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Supplementary Material and Methods: 

Clinical Hormone Manipulation Protocol:  (see Figure S1) The hormone manipulation protocol has been previously described [1] and is briefly presented here. All participants received six monthly injections of the GnRH agonist leuprolide acetate, Lupron (3.75 mg IM q monthly).  After three months of leuprolide alone, all participants (while continuing to receive monthly leuprolide injections for an additional three months) were randomly assigned in double-blind, crossover fashion to receive either estradiol (E) or progesterone (P) replacement lasting for five weeks each (with a two-week washout between hormone administration periods). 
 We employed this GnRH agonist, ovarian suppression protocol to first confirm the ovarian steroid phenotypes that were the focus of this study; i.e., women with GnRH agonist-induced remission and ovarian steroid-triggered recurrence of PMDD symptoms and those with no mood symptoms during the same hormone manipulation (i.e., control women). 

Symptom ratings and criteria for response: Symptom-rating forms were completed daily by all women prior to the study and during the six-month Lupron protocol.  A modified Daily Rating Form (DRF) [2,3] was completed each evening. The DRF assesses severity of PMDD symptoms and was used both to confirm that woman with PMDD met DSM-IV criteria for PMDD (i.e., the impairment criterion) and to measure symptom severity through the course of the hormone-manipulation study. Significant recurrence of PMDD symptoms was defined by a weekly average DRF score of greater than three (moderate severity) in irritability, anxiety, or sadness [4]. Controls were defined by absence of affective symptoms throughout the 6 month hormone manipulation protocol (i.e., no weekly average score >2).  

Selection of participants for generation of lymphoblastoid cell lines (LCLs): (see Table 1) Two main sets of lymphoblastoid cell lines were created for this study: a focus set and a larger replication set.  For the focus set, we selected from participants who completed participation in the GnRH agonist-induced hormone manipulation protocol.  Group 1 (n=10) consisted of women with PMDD based on suppression of PMDD symptoms during leuprolide treatment and recurrence of symptoms during either the E2 or P4 add-back conditions [1]. Group 2 (n=9) consisted of women without PMDD (Controls) based on absence of symptoms throughout the entire protocol. Group 1 and Group 2 were matched for age and ethnicity and compared against each other within experimental protocols (no significant differences in Age (t17 =1.3, p=0.03) or BMI (t17=0.2, p=0.8).
	For the larger replication set was a completely independent sample of women, we selected 24 PMDD women (Group 3) and 24 control women (Group 4) who were not selected on the basis of their symptomatic response to the GnRH-agonist hormone intervention but did meet the same inclusion criteria as the focus group. Some women in groups 3 and 4 had participated in the GnRH agonist study, but their participation was not an inclusion criterion. These women underwent the same screening as those in Groups 1 and 2, and completed the DRF to confirm the diagnosis or absence of PMDD according to the DSM IV [5]. Thus, Group 3 represents a less restricted PMDD phenotype, not necessarily confirmed as hormone-triggered. Nonetheless, we predict based on clinical studies, and observation,  that approximately 70% of the women ascertained as PMDD will experience symptom remission with GnRH agonist treatment [1,6], and 90% of control women would not develop clinically significant mood symptoms on leuprolide (Lupron) [7]. They were also matched for ethnicity, although there was a significant difference in age (t46=4.4, p<0.0001), but not BMI (t35=1.39, p=0.173). The difference in age range was within 10 years, due to the fact that women with PMDD seek help at a later age than the women volunteering to participate as Controls; this difference is statistically significant, but not necessarily biologically relevant, particularly for the generation of lymphoblastoid cell lines.

