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Supplementary Figures

Figure S1. Survival rate calculated by the Kaplan-Meier survival curve in patients 
separated according to the expression level of each DE-miRNA. The rest 22 DE-
miRNAs are shown (p < 0.05). The first 12 miRNAs are lower expression in high 
grade BSGs, the last 10 miRNAs are higher expression in high grade BSGs.
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Supplementary Tables

Table S1. All real-time quantitative PCR primer sequences used in this study.



hsa-miR-3612-RT GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACtccatt 

hsa-miR-3612-F CAGGAGGAGGCATCTTGAGA 

hsa-miR-3612-R GTGCAGGGTCCGAGGT 

hsa-miR-497-Sp-RT GTCGT ATCCAGTGCAGGGTCCGAGGT ATTCGCACTGGAT ACGACacaaac 

hsa-miR-497-5p-F GGCAGCAGCACACTGTG 

hsa-miR-497-Sp-R GTGCAGGGTCCGAGGT 

hsa-miR-124 7-3p-RT GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACgctcca 

hsa-miR-124 7-3p-F CCCGGGAACGTCGAGAC 

hsa-miR-124 7-3p-R GTGCAGGGTCCGAGGT 
hsa-miR-29b-1-5p-R GTCGT ATCCAGTGCAGGGTCCGAGGT ATTCGCACTGGAT ACGACtctaaa 
hsa-miR-29b-1-5p-F GGGCTGGTTTCATATGGTGG 

hsa-miR-29b-1-5p-R GTGCAGGGTCCGAGGT 

hsa-miR-1290-RT GTCGT ATCCAGTGCAGGGTCCGAGGT ATTCGCACTGGAT ACGACtccctg 

hsa-miR-1290-F TGGAI 1111 GGATCAGGGAGTCG 

hsa-miR-1290-R GTGCAGGGTCCGAGGT 

hsa-miR-130b-3p-RT GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACatgccc 

hsa-miR-130b-3p-F CGCCAGTGCAA TGATGAAAG 

hsa-miR-130b-3p-R GTGCAGGGTCCGAGGT 

hsa-miR-20a-5p-RT GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACctacct 

hsa-miR-20a-5p-F GCGCT AAAGTGCTTATAGTGC 

hsa-miR-20a-5p-R GTGCAGGGTCCGAGGT 

hsa-miR-106a-5p-RT GTCGT ATCCAGTGCAGGGTCCGAGGT ATTCGCACTGGAT ACGACctacct 

hsa-miR-106a-5p-F CGCAAAAGTGCTTACAGTGC 

hsa-miR-106a-5p-R GTGCAGGGTCCGAGGT 

hsa-miR-34a-3p-RT GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACagggca 

hsa-miR-34a-3p-F CAATCAGCAAGTATACTGCCCT 

hsa-miR-34a-3p-R GTGCAGGGTCCGAGGT 

hsa-miR-34a-5p-RT GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACacaacc 

hsa-miR-34a-5p-F CTGGCAGTGTCTT AGCTGG 

hsa-miR-34a-5p-R GTGCAGGGTCCGAGGT 

hsa-miR-222-3p-RT GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACacccag 

hsa-miR-222-3p-F AGCTACATCTGGCTACTGGGT 

hsa-miR-222-3p-R GTGCAGGGTCCGAGGT 

GTCGT ATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACtcaatc hsa-miR-342-5p-RT 

hsa-miR-342-Sp-F AGGGGTGCTATCTGTGA TTGA 

hsa-miR-342-Sp-R GTGCAGGGTCCGAGGT 

hsa-miR-195-Sp-RT GTCGTATCCAGTGCAGGGTCCGAGGT A TTCGCACTGGAT ACGACgccaat 

hsa-miR-195-Sp-F CGCT AGCAGCAGAGAAA T 

hsa-miR-195-Sp-R GTGCAGGGTCCGAGGT 

U6-F CTCGCTTCGGCAGCACA 
U6-R AACGCTTCACGAA TTTGCGT 





Table S2. Identification of grade-associated miRNAs validated in BSG samples.

Table S3. Enriched functions for the target genes of the 6 validated miRNAs. The top 5 terms are showed.



Table S4. Key codes and parameters.

