################################################################
###### 1. Data Processing 
library(tidyr)
library(dplyr)
exprSet <- read.table("C:/Users/junta/Desktop/11111dlbcl/dlbcl bioinfor/xiangguan/DLBCLGEO/32018/32018/GSE32018_series_matrix.txt",
                      comment.char="!",
                      stringsAsFactors=F,
                      header=T, fill = TRUE,na.strings = "0")
bioinfor/xiangguan/DLBCLGEO/12195/12195/GSE12195_series_matrix.txt",skip = 74,data.table = F)
test1 <- exprSet[1:10,1:10]
rownames(exprSet) <- exprSet[,1]
exprSet <- exprSet[,-1]
ex <- exprSet
qx <- as.numeric(quantile(ex, c(0., 0.25, 0.5, 0.75, 0.99, 1.0), na.rm=T))
LogC <- (qx[5] > 100) ||
  (qx[6]-qx[1] > 50 && qx[2] > 0) ||
  (qx[2] > 0 && qx[2] < 1 && qx[4] > 1 && qx[4] < 2)
if (LogC) { 
  ex[which(ex <= 0)] <- NaN
  ## 取log2
  exprSet <- log2(ex)
  print("log2 transform finished")
}else{
  print("log2 transform not needed")
}
library(limma) 
boxplot(exprSet,outline=FALSE, notch=T, las=2)
exprSet=normalizeBetweenArrays(exprSet)
boxplot(exprSet,outline=FALSE, notch=T, las=2)
exprSet <- as.data.frame(exprSet)
probe <- read.table("C:/Users/junta/Desktop/11111dlbcl/dlbcl bioinfor/xiangguan/DLBCLGEO/32018/32018/GPL6480-9577.txt",
                      comment.char="!",
                      stringsAsFactors=F,
                      header=T, fill = TRUE,na.strings = "0")
probe<- probe[,-2]
probe<-probe[complete.cases(probe),]########去除NA值
length(unique(probe$GENE_SYMBOL))
library(dplyr)
library(tibble)
exprSet <- exprSet %>% 
exprSet$ID <-as.numeric(exprSet$ID)
exprSet <- inner_join(exprSet,probe,by="ID") 
exprSet <- exprSet %>% dplyr::select(-ID) 
exprSet <- exprSet %>%dplyr::select("GENE_SYMBOL",everything()) 
exprSet$symbol <- exprSet$`GENE_SYMBOL`
exprSet <- exprSet[,-1]
exprSet <- exprSet %>%dplyr::select(symbol,everything()) 
exprSet <- exprSet %>%mutate(rowMean =rowMeans(.[,-1]))
exprSet <- exprSet %>%arrange(desc(rowMean)) 
exprSet <- exprSet %>%distinct(symbol,.keep_all = T)  
exprSet <- exprSet %>%dplyr::select(-rowMean) 
exprSet <- exprSet %>%column_to_rownames("symbol")
save(exprSet,file = "exprSet_32018_unique.Rdata")
metadata32018 <- clinical
metadata32018 <-as.data.frame(metadata32018)
exprSet <- as.data.frame(t(exprSet))
exprSet$GSM <- rownames(exprSet)
exprSetclinical <- inner_join(metadata32018,exprSet,by="GSM")
rownames(exprSetclinical) <- exprSetclinical$GSM
exprSetclinical <- exprSetclinical[,-2]
save(exprSetclinical,file = "exprSetclinical32018.rdata")
group_list <- exprSetclinical$type
group_list = factor(group_list,
                    levels = c("Lymph-node","Diffuse Large B cell Lymphoma"))
exprSet <- as.data.frame(t(exprSetclinical[,-1])) 
sum(is.na(exprSet)) 
library(DMwR2)
library(mice)
 exprSet_fill_knn = knnImputation(exprSet, k = 10, meth = 'weighAvg') 
 md.pattern(exprSet_fill_knn)
exprSet_fill_knn = exprSet_fill_knn[,names(exprSet)]
 exprSet <- exprSet_fill_knn
res.pca <- prcomp(t(exprSet), scale = TRUE)
library(factoextra)
fviz_pca_ind(res.pca,col.ind = group_list)
design <- model.matrix(~group_list)
colnames(design) <- levels(group_list)
design
library(limma)