Experimental selection of LCLs: To demonstrate that lymphoblastoid cells express the machinery to respond to estradiol and progesterone, a subset of 15 cell lines from Group 3 and 15 cell lines from Group 4 were examined for mRNA expression by qRT-PCR (custom TaqMan primers, catalog number 4331182: ESR1 [Hs00174860_m1], ESR2 [HS00230957_m1)], PR [HS00172183_m1], PGRMC1 [Hs00998344_m1] and PGRMC2 [Hs001128672_m1]).  Experimental results are seen in Figure 1.
	All RNA sequencing experiments were performed with cell lines (untreated or hormone treated) from the focus set (Groups 1 and 2).  Experimental results are seen in Figures 1, 3, S1-3, and Tables 2, S2-7, OL1, and OL2.
	Protein expression analyses to confirm differences in mRNA expression for the 4 hormone receptors and select genes of the ESC/E(Z) complex were performed with 7 cell lines each from the focus set (Groups 1 and 2).  Experimental results are seen in Figures 1 and S2, primary antibody information is in Table S1.
	Validation and independent replication of mRNA expression for genes of the ESC/E(Z) complex were performed by gene-specific qRT-PCR TaqMan assays in the larger replication set of cell lines (Groups 3 and 4).  Custom TaqMan primers, catalog number 4331182: AEBP2 [Hs00299233_m1], EED [Hs00537777_m1], EZH1 [Hs00940463_m1], EZH2 [Hs01016789_m1], HDAC2 [Hs00231032_m1], JARID2 [Hs01004460_m1], MTF2 [Hs00980938_m1], PHF1 [Hs00984678_g1], RBBP4 [Hs01568507_g1], RBBP7 [Hs00171476_m1], SIRT1 [Hs01009005_m1], SUZ12 [Hs00248742_m1].  Experimental results are seen in Figures 1 and S2.

Culturing and hormone treatments of lymphoblastoid cell cultures
EBV-transformed lymphoblastoid cell lines were made from peripheral blood as described previously [8]), and cultured under identical conditions. Samples from PMDD and Control women were paired as often as possible, and treated the same throughout transformation, cell culture, and experiments to avoid any possible group differences between diagnosis or hormone exposure.
Upon receipt of each blood sample, PBMCs were separated, transformed with EBV, grown, and frozen away, requiring 4-8 weeks in total. At the time of each experiment, selected cell lines were brought out of freeze-away and grown until there were enough cells to fill 4 T25 flasks (see below). All of these steps were completed by the same investigator, following the same protocol. All LCL’s were maintained for >300 generations (cell doublings) prior to analyses. LCLs were cultured in 15-cm2 flasks with RPMI containing 15% fetal bovine serum (FBS), 2% 200-mM glutamine, and 1% gentamicin (5 mg/ml) at 37°C, with 5% CO2. Phenol red has been shown to have estrogen-like activity, and normal FBS contains 8 ng/100 ml progesterone [9], so for a minimum of 3-5 days before hormone exposure cells were cultured in a sex steroid-free growth medium of phenol red-free RPMI 1640 media (Gibco, Cat. no. 11835-055), supplemented with 15% knock out serum (KOSR) (estrogen-depleted) [Gibco, Cat. no. 10828-028] + 2% glutamine (200-mM), and 1% gentamicin (5 mg/ml) to reduce possible exposure to steroid-like activity prior to experimental exposure. When the number of cells reached 1×106 cells/mL, we seeded cells from each cell line at 2×10 5 cells/mL in new T25 flasks and grown again to 1x106 cells/mL, then pelleted and stored at -80°C until use.
To examine the regulation of ESC/E(Z) complex genes and target genes implicated in the untreated transcriptome study we exposed  LCLs to physiologically  relevant concentrations of E2 and P4 (i.e., nanomolar concentrations of ovarian steroids comparable to those a woman would be exposed to across the normal menstrual cycle). LCLs were grown in sex steroid-free growth medium without phenol red and supplemented with 15% KOSR for a minimum of 3-5 days, after which either E2 (Sigma-Aldrich, cat no. E2758-5G) or P4 (4-Pregnene-3, 20-dione, Sigma-Aldrich, cat no. P8783-25 G) were added for a final concentration of 10-7M (100 nmol) on the 6th day. Total exposure was 24 hours. Concentrations of ovarian steroids and exposure interval were based on published, in vivo, studies [10].

