[bookmark: _GoBack]Supplemental Methods
Below is a copy of the script modified from the stats package in R for the generalized linear model.  Following addition of threshold filters (mean/median RPKM difference between 0.8 – 1.2, mean RPKM > 10, Benjamini-Hochberg adjusted p-value < 0.05), this identified the 487 BMI associated SREs.

#load and modify input files and R programs for running the GLM
require(reshape2)
require(dplyr)
rpkm.g <- read.table("~/total_RPKMgenomic.txt", header=T, sep="\t")
anno <- read.csv("~/sample_list_annotated.csv", header=TRUE, as.is=TRUE)
samples.5per <- anno[anno$Analyze_5per=="ok","Sample"] #indicate those that pass 5% FDR
rownames(rpkm.g) <- 1:nrow(rpkm.g)
rpkm.g <- data.frame(rpkm.g)
loc <- read.table("~/total_RPKMgenomic.txt",check.names=F, as.is=T, sep="\t")[,1:8]
rownames(loc) <- 1:nrow(loc)
autoXY <- c(paste0("chr",1:22),"chrX","chrY")
bliprow <- which(loc[,5]!="EXON")
annorow <- which(loc[,5]=="EXON")
M.annorow <- which(loc[,5]=="EXON" & loc[,1]=="chrM")
autoXY.annorow <- which(loc[,5]=="EXON" & loc[,1]!="chrM")
M.bliprow <- which(loc[,5]!="EXON" & loc[,1]=="chrM")
autoXY.bliprow <- which(loc[,5]!="EXON" & loc[,1]!="chrM")

#run the GLM as a loop
glm.fun <- function(x){
  x=data.frame(t(x),check.names=F)
  m <- melt(x) #melt rpkm
  # return(m)
  colnames(m)[1] <- "Sample" #rename colnames as seqid
  m$Sample <- as.character(m$Sample)
  m2a <- merge(m,anno.s,by="Sample") #merge with sampled anno
  m2a[sapply(m2a, is.character)] <- lapply(m2a[sapply(m2a, is.character)],as.factor)
    # return(m2a)
  GLM <- glm(value ~ BMI + age + Testosterone + GLUCOSE + INSULIN + FSH + LH + TSH + SHBG + INHB, family=gaussian(link="identity"), data=m2a)  
  slope1 <- summary(GLM)$coefficients[2,1]
  pval1 <- summary(GLM)$coefficients[2,4]
  avg <- mean(m2a$value)
  mid <- median(m2a$value) 
  return(c(slope1,pval1,avg,mid))
}
anno.s <- anno[anno$Sample%in%samples.5per,]
ar <- rpkm.g[,anno.s$Sample]
anno.s <- anno.s[anno.s$Sample%in%colnames(rpkm.g),]
ar <- ar[apply(ar, 1, function(x) length(x[x>1])>=floor(ncol(ar)/3)),] 
res <- apply(ar,1,myfun) 
fin <- t(res)
colnames(fin) <- c("slope","pval","avg","median") 
cbind(loc[rownames(fin),],fin)
write.table(cbind(loc[rownames(fin),],fin),file="~/ BMI _longRNA_5perFDR.txt", sep="\t")

#calculate all SREs across samples with mean/median RPKM ratio within 20% variance
bmi <- read.table="~/ BMI_longRNA_5perFDR.txt", header=T, check.names=F, as.is=T, sep="\t")
mean <- bmi[,11]
median <- bmi[,12]
difference <- mean/median
ar <- cbind(bmi,difference)

##adjust pvalues by Benjamini-Hochberg correction
pval5 <- bmi[,10]
adjust5 <- p.adjust(pval5, method = "BH")
corrected <- cbind(bmi, adjust5)
sig_corrected <- corrected[corrected$adjust5<0.05 & corrected$avg>10,]
dim(sig_corrected)
write.table(corrected,"~/BMI_longRNA_5perFDR_comp.txt",row.names = F,col.names = F,quote = F,sep="\t")