fit <- lmFit(exprSet,design)
fit2 <- eBayes(fit)
allDiff=topTable(fit2,adjust='fdr',coef=2,number=Inf) 
save(allDiff,file = "GSE32018_allDiff.Rdata")
######################################################################## 2. Volcano Plot
load(file = "GSE32018_allDiff.Rdata")  
library(dplyr)
diffgene <- allDiff %>% 
  filter(adj.P.Val < 0.05) %>% 
  filter(abs(logFC) >1)
save(diffgene,group,file = "output/GSE32018_diffgene_0.05_1.Rdata")
load(file = "output/GSE193566_allDiff.Rdata")
library(ggplot2)
library(ggrepel)
library(dplygener)
data <- allDiff
data$gene <- rownames(data)
library(ggplot2)
library(ggrepel)
data <- allDiff
data$gene <- rownames(data)
data$significant <- as.factor(data$adj.P.Val<0.05 & abs(data$logFC) >1)
data$gene <- rownames(data)
ggplot(data=data, aes(x=logFC, y =-log10(adj.P.Val),color=significant)) +
  geom_point(alpha=0.8, size=1.2,col="black")+
  geom_point(data=subset(data, logFC > 0.58),alpha=0.8, size=1.2,col="red")+
  geom_point(data=subset(data, logFC < -0.58),alpha=0.6, size=1.2,col="blue")+
  labs(x="log2 (fold change)",y="-log10 (adj.P.Val)")+
  theme(plot.title = element_text(hjust = 0.4))+
  geom_hline(yintercept = -log10(0.05),lty=4,lwd=0.6,alpha=0.8)+
  geom_vline(xintercept = c(0.58,-0.58),lty=4,lwd=0.6,alpha=0.8)+
  theme_bw()+
  theme(panel.border = element_blank(),
        panel.grid.major = element_blank(), 
        panel.grid.minor = element_blank(),   
        axis.line = element_line(colour = "black")) +
  geom_point(data=subset(data, abs(logFC) >= 2),alpha=0.8, size=3,col="green")+
  geom_text_repel(data=subset(data, abs(logFC) > 2), 
                  aes(label=gene),col="black",alpha = 0.8)
library(export)
graph2pdf(file="6-26_output/32018volcano.pptx")

########################################################################3. Heatmap
rm(list = ls())
load(file = "exprSetclinical32018.rdata")
exprSet <- exprSetclinical[,-1]
exprSet <- as.data.frame(t(exprSet)) 
load(file = "output/GSE32018_Diffgene_logFC0.58.Rdata")
table(exprSetclinical$type) 
heatdata <- exprSet[rownames(diffgene),] 
group <- c(rep("DLBCL",22),rep("RLN",7)) 
annotation_col <- data.frame(group)
rownames(annotation_col) <- colnames(heatdata)
library(pheatmap)
library(viridisLite) 
pheatmap(heatdata) 
pheatmap(heatdata, 
         cluster_rows = TRUE, 
         cluster_cols = TRUE, 
         annotation_col =annotation_col, 
         annotation_legend=TRUE, 
         show_rownames = T，
         scale = "row",  
         color = viridis(10, alpha = 1, begin = 0.1, end = 1, direction = 1), 
         #filename = "heatmap_F.pdf", 
         cellwidth = 12, 
         cellheight = 9, 
         fontsize = 8 
)
library(export)
graph2ppt(file="output/差异基因热图绿.pdf")


###########################################################################4. GSEA
rm(list = ls())
library(dplyr)
library(tidyr)
library(clusterProfiler)
load(file = "output/GSE32018_Diffgene_logFC0.58.Rdata")
allDiff <- diffgene 
gene <- rownames(allDiff) 
gene = bitr(gene, fromType="SYMBOL", toType="ENTREZID", OrgDb="org.Hs.eg.db") 
gene <- dplyr::distinct(gene,SYMBOL,.keep_all=TRUE)
gene_df <- data.frame(logFC=allDiff$logFC,SYMBOL = rownames(allDiff))