RNA extraction
Total RNA was isolated from the cell pellets using TRIzol reagents (Life Technologies, Cat. no. 15596018) according to the manufacturer's instructions. The isolated RNA, between 5 and 10 micrograms, was treated with RNase-free DNase (Qiagen, Cat. no. 79254) to remove any traces of genomic DNA contamination. RNA was purified further using the RNeasy MinElute Cleanup kit (Qiagen, Cat. no. 74204). Quality assessment of the RNA was done by an Agilent® 2100 Bioanalyzer. This procedure produced high quality total RNA with A260/A280 ratio in the range of 1.8–2.0, and maintained high integrity of RNA as measured by an Agilent® 2100 Bioanalyzer (RIN> 9.0).




Whole-transcriptome RNA sequencing using an Illumina Genome Analyzer (GAIIx)
Total RNA was used to prepare cDNA libraries using the Ambion RNA- seq library construction kit (Invitrogen cat no.4454073). First, samples were depleted of ribosomal RNA (rRNA) by two rounds of passage of 10 μg of total RNA using the RiboMinus Eukaryote Kit for RNA, from invitrogen, Cat. no. A1083708, and the RiboMinus Concentration Module from invitrogen, Cat. no. K1550-05). 300 ng rRNA-depleted total RNA was treated with RNase III to generate 100- to 200-nt fragments, hybridized, ligated with Ambion Adaptor Mix, reverse-transcribed, size-selected, amplified, and purified using the Ambion RNA-seq library construction kit. Quality and size distributions of amplified libraries were assessed with 2100 expert software of Agilent® 2100 bioanalyzer. If less than 25% of the amplified DNA for each sample was in the 25-270 bp range, we proceeded with cluster generation in which each library template was attached to the flow cell and amplified to form clusters for sequencing on the GAIIx instrument.  Sequences of 36 base‐pair single reads for RNA‐Seq were called from image files with the Illumina GA pipeline and aligned to the human reference genome (UCSC hg19) using Extended Eland in CASAVA‐1.8.1. An average of 17.7 million RNA‐seq reads for each sample were retrieved and parsed with in‐house Perl scripts to generate base coverage in WIG file format. Two separate RNA sequencing runs were performed: the first with untreated or E2-treated Control and PMDD cell lines, and the second with untreated or P4-treated Control and PMDD cell lines.  Five Control cell lines and five PMDD cell lines were the same in both runs, and RPKM values from the untreated Control and untreated PMDD samples within each RNA sequencing run were then combined across runs within their respective group for subsequent analyses of “untreated” condition to increase gene coverage.

Analysis of RNA sequencing data
	Mapping of sequencing reads: RNA seq reads, in SCARF format from Illumina pipeline CASAVA_v1.8.1, were converted into FASTQ raw reads, and imported into the CLC Genomics Workbench (version 6.5). Sequence reads were aligned to the Homo sapiens (NCBI GRCh37.p5 human reference Hg19) reference genome and filtered for mitochondrial, ribosomal and tRNA contamination using CLCBio "Map Reads to Reference.”  Mapping stringency was set at 50% of read length mapping at 80% identity.  We used default settings allowing for no more than 2 mismatches per read, 90% minimum length of read, minimum similarity of 80%, randomly assigning genomic positions for non-unique reads, unspecified match limit of 10, no masking, no strand specificity, eukaryotic organism type and no exon discovery. These reads were mapped to obtain genic reads per kilobase of transcript per million mapped reads (RPKM) values for all known transcripts for each of the sequenced samples from Group1 and Group 2. Genes were filtered to exclude any gene for which no sample contained an RPKM > 1 and to remove genes annotated as ribosomal or mitochondrial (~15% of mapped reads).  Data was analyzed after log2 transformation (after adding 1 to RPKMs to prevent negative log values) of non-normalized and quantile normalized data (to avoid artifacts resulting from the removal of mapped contaminant genes). Expression of each gene was thereby quantified for each individual within a consistent physical framework, defined by pooled analysis of expression signals and by National Center for Biotechnology Information gene annotations that allowed signals from multiple exons to be combined into a measure of average sequencing read counts for each gene.

