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[image: Macintosh HD:Users:aciernia:Box Sync:Ashwood lab collaboration:Experiments:MAA microglia P35:manuscript:GLIA_Resubmission:MAAnewfigs:VogelCiernia_FigureS1_RNAseq.pdf]Figure S1. Quality Control of RNA sequencing
A. Average FastQ Screen output for PBS treated samples (100,000 sampled reads) indicates the vast majority of sampled reads align to the mouse genome. The only reads aligning to human are those that also align in mouse.  Minimal reads align to E. coli or PhiX (sequencing spike in).  B. Average FastQ Screen output for MAA treated samples for 100,000 sampled reads.  Similar to A, MAA samples show majority alignment to mm10 and minimal contamination. C. Principal component analysis (PCA) for the top 500 most variably expressed genes from RNAseq samples composed of subsampling reads from isolated microglia and neuronal samples(Zhang et al. 2014) (GEO GSE52564). First purely microglial reads (MG100) were created by randomly sampling 30million reads (to match read numbers for MAA and PBS microglia) from microglial samples. Purely neuronal reads (30million randomly sampled, N100) were made similarly.  Mixed proportion samples were then made to simulate levels of neuronal contamination within microglial reads by combing the following percentages of neuronal reads with microglial reads (total reads all 30million/sample): 0.01% neuronal (N.01), 0.1% neuronal (N.1), 1% neuronal (N1), 5% neuronal (N.5), 10% neuronal (N.10), 20% neuronal (N.20), 30% neuronal (N.30), 40% neuronal (N.40), 50% neuronal (N.50). D. Microglia were isolated from PND35 C57BL6/J mice using the described Percoll method and analyzed by flow cytometry. Gating was performed on live single cells and highly granular myelin contamination was removed (92% remaining).  Remaining CD45.2 and CD11b positive microglial were estimated at  >90% purity.  Color represents density with higher density shown in green/yellow. 
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Figure S2. CG Methylation Analysis. A. Principle component analysis of the %mCG/CG from the top 500 most variably methylated genebodies from multiple brain cell types including several specific types of neurons (excitatory, PV interneurons and VIP interneurons (Mo et al. 2015)), astrocytes and total fetal cortex (P28)(Lister et al. 2013). CpG Islands were masked from the analysis. B. Same as A, except for CpG Islands C. MAA and PBS samples were showed no significant differences in % mCG/CG methylation at any of the assessed genomic features (2-way ANOVA, treatment F1,,6 = 0.55, p = 0.486, genomic feature F1,24 = 5489, p < 0.001, interaction F4,24 = 0.07, p = 0.990). D. Three DMRs (highlighted in pink) that passed a significant family wise error rate cutoff of 0.05 by permutation test and their associated genes.
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[bookmark: _GoBack]Figures S3. Gene Ontology Enrichment for Differentially Expressed Genes A. Gene Ontology terms for Biological Process, Cellular Component, and Molecular Function by p-value (See Table S6) B. Fluidigm Delta Gene Expression Assay results for Hspa1b and Ina expression relative to Hprt.  Hspa1b is significantly higher in MAA microglia (t = 2.675, p = 0.025) and Ina shows a strong trend for a similar pattern (t = 2.000, 0.067) (See Table S5).   
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Figures S4. MAA Gene List Overlaps. A. Gene list overlaps between MAA DE genes, MAA DMR associated genes and genes identified in differentially methylated 1kb windows in adult mouse prefrontal cortex (PFC) following PolyI:C MIA at either GD9 or GD17. B. Gene list overlaps between MAA DE genes, MAA DMR associated genes and genes regulated by MIA.  MIA gene list labels include agent used to induce MIA (LPS, influenza, recombinant IL-6, or PolyI:C), gestational day (GD) of MIA, time point of tissue harvest and tissue examined. C. Gene list overlaps between MAA DE and MAA DMR associated genes and genes identified as differentially expressed in hippocampal microglia from male mice (P80) either treated with PolyI:C MIA on GD15 or saline controls. Half of the MIA mice were given oral minocycline as adults (P70-80) (MIAmino). * Fisher’s exact test with FDR corrected p-value <0.05.  + Fisher’s exact test with FDR corrected p-value <0.065. Gene lists, citations and individual statistics are listed in Table S7.


Supplemental Excel Documents: Table Legends
1. TableS1_MGisolation.xlsx
Table S1. Microglial Isolation. For each sample the litter identification number, total isolated microglia cell count, total RNA yield, RNA RIN number, total DNA and total DNA yield are reported. Unpaired t-tests (p-values shown) were conducted to compare each measure between conditions.