gene_df <- merge(gene_df,gene,by="SYMBOL")
geneList <- gene_df$logFC 
names(geneList) = gene_df$ENTREZID
geneList = sort(geneList, decreasing = TRUE)
head(geneList)
hallmarks <- read.gmt("h.all.v7.1.entrez.gmt")
y <- GSEA(geneList,TERM2GENE =hallmarks)
cnetplot(y,foldChange = geneList)
y2<- setReadable(y,OrgDb=org.Hs.eg.db, keyType = "ENTREZID")
cnetplot(y2,showCategory = 4,
         foldChange = geneList,
         colorEdge = T)
graph2ppt(file="output/富集分析后网络图.pptx")
graph2eps(file="output/富集分析后网络图.eps")
dotplot(y,showCategory=12,split=".sign")+facet_grid(~.sign)
library(export)
graph2ppt(file="output/差异基因hallmarker富集分析.pptx")
graph2eps(file="output/差异基因hallmarker富集分析.eps")
yd <- data.frame(y)
library(enrichplot)
gseaplot2(y,"HALLMARK_E2F_TARGETS",color = "red",pvalue_table = T)
gseaplot2(y,11,color = "red",pvalue_table = T)
ridgeplot(y)
gseaplot2(y, geneSetID = 1:7)
yd$ID
graph2ppt(file="output/差异基因hallmarker富集分析激活.pptx")
graph2eps(file="output/差异基因hallmarker富集分析激活.eps")
gseaplot2(y, geneSetID = 8:9)
yd$ID
graph2ppt(file="output/差异基因hallmarker富集分析抑制.pptx")
graph2eps(file="output/差异基因hallmarker富集分析抑制.eps")

#########################################################################5Key Gene Expression Analysis
rm(list = ls())
load(file = "exprSetclinical32018.rdata")
library(dplyr)
exprSet <- exprSetclinical
exprSet <- exprSet %>%
  mutate(type = recode(type, 
                       "Diffuse Large B cell Lymphoma" = "DLBCL", 
                       "Lymph-node" = "Normal"))
exprSet <- exprSet %>%
  rename(group = type)
dd<- exprSet
test = dd[,1:10]
library(tibble)
library(dplyr)
library(ggstatsplot)
my_comparisons <- list(
  c("DLBCL", "Normal")
)
library(ggpubr)
genelist <-  c("CDK1", "CDK2", "TOP2A", "CHEK1", "CDC25C")
data <- dd[,c("group",genelist)]
library(tidyr)
library(dplyr)
library(tidyverse)
data <- data %>% 
  pivot_longer(cols=-1,
               names_to= "gene",
               values_to = "expression")
ggplot(data = data,aes(x=group,y=expression,fill=group))+
  geom_boxplot()+
  geom_jitter()+
  theme_bw()+
  facet_grid(.~gene)+
  stat_compare_means(comparisons = my_comparisons, label = "p.signif", method = "t.test")
library(export)
graph2pdf(file="output/5基因表达.pdf")
graph2eps(file="output/5基因表达.eps")
rm(list = ls())
load(file = "exprSetclinical32018.rdata")
library(dplyr)
exprSet <- exprSetclinical
exprSet <- exprSet %>%
  mutate(type = recode(type, 
                       "Diffuse Large B cell Lymphoma" = "DLBCL", 
                       "Lymph-node" = "Normal"))

colnames(exprSet)[1] <- "type"
data<- exprSet
test = data[,1:10]
library(tibble)
library(dplyr)
library(ggstatsplot)
## 3.steal plot
my_comparisons <- list(
  c("DLBCL", "Normal")
)
library(ggpubr)
genelist <- c("TOP2A", "CDK2", "CHEK1", "CDK1", "CDC25C")

existing_columns <- genelist %in% colnames(data)
print(existing_columns)
data1 <- data[, c("type", genelist)]
data2 <- data1 %>%
  pivot_longer(cols = -type,
               names_to = "gene",
               values_to = "expression")
data2$gene <- factor(data2$gene, levels = c("CDK1", "CDK2", "TOP2A", "CHEK1", "CDC25C"))
my_comparisons <- list(
  c("Normal", "DLBCL")