	Pathway analysis of RNA sequencing data: Gene Set Enrichment Analysis (GSEA) was performed on transformed RNA-expression values using gene ontologies (GO) for biological process, molecular function and cellular component for Group 1 and 2 samples in the untreated condition  and the E- and P-treated conditions. Values were set at 10,000 permutations, removal of duplicated gene IDs (keeping highest IQR value) and a minimum gene set size of 10.
Results were sorted by a version of CLC’s enrichment score which generates values from zero to one. “Lower Tail” values showed trends in enrichment in PMDD samples over those from Control women in ontological categories straight from GO database. The GSEA analysis grouped genes into 251 different Gene Ontology categories in the untreated samples (PMDD and Control women from Groups 1and 2).  In addition to GSEA, we subjected all differentially expressed genes for these untreated samples to GO and pathway analysis using another bioinformatics tool, the Database for Annotation, Visualization and Integrated Discovery (DAVID) v 6.7 to detect biological, molecular and cellular functional domains impacted  untreated LCLs in PMDD and control women. The DAVID analysis grouped the genes into 887 different gene ontology categories. Further, we subjected a subset of differentially expressed genes across the genome which had nominal p values of p<0.05 (uncorrected) to gene ontology and pathway analysis using DAVID. This analysis grouped genes into 505 different Gene Ontology categories in the untreated samples (PMDD and control women). For samples exposed to E and P, we performed only GSEA.


Quantitative mRNA expression analysis using qRT-PCR
We used commercially available quantitative real-time reverse transcription PCR (qRT-PCR) reagent kits from Applied Biosystems, (Cat. no. 4366596), and TaqMan® Universal PCR Master Mix (Cat. no. 4324018). TaqMan assays were performed using a two-step procedure according to the supplier’s manual. First, single-stranded cDNA was synthesized from total RNA using the TaqMan® RNA Reverse Transcription Kit. Briefly, for each 10 μL of reverse transcription (RT) master mixture, we combined 0.8 μL of 100mM dNTPs, 1 μL of MultiScribe™ Reverse Transcriptase, 2.0 μL of 10X RT buffer, and 4.2 μL of nuclease-free water. Then the 10 μL of RT master mixture was combined in a fresh tube with 10 μL total RNA (200 -300ng) and gently mixed. The RT reactions were performed on a thermal cycler (Bio-Rad) programmed to incubate reactions at 25°C for 10 min, 37°C for 120 min, and 85°C for 5 min. The synthesized cDNA were stored in a −20°C freezer or used for qRT-PCR analysis.
	TaqMan qRT-PCR assays were carried out according to the assay developer’s recommended conditions (ABI, CA) on a 7900HT Fast Real-Time PCR System (ABI, CA). Each qRT-PCR reaction was performed in a 10 μL volume containing 8 μL of TaqMan® Universal PCR Master Mix and 2 μL of diluted single-stranded cDNA product. Each sample was analyzed in quadruplicate. Reactions were carried out on the ABI 7900 real-time PCR system. Relative gene expression levels were calculated using the ΔCT value (normalized detection threshold) with beta actin as the reference control for normalization.


