, B cell, NK cell). It quantifies a cell type diagnosticity score, Scg, based on reference data from physically isolated leukocyte subsets in the publicly available Human Gene Atlas, which can be found at [Gene Expression Omnibus (GEO) series GSE1133; http://www.ncbi.nlm.nih.gov/projects/geo/query/acc.cgi?acc=GSE1133]. Average cell-specific diagnosticity scores for differentially expressed genes were tested for enrichment relative to the genome-wide (null hypothesis) average score using a single-sample t-test. Similar results were obtained using log transformed diagnosticity scores (data not shown). 