)
ggplot(data = data2, aes(x = type, y = expression, fill = type)) +
  geom_boxplot() +
  geom_jitter()+
  theme_bw() +
  facet_grid(. ~ gene) +
  stat_compare_means(comparisons = my_comparisons, label = "p.signif", method = "t.test")
graph2pdf(file="output/5基因表达.pdf")
graph2eps(file="output/5基因表达.eps")


#########################################################################6.WGCNA
rm(list=ls())
load(file = "exprSet_32018_unique.Rdata")   
load(file = "exprSetclinical32018.rdata")  “exprSetclinical”。
load(file = "GSE32018_allDiff.Rdata") 
exprSet <- exprSetclinical[,-1]
exprSet <- as.data.frame(exprSet)
datExpr <- exprSet
class(datExpr)
library(WGCNA)
gsg = goodSamplesGenes(datExpr, verbose = 3)
gsg$allOK
pheno <- exprSetclinical[,1:2]
raw_counts <- as.data.frame(t(exprSet))
raw_counts <- raw_counts[complete.cases(raw_counts), ]
library(RColorBrewer)
num_conditions <- nlevels(as.factor(pheno$type))
pal <- colorRampPalette(brewer.pal(num_conditions, "Set1"))(num_conditions)
cond_colors <- pal[as.integer(as.factor(pheno$type))]
library(gplots)
heatmap.2(cor(raw_counts), 
          RowSideColors=cond_colors,
          trace='none', 
          main='Sample correlations (raw)')
### 聚类看异常样本
test <- mtcars[1:5,1:4]
dist(mtcars[1:5,1:4])
test <- dist(datExpr0)
dist(mtcars[1:5,1:5])
sampleTree = hclust(dist(datExpr), method = "average")
### 画图
par(cex = 0.6)
par(mar = c(0,4,2,0))
plot(sampleTree)
plot(sampleTree, main = "Sample clustering to detect outliers", sub="", xlab="", cex.lab = 1.5, cex.axis = 1.5, cex.main = 2)
exprSetclinical <- exprSetclinical[,(1:2)]
exprSetclinical$DLBCL <- ifelse(exprSetclinical$type == "Diffuse Large B cell Lymphoma", 1, 0)
exprSetclinical$RLN <- ifelse(exprSetclinical$type == "Diffuse Large B cell Lymphoma", 0, 1)
datTraits <- exprSetclinical[,c("DLBCL","RLN")]
datTraits <- as.data.frame(datTraits)
sampleTree2 = hclust(dist(datExpr), method = "average")
plot(sampleTree)
# Convert traits to a color representation: white means low, red means high, grey means missing entry
traitColors = numbers2colors(datTraits, signed = FALSE)
plot(sampleTree)
plotDendroAndColors(sampleTree, 
                    traitColors,
                    groupLabels = names(datTraits), 
                    main = "Sample dendrogram and trait heatmap")
save(datExpr0,datTraits,file = "output/32018_FemaleLiver-01-dataInput.RData")
exprSet0 <- exprSetclinical[,-1]
table(exprSetclinical$type) 
exprSetclinical$DLBCL <- ifelse(exprSetclinical$type == "Diffuse Large B cell Lymphoma", 1, 0)
exprSetclinical$RLN <- ifelse(exprSetclinical$type == "Diffuse Large B cell Lymphoma", 0, 1)
datTraits <- exprSetclinical[,c("DLBCL","RLN")]
datTraits <- as.data.frame(datTraits)
datExpr<- as.data.frame(exprSet0)
class(datExpr)
library(WGCNA)
### 设置多线程
enableWGCNAThreads()
powers = c(c(1:10), seq(from = 12, to=20, by=2))
sft = pickSoftThreshold(datExpr, powerVector = powers, verbose = 5)
sizeGrWindow(9, 5)
par(mfrow = c(1,2))
cex1 = 0.9
plot(sft$fitIndices[,1], -sign(sft$fitIndices[,3])*sft$fitIndices[,2],
     xlab="Soft Threshold (power)",ylab="Scale Free Topology Model Fit,signed R^2",type="n",
     main = paste("Scale independence"));