Quantitative protein expression analysis using ProteinSimple© western analysis
Protein levels were quantified using an automated capillary-based size sorting system [11] “WES” from Protein Simple.  All procedures were performed with manufacturer’s reagents according to the user manual.  Briefly, cell pellets were lysed in freshly made RIPA buffer (50 mM Tris, pH 8.0, 150 mM NaCl, 1% NP40 (Igepal), 0.5% Na Deoxycholate, 0.1% SDS, 10 mM β Mercaptoethanol, 0.1% Pierce Halt Protease inhibitor) and total protein was analyzed by Bio-Rad Protein Assay (Bio-Rad Laboratories, Inc., CA, cat # 500-0006).  For each sample, 3 µg of total protein was combined with 5X fluorescent master mix (1:5) and heated at 95oC for 5 min.  The samples, blocking reagent, wash buffer, primary antibodies, secondary antibodies, and chemiluminescent substrate were dispensed into designated wells in the manufacturer provided microplate.  The plate was centrifuged for 5 min at 2500 rpm at room temp and then loaded into the WES machine with a capillary set.  The separation and immunodetection was performed automatically using default settings unless otherwise noted.  Data was then analyzed within the Compass software (ProteinSimple©), and target proteins were normalized to β-actin or the ProteinSimple© loading control antibody. Table S1 shows the list of primary antibodies, concentrations, and modifications to separation protocol. The rabbit and mouse secondary antibodies were optimized for the concentration and were provided by the ProteinSimple© in their kits.

Network prediction of the ESC/E(Z) complex genes and hormone receptors
	GeneMANIA (genemania.org) was used to generate a gene network analysis inputting the 13 genes of the ESC/E(Z) complex (AEBP2, EED, EZH1, EZH2, HDAC2, JARID2, MTF2, PHF1, PHF19, RBBP4, RBBP7, SIRT1, SUZ12) and the 4 hormone receptor genes (ESR1, ESR2, PGRMC1, PGRMC2), whose expression was identified in LCLs .  Genes and targets are included in the network for the input genes based on weights of interactions with the input genes, determined automatically by linear regression. The search was performed in September, 2015, and reflects all published works in the GeneMANIA database at that time. 







Supplemental Table and Figure Legends:

Figures
Figure S1: Protocol schematic for clinical hormone suppression/add-back. Between 2 and 6 days after onset of menses, women with PMDD and control women received six monthly intramuscular injections of 3.75 mg leuprolide (Lupron), which after an initial stimulation suppresses ovarian function. Clinic visits occurred every 2 weeks. Plasma FSH, LH, estradiol, and progesterone levels were measured at each visit to confirm ovarian suppression.  Following three months of leuprolide alone, all participants (while continuing to receive monthly leuprolide injections for another three months) were randomly assigned in double-blind, crossover fashion to receive either estradiol (E2) (100 mg daily by skin patch) or progesterone (P4) (200 mg vaginal suppository twice daily) replacement lasting for five weeks each (with a two-week washout between hormone administration periods). All women used a patch and a suppository each day during the hormonal add-back to maintain the patency of the double-blind. Black arrow indicates Leuprolide Acetate intramuscular injection.  Teal indicates active E2 patch.  Purple indicates active P4 suppository.  Gray indicates washout period.  Teal and purple stripe indicates active E2 plus active P4 to induce “menses” at the end of a four week E2 exposure. Responders to Lupron were defined by self-reported improvement during the last month of Lupron confirmed by the absence of a weekly [7-day] average DRF scores for irritability, sadness or anxiety > 3 (indicating less than moderate severity of a particular symptom)[12,13]. Significant recurrence of PMDD symptoms was defined by a weekly average DRF score of greater than three (moderate severity) in irritability, anxiety, or sadness [4]. Controls were defined by absence of affective symptoms throughout the 6 month hormone manipulation protocol (i.e., no weekly average score >2).  

Figure S2: Scatter and volcano plots for RNAseq comparing untreated Control and PMDD lymphoblastoid cell lines.  Comparison of transcripts detected in untreated lymphoblastoid cell lines from Control and PMDD women by RNA-sequencing. (A) Scatterplot of expression levels of all 13,488 mapped gene transcripts in Control cell lines vs 13,552 mapped gene transcripts in PMDD cell lines. (B) Volcano plot of uncorrected p-value and fold change for all mapped gene transcripts in Control cell lines and PMDD cell lines.  The 13 genes constituting the ESC/E(Z) complex are indicated in red.