1. Screening for functional DE-miRNAs:
library(oligo)
celfiles <- list.files("/",pattern = "CEL",full.names = TRUE)
rawData <- read.celfiles(celfiles[1:25])
pData(rawData)$Type <- rep(c("high","low"), c(15,10))        
pData(rawData)
eset.rma <- rma(rawData)                  
emat.rma.log2 <- exprs(eset.rma)            
highMean <- apply(emat.rma.log2[,1:15],1,mean)
lowMean <- apply(emat.rma.log2[,16:25],1,mean)
results.rma <- data.frame(cbind(highMean,lowMean))  
results.rma$logFC <- results.rma[,2]-results.rma[,1] 
filter <- apply(emat.rma.log2, 2, FUN = function(x){y <- ifelse(x >= quantile(as.numeric(x), 0.75),1,0)})
#ap <- filter[which(rowSums(filter==0)==0),]
AP <- apply(filter,1,function(x)any(x == "1"))
present.probes <- names(AP[AP])
paste(length(present.probes),'/',length(AP)) 
results.present <- results.rma[present.probes,]
sum(abs(results.present[,'logFC'])>log2(2))   
results.st <- results.present[abs(results.present$logFC)>=log2(2),]
sel.genes <- row.names(results.st)       
p.value <- apply(emat.rma.log2[sel.genes,],1,function(x){t.test(x[1:15],x[16:25])$p.value}) 
results.st$p.value <- p.value
results.st <- results.st[p.value<0.05,]  
nrow(results.st)                      
write.csv(results.st,".csv")
rm(list=ls())     
2. Volcanoplot:
library(ggplot2)
setwd('/ ')
data =read.csv(".csv",header=T,row.names=1)
r03 = ggplot(data,aes(logFC,lpv))
r03 + geom_point()
r03 + geom_point(color ="red")
r03 +geom_point(aes(color ="red"))
r03 + geom_point(aes(color =yanse))
r03xy = r03 +geom_point(aes(color =yanse)) + xlim(-4,4) + ylim(0,4)
r03xy + labs(title="Volcanoplot",x="log2(FC)")
r03xyp=r03xy + labs(title="Volcanoplot",x="log2(FC)")
r03xyp + scale_color_manual(values =c("red","green", "black"))
volcano=r03xyp + scale_color_manual(values =c("#619cff","#00ba38","#f8766d"))
volcano+geom_hline(yintercept=1.3,linetype=4)+geom_vline(xintercept=c(-0.84,0.84),linetype=4)
rm(list=ls())



3.GO and KEGG enrichment:
biocLite("clusterProfiler")
rm(list=ls())
require(DOSE)
require(clusterProfiler)
setwd("/")
a=read.table("11.txt",header = TRUE)
gene=as.character(a[,1])
egoBP <- enrichGO(gene=gene,'org.Hs.eg.db',ont="BP",pvalueCutoff=0.01,readable=TRUE)
ekk <- enrichKEGG(gene=gene,organism = "hsa",pAdjustMethod = "BH",pvalueCutoff=0.01)
egoCC <- enrichGO(gene=gene,'org.Hs.eg.db',ont="CC",pvalueCutoff=0.01,readable=TRUE)
egoMF <- enrichGO(gene=gene,'org.Hs.eg.db',ont="MF",pvalueCutoff=0.01,readable=TRUE)
write.csv(as.data.frame(egoBP),"GO-enrichBPdown.csv",row.names =F)
write.csv(as.data.frame(ekk),"KEGG-enrichdown.csv",row.names =F)
write.csv(as.data.frame(egoCC),"GO-enrichCCdown.csv",row.names =F)
write.csv(as.data.frame(egoMF),"GO-enrichMFdown.csv",row.names =F)
rm(list=ls())
4.Heatmap:
setwd('/ ')
data <- read.csv('.csv',row.names = 1)
matrixdata <- as.matrix(data)
#matrixdata[is.na(matrixdata)] <- 0       
#heatmap(matrixdata)
library(pheatmap)
bk = unique(c(seq(-2.15,2, length=100)))
#heatmap(matrixdata, Colv=NA, col = topo.colors(50), scale="column", margins=c(5,10))
matrix_heatmap <-pheatmap(matrixdata,breaks = bk,cluster_cols= FALSE,cluster_rows= 
TRUE,border_color = 
NA,scale="row",treeheight_row=40,treeheight_col=20,color=colorRampPalette(c("purple","white","yellow"
))
                          (100),fontsize=10,fontsize_row=1,fontsize_col=2)
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