text(sft$fitIndices[,1], -sign(sft$fitIndices[,3])*sft$fitIndices[,2],
     labels=powers,cex=cex1,col="red");
abline(h=0.85,col="red")
plot(sft$fitIndices[,1], sft$fitIndices[,5],
     xlab="Soft Threshold (power)",ylab="Mean Connectivity", type="n",
     main = paste("Mean connectivity"))
text(sft$fitIndices[,1], sft$fitIndices[,5], labels=powers, cex=cex1,col="red")
library(export)
graph2eps(file="6-26_output/fig1")
graph2pdf(file="6-26_output/fig1")
softPower = 6
adjacency = adjacency(datExpr, power = softPower,type = "signed")
test <- adjacency[1:10,1:10]
TOM = TOMsimilarity(adjacency)
class(TOM)
dim(TOM)
test <- TOM[1:10,1:10]
dissTOM = 1-TOM
geneTree = hclust(as.dist(dissTOM), method = "average")
# Plot the resulting clustering tree (dendrogram)
sizeGrWindow(12,9)
plot(geneTree, xlab="", sub="", main = "Gene clustering on TOM-based dissimilarity",labels = FALSE, hang = 0.04);
minModuleSize = 30
# Module identification using dynamic tree cut:
dynamicMods = cutreeDynamic(dendro = geneTree, 
                            distM = dissTOM,
                            deepSplit = 2, 
                            pamRespectsDendro = FALSE,
                            minClusterSize = minModuleSize)
table(dynamicMods)
dynamicColors = labels2colors(dynamicMods)
table(dynamicColors)
# Plot the dendrogram and colors underneath
sizeGrWindow(8,6)
plotDendroAndColors(geneTree, dynamicColors, "Dynamic Tree Cut",
                    dendroLabels = FALSE, hang = 0.03,
                    addGuide = TRUE, guideHang = 0.05,
                    main = "Gene dendrogram and module colors")
graph2eps(file="output/羽毛图1")
graph2pdf(file="output/羽毛图1")
MEList = moduleEigengenes(datExpr, colors = dynamicColors)
MEs = MEList$eigengenes
MEDiss = 1-cor(MEs)
METree = hclust(as.dist(MEDiss), method = "average")
sizeGrWindow(7, 6)
plot(METree, main = "Clustering of module eigengenes",xlab = "", sub = "")
graph2eps(file="6-26_output/模块树图")
graph2pdf(file="6-26_output/模块树图")
MEDissThres = 0.4
abline(h=MEDissThres, col = "red")
graph2eps(file="6-26_output/模块树图合并模块")
graph2pdf(file="6-26_output/模块树图合并模块")
merge = mergeCloseModules(datExpr, dynamicColors, cutHeight = MEDissThres, verbose = 3)
mergedColors = merge$colors
mergedMEs = merge$newMEs
sizeGrWindow(12, 9)
plotDendroAndColors(geneTree, cbind(dynamicColors, mergedColors),
                    c("Dynamic Tree Cut", "Merged dynamic"),
                    dendroLabels = FALSE, hang = 0.03,
                    addGuide = TRUE, guideHang = 0.05)
graph2eps(file="6-26_output/模块树图原始加合并模块")
graph2pdf(file="6-26_output/模块树图原始加合并模块")
moduleColors = mergedColors
colorOrder = c("brown", standardColors(50))
moduleLabels = match(moduleColors, colorOrder)-1
MEs = mergedMEs
save(MEs, moduleLabels, moduleColors, geneTree, file = "FemaleLiver-02-networkConstruction-stepByStep_0.4.RData")
plotEigengeneNetworks(mergedMEs, "", marDendro = c(0,16,4,2), marHeatmap = c(3,16,1,2), cex.lab = 0.8, xLabelsAngle= 90)
graph2eps(file="6-26_output/模块相关性")
graph2pdf(file="6-26_output/模块相关性")
rm(list=ls())
load(file = "output/32018_FemaleLiver-01-dataInput.RData")