Figure S3: RNAseq, qRT-PCR, and protein for untreated Control and PMDD lympoblastoid cell lines original data.  Graphs are presented as group mean ± SEM.  Student’s t-test was performed for each comparison.  (A) mRNA expression via RNA-sequencing (RPKM) for the 13 genes of the ESC/E(Z) complex (n=9-10).  Both MTF2 and SIRT1 were significantly higher in the PMDD group than the Control group (*p<0.05), and EED, HDAC2, and SUZ12 were higher at a trend level of significance in the PMDD group than the Control group (#p<0.1), while PHF19 was lower at a trend level of significance in the PMDD group than the control group (#p<0.1).  (B) mRNA expression via qRT-PCR (∆CT value with β-actin as the reference control for normalization) for the 13 genes of the ESC/E(Z) complex (n=29-30). Note a lower ∆CT value indicates higher expression.  HDAC2 (t43=2.6), MTF2 (t37=3.7), SIRT1 (t46=3.2), and SUZ12 (t42=2.1) were significantly higher in the PMDD group than the Control group (*p<0.05), and RBBP7 (t33=1.8) was higher at a trend level of significance in the PMDD group than the Control group (#p<0.1).  (C) Protein expression via ProteinSimple© western analysis (target protein chemiluminescense normalized to β-actin) for select genes of the ESC/E(Z) complex (n=7).  MTF2 (t11=3.4), PHF19 (t12=2.5), and SIRT1 (t11=3.2) were significantly lower in the PMDD group than the Control group (*p<0.05).  Representative images of protein “bands” from the Compass software are shown below each group.

Figure S4: Scatter and volcano plots for RNAseq comparing untreated versus estradiol-treated Control and PMDD lymphoblastoid cell lines.  Comparison of transcripts detected in untreated (UT) vs estradiol (E2) treated lymphoblastoid cell lines from Control and PMDD women by RNA-sequencing. (A) Scatterplot of expression levels of all 13,488 mapped gene transcripts in untreated Control cell lines vs 13,218 mapped gene transcripts in E2 treated Control cell lines. (B) Volcano plot of uncorrected p-value and fold change for all mapped gene transcripts in untreated Control cell lines and E2 treated Control cell lines.  (A) Scatterplot of expression levels of all 13,552 mapped gene transcripts in untreated PMDD cell lines vs 12,365 mapped gene transcripts in E2 treated PMDD cell lines. (B) Volcano plot of uncorrected p-value and fold change for all mapped gene transcripts in untreated PMDD cell lines and E2 treated PMDD cell lines.  

Figure S5: All ESC/E(Z) complex gene expressions from RNAseq: ANOVAs comparing untreated and estradiol-treated Control and PMDD lymphoblastoid cell lines. All graphs are presented as group mean ± SEM using RPKM values from RNA-sequencing.  Two-way ANOVAs were performed for each gene of interest, followed by Sidak’s multiple comparisons post-hoc test in cases of a significant interaction. Untreated Control and PMDD lymphoblastoid cell lines compared with estradiol treatment. (A) AEBP2, (B) EED, (C) EZH1, (D) EZH2, (E) HDAC2, (F) JARID2, (G) MTF2, (H) PHF1, (I) PHF19, (J) RBBP4, (K) RBBP7, (L) SIRT1, (M) SUZ12.See Table S7 for statistical analysis; significant differences between cell lines from Control and PMDD women (where PMDD>Control) were observed in the expression of the following genes: AEBP2, EED, EZH2, HDAC2, MTF2, RBBP4, SIRT1, and SUZ12 (*p<0.05), otherwise p=NS.  For JARID2, a significant interaction effect was found between untreated and estradiol-treated cell lines from PMDD (untreated>estradiol-treated, *p<0.05) but not from Control women.  