2. TableS2_SequencingReads.xlsx
Table S2. Sequencing Alignment Summaries for RNAseq and WGBS
Alignment summaries from Tophat2 for RNAseq and BS-Seeker2 (WGBS) are shown for each sample. Unpaired t-tests (p-values shown) were conducted to compare each measure between conditions. 

3. TableS3_1184FilteredDMRs_withHomergenes.xlsx
Table S3. All DMRs and DMR Associated Genes. The mm10 coordinates are given for each DMR as well as the Area Stat, direction of methylation difference, number of CpGs in the DMR, DMR width in base pairs, Family Wise Error Rate (FWER) and relative Family Wise Error Rate (rel_FWER) from the DMR caller. The direction of methylation is defined as either hyper (MAA>PBS) or hypo (PBS>MAA) for each DMR. The %mCG/CG is given for each animal as well as the overall group averages and difference in methylation.  Associated genes (within +/- 5kb from the TSS) were identified with HOMER.  Shown are the nearest promoter ID, distance to TSS, nearest RefSeq gene, nearest ensemble genes, gene symbol, gene alias, gene name, location of DMR relative to gene, and a more detailed annotation of location. Negative distances are upstream and zero indicates the DMR is within the genebody.

4. TableS4_GREAT_DMRenrichment.xlsx
Table S4. GREAT enrichment for DMRs.  All DMRs were used as input to GREAT for enrichment analysis relative to the mm10 background genome.  Tab 1 shows gene ontology enrichment after trimming with Revigo.  Tab 2 shows enrichment in Panther Pathways. Tab 3 shows enrichment in MSigDB pathways. Tab 4 shows enrichment in MSigDB Immune Signatures. Tab 5 shows transcription factor binding motifs enriched in both hyper- and hypo-methylated DMRs by HOMER. Tab 6 shows transcription factor binding motifs enriched only hyper-methylated DMRs. Tab 7 shows transcription factor binding motifs enriched only hypo-methylated DMRs.

5. TableS5_RPKM_EdgeR.xlsx
Table S5. RPKM and EdgeR Differential Expression Analysis from RNAseq Analysis. Tab one (DE genes) shows RPKM values for each sample for each differentially expressed gene (FDR corrected p-value < 0.05). LogFC, uncorrected pvalues, and FDR corrected pvalues are also given for each gene.  Tab 2 (All genes) shows the same values but for all genes called in the experiment. Tab 3 shows Fluidigm Delta Gene Expression Assay results and primer sequences. Gene expression was evaluated on an independent set of PND35 female microglial samples from littermates of the animals sequenced. Mean and standard error of the mean delta Ct (dCt) and relative expression values (2^-ddCt) (RelExp) are shown for each group. FPKM, logFC and FDR values from the RNAseq are shown for comparison. 

6. TableS6_DEgenes_Enrichr_RevigoTrim.xlsx
Table S6. Gene Ontology and Pathway Enrichment.  Tab 1 shows significant gene ontology enrichments for all differentially expressed genes in the RNAseq experiment after trimming by Revigo. Tab2 shows significant pathway enrichments for all differentially expressed genes.  Tab3 shows drug target analysis performed using The Drug Gene Interaction Database
(dgidb.genome.wustl.edu)(Dunaway et al. 2016b). Shown are the gene ID, gene name, number of distinct drugs that target that gene, and the druggable gene categories. 

7. TableS7_FisherTest_OverlapGeneIDs.xlsx
Table S7. Fisher’s Exact Test for Gene List Overlap. Tab 1 gives information on each gene lists used in the analysis. Tab 2 shows the Gene IDs used as input for each gene list overlap analysis. Shown for tabs 3-11 are results for each comparison set of lists from the Fisher’s exact test. FDR corrected p-values, odds ratios, gene counts, and gene ids from the overlap are given for each comparison. Tab 3 shows overlap between MAA differentially expressed and DMR associated genes. Tab 4 shows overlap for MAA DMR associated genes and microglial genes linked to inflammation. Tab 5 shows the overlap results for ASD genetic risk genes. Tab 6 shows results from differentially expressed, differentially methylated, or differentially acetylated genes in human ASD brain. Tab 7 shows results from MeCP2, FMRP, CHD8 target genes. Tab 8 shows results from MeCP2 mutant microglia differential gene expression. Tab 9 shows results from genes found in 1kb differentially methylated windows from PolyI:C MIA. Tab10 shows results from differential expression MIA gene lists. Tab 11 shows results from male hippocampal microglia from PolyI:C MIA, control, and PolyI:C MIA+minocycline treated adult mice.
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A. Average PBS Trimmed FastQ Screen
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B. Average MAA Trimmed FastQ Screen
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A. GO Term Enrichment: 162 Differentially Expressed Genes
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