load(file = "FemaleLiver-02-networkConstruction-stepByStep_0.3.RData")
load(file = "FemaleLiver-02-networkConstruction-stepByStep_0.4.RData")
load(file = "exprSetclinical32018.rdata")  
test <- moduleEigengenes(datExpr, moduleColors)
MEs0 = moduleEigengenes(datExpr, moduleColors)$eigengenes
MEs = orderMEs(MEs0)
 “exprSetclinical”。
datTraits <- exprSetclinical[,1]
datTraits <- as.data.frame(datTraits)
datTraits$type <- ifelse(datTraits$datTraits == "Diffuse Large B cell Lymphoma", "DLBCL",
                                ifelse(datTraits$datTraits == "Lymph-node", "RLN", datTraits$datTraits))
datTraits$type <- factor(datTraits$type,levels = c("DLBCL","RLN"))
design=model.matrix(~0+ datTraits$type)
design <- as.data.frame(design)
colnames(design)=levels(datTraits$type)
design
moduleTraitCor = cor(MEs, design, use = "p")
nSamples <- nrow(datExpr)
moduleTraitPvalue = corPvalueStudent(moduleTraitCor, nSamples)
sizeGrWindow(10,6)
textMatrix =  paste(signif(moduleTraitCor, 2), "(",
                    signif(moduleTraitPvalue, 1), ")", sep = "");
dim(textMatrix) = dim(moduleTraitCor)
par(mar = c(6, 8.5, 3, 3));
labeledHeatmap(Matrix = moduleTraitCor,
               xLabels = colnames(design),
               yLabels = names(MEs),
               ySymbols = names(MEs),
               colorLabels = FALSE,
               colors = blueWhiteRed(50),
               textMatrix = textMatrix,
               setStdMargins = FALSE,
               cex.text = 0.5,
               zlim = c(-1,1),
               main = paste("Module-trait relationships"))
graph2eps(file="6-26_output/fig6_0.3_1")
dd1 <- data.frame(ME=names(MEs),color=substring(names(MEs),3))
dd2 <- data.frame(table(moduleColors))
colnames(dd2) <- c("color","num")
dd3 <- merge(dd1,dd2,by="color")
rownames(dd3) <- dd3$ME
dd3 <- dd3[names(MEs),]
par(mar = c(6, 10, 3, 3))
ynumbers <- paste0(names(MEs),paste0("(",dd3$num,")"))
ynumbers
labeledHeatmap(Matrix = moduleTraitCor,
               xLabels = colnames(design),
               yLabels = names(MEs),
               ySymbols = ynumbers,
               colorLabels = FALSE,
               colors = blueWhiteRed(50),
               textMatrix = textMatrix,
               setStdMargins = FALSE,
               cex.text = 0.8,
               zlim = c(-1,1),
               main = paste("Module-trait relationships"))
graph2eps(file="6-26_output/fig6_0.3_2")
library(WGCNA)
library(gplots)
myColors <- colorRampPalette(c("blue", "white", "red"))(50)
moduleCor <- cor(MEs, use = "p") 
moduleColors <- labels2colors(names(MEs))
heatmap.2(as.matrix(moduleCor),
          dendrogram = "both",
          Rowv = TRUE,
          Colv = TRUE,
          trace = "none",
          col = myColors,
          margins = c(10, 10),
          key = TRUE,
          keysize = 1,
          density.info = "none",
          labRow = names(MEs),
          labCol = names(MEs),
          cexRow = 1.3,
          cexCol = 1.3,
          main = "Module eigengene adjacency heatmap",
          RowSideColors = moduleColors,
          ColSideColors = moduleColors,
          breaks = seq(-1, 1, length.out = 51)) # 调整颜色范围的分段
module = "brown"
moduleGenes = moduleColors==module