Figure S6: Scatter and volcano plots for RNAseq comparing untreated versus progesterone-treated Control and PMDD lymphoblastoid cell lines.  Comparison of transcripts detected in untreated (UT) vs progesterone (P4)-treated lymphoblastoid cell lines from Control and PMDD women by RNA-sequencing. (A) Scatterplot of expression levels of all 13,488 mapped gene transcripts in untreated Control cell lines vs 13,012 mapped gene transcripts in P4 treated Control cell lines. (B) Volcano plot of uncorrected p-value and fold change for all mapped gene transcripts in untreated Control cell lines and P4 treated Control cell lines.  (A) Scatterplot of expression levels of all 13,552 mapped gene transcripts in untreated PMDD cell lines vs 12,973 mapped gene transcripts in P4-treated PMDD cell lines. (B) Volcano plot of uncorrected p-value and fold change for all mapped gene transcripts in untreated PMDD cell lines and P4-treated PMDD cell lines.  

Figure S7: All ESC/E(Z) complex gene expressions from RNAseq: ANOVAs comparing untreated and progesterone-treated Control and PMDD lymphoblastoid cell lines.  All graphs are presented as group mean ± SEM using RPKM values from RNA-sequencing.  Two-way ANOVAs were performed for each gene of interest, followed by Sidak’s multiple comparisons post-hoc test in cases of a significant interaction. Untreated Control and PMDD lymphoblastoid cell lines compared with progesterone treatment. (A) AEBP2, (B) EED, (C) EZH1, (D) EZH2, (E) HDAC2, (F) JARID2, (G) MTF2, (H) PHF1, (I) PHF19, (J) RBBP4, (K) RBBP7, (L) SIRT1, (M) SUZ12.See Table S7 for statistical analysis,; significant differences between cell lines from Control and PMDD women were observed in the expression of MTF2 and SIRT1 (where Control<PMDD, *p<0.05) and PHF19 (where Control>PMDD, *p<0.05).  For EED, EZH2, and MTF2, a significant interaction effect was found between untreated and progesterone-treated cell lines from Control (untreated<progesterone treated, *p<0.05) but not from PMDD women. All other cases p=NS. 


Tables:
Table S1: Primary antibody information.  Source, dilution, and protocol adjustments for each antibody used with the ProteinSimple© western analysis.  All catalog numbers refer to 2014 catalogs.  Secondary antibodies for rabbit, mouse, and PSCon were provide by ProteinSimple© with the kits.

Table S2: Number of genes mapped and nominally differentially expressed as determined by RNAseq comparing untreated Control and PMDD lymphoblastoid cell lines.  Summary of RNA sequencing results from all comparisons of Control and PMDD lymphoblastoid cell lines, untreated or treated with estradiol or progesterone.  Number of genes mapped: Lists the total number of successfully mapped genes after filtering for each group.  Genes nominally differentially expressed (non-FDR p<0.05): For each group comparison, lists the number of genes with a transformed, non-FDR p-value below 0.05.


Table S3: Genes with nominally significant difference in expression (p<0.05) and a fold change of >│2.0│ comparing untreated Control and PMDD lymphoblastoid cell lines. Comparison of transcripts detected in untreated lymphoblastoid cell lines from Control and PMDD women by RNA-sequencing.  Listed are all genes with a non-FDR p-value below 0.05 and an absolute value of fold change greater than 2.0.  A positive fold change indicates higher expression in Control cell lines than PMDD cell lines.  Table is sorted by p-value.

Table S4: Full GSEA results from RNAseq comparing untreated Control and PMDD lymphoblastoid cell lines.  Results are from the Gene Set Enrichment Analysis (GSEA) by CLC Genomics Workbench (version 6.5) on transformed RNA expression values from RNA sequencing of untreated Control (n=9) and PMDD (n=10) lymphoblastoid cell lines using gene ontologies (GO) for cellular component with 10,000 permutations.  Lower tail values reflect a permutation-based p-value, indicating perturbation of the gene set between groups.  Shown here are all ranked GO categories.  The ESC/E(Z) complex (GO category 35098) has a significant permutation-based p-value (lower tail) of 0.007 and has been highlighted here in yellow.  

Table S5: GSEA pathways differing between Control and PMDD lymphoblastoid cell lines.  For each possible group comparison for untreated, estradiol-treated, or progesterone-treated Control and PMDD lymphoblastoid cell lines, Gene Set Enrichment Analysis (GSEA) by CLC Genomics Workbench (version 6.5) was performed on transformed RNA expression values from RNA sequencing using gene ontologies (GO) with 10,000 permutations. The number of GO categories identified and the number of differentially altered pathways determined by each GSEA performed are listed.

Table S6: Differential expression of ESC/E(Z) complex genes in comparing untreated (UT) and estradiol (E2)- or progesterone (P4)-treated Control and PMDD lymphoblastoid cell lines. Data consists of the permutation-based p-value (lower tail) of the ESC/E(Z) complex (GO category 35098) from the GSEA results of each possible group comparison for untreated, E-treated, or P-treated Control and PMDD lymphoblastoid cell lines. Of the seven GSEA comparisons made, four of them had a permutation based p-value (lower tail) of <0.05, including the untreated LCLs in the Control vs PMDD comparison. GSEA showed no significant alteration in the ESC/E(Z) complex relative to untreated  conditions in PMDD LCLs exposed to estradiol (PMDD untreated vs PMDD E-treated, p=0.6). In contrast, in Control LCLs exposed to estradiol, GSEA identified significant up-regulation of ESC/E(Z) complex (Control untreated vs Control E-treated, p=0.03). Similarly, GSEA showed no significant alteration in the ESC/E(Z) complex relative to untreated conditions in PMDD LCLs exposed to progesterone (PMDD untreated vs PMDD P-treated, p=0.8); whereas in Control LCLs exposed to progesterone, GSEA again identified significant up-regulation of the ESC/E(Z) complex (Control untreated vs Control P-treated, p=0.004).  When comparing estradiol-treated Control LCLs to estradiol-treated PMDD LCLs, the ESC/E(Z) complex was also differentially expressed between the two groups(p=0.01), although when comparing progesterone-treated Control LCLs to progesterone-treated PMDD LCLs, there were no significant differences between gene expression in the ESC/E(Z) complex (p=0.7). 


Table S7: All ESC/E(Z) complex gene expressions from RNAseq: ANOVA interactions comparing untreated (UT) and estradiol (E)- or progesterone (P)-treated Control and PMDD lymphoblastoid cell lines.  Using RPKM values from RNA-sequencing, two-way ANOVAs were performed for each gene of interest, followed by Sidak’s multiple comparisons post-hoc test in cases of a significant interaction.  In the last four columns, RPKM values for each group is reported as mean (standard deviation).  The interaction F-value for each comparison is reported, along with its p-value with significant interactions highlighted in bold.  Significant diagnosis effects are indicated with a.  There were no significant effects of treatment alone.  Graphs from this dataset are presented in Figures 3, S4, and S6.

On-line Material – 
Table OL1: Genes with nominally significant differential expression (p<0.05) comparing untreated Control and PMDD lymphoblastoid cell lines.  Comparison of transcripts detected in untreated lymphoblastoid cell lines from Control and PMDD women by RNA-sequencing.  All genes with a non-FDR p-value below 0.05 are listed, ranked by p-value. A positive fold change indicates higher expression in Control cell lines than PMDD cell lines. Genes from the ESC/E(Z) complex are highlighted in yellow.

Table OL2: DAVID analysis results from RNAseq comparing untreated Control and PMDD lymphoblastoid cell lines.  The Database for Annotation, Visualization, and Integrated Discovery (DAVID) bioinformatics tool was used to perform pathway analysis on RNA sequencing results comparing untreated Control and PMDD lymphoblastoid cell lines.  Genes were grouped into 887 different gene ontology categories ranked by p-value. The PRC2 Complex (GO Name BIOCARTA), with a p-value of 0.003, is highlighted in yellow.
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