datExpr <- as.data.frame(datExpr)
dd <- datExpr[,moduleGenes]
library(dplyr)
library(tibble)
library(tidyr)
test <- dd[1:10,1:10]
dd <- dd %>% 
  rownames_to_column("sample") %>% 
  mutate(group = datTraits$type) %>% 
  select(group,everything()) %>% 
  pivot_longer(cols = 3:ncol(.),
               names_to = "gene",
               values_to = "expression") 
library(ggplot2)
ggplot(dd,aes(x = group,y = expression)) +
  geom_boxplot(aes(fill=group)) 
graph2eps(file="6-26_output/fig7_0.3")
mylove = as.data.frame(design$DLBCL)
names(mylove) = "mylove"
modNames = substring(names(MEs), 3)
geneModuleMembership = as.data.frame(cor(datExpr, MEs, use = "p"))
MMPvalue = as.data.frame(corPvalueStudent(as.matrix(geneModuleMembership), nSamples))
names(geneModuleMembership) = paste("MM", modNames, sep="")
names(MMPvalue) = paste("p.MM", modNames, sep="")
geneTraitSignificance = as.data.frame(cor(datExpr, mylove$mylove, use = "p"))
GSPvalue = as.data.frame(corPvalueStudent(as.matrix(geneTraitSignificance), nSamples))
names(geneTraitSignificance) = paste("GS.", names(mylove), sep="")
names(GSPvalue) = paste("p.GS.", names(mylove), sep="");
module = "brown"
column = match(module, modNames)
table(moduleColors)
moduleGenes = moduleColors==module
sizeGrWindow(7, 7)
par(mfrow = c(1,1))
MM <- geneModuleMembership[moduleGenes, column]
GS <- geneTraitSignificance[moduleGenes, 1]
verboseScatterplot(MM,GS,
                   xlab = paste("Module Membership in", module, "module"),
                   ylab = "Gene significance for DLBCL",
                   main = paste("Module membership vs. gene significance\n"),
                   cex.main = 1.2, cex.lab = 1.2, cex.axis = 1.2, col = module)
graph2eps(file="6-26_output/fig8_0.3")
MM  <- geneModuleMembership[moduleGenes, column]
MMP <- MMPvalue[moduleGenes, column]
GS <-  geneTraitSignificance[moduleGenes, 1]
GSP <- GSPvalue[moduleGenes, 1]
mydata <- data.frame(moduleGenes=colnames(datExpr)[moduleGenes],MM,MMP,GS,GSP)
brown_gene <- mydata
save(brown_gene, file = "output/32018_brown_gene_0.3.RData")
write.csv(brown_gene, file = "output/32018_brown_gene_0.3.csv", row.names = FALSE)
load(file = "output/32018_brown_gene.RData")
library(dplyr)
mydata <- mydata %>% 
  filter(MMP < 0.05,GSP < 0.05) %>% 
  arrange(desc(MM),desc(GS))
dd <- data.frame(group= datTraits$type,
                 gene=datExpr[,"KIF18A"])
library(ggplot2)
ggplot(dd,aes(x = group,y = gene)) +
  geom_boxplot(aes(fill=group))+
  geom_jitter()
gene <- as.character(mydata$moduleGenes[1:600])
library(clusterProfiler)
library(org.Hs.eg.db)
gene = bitr(gene, fromType="SYMBOL", toType="ENTREZID", OrgDb="org.Hs.eg.db")
head(gene)
ego_BP <- enrichGO(gene = gene$ENTREZID,
                   OrgDb= org.Hs.eg.db,
                   ont = "BP",
                   pAdjustMethod = "BH",
                   minGSSize = 1,
                   pvalueCutoff = 0.01,
                   qvalueCutoff = 0.01,
                   readable = TRUE)
barplot(ego_BP)
dotplot(ego_BP)
goplot(ego_BP)
graph2eps(file="6-26_output/fig9_0.3")
moduleColors <- c("turquoise", "brown", "darkgrey", "darkturquoise", "cyan", "black", "blue")
names(moduleColors) <- c("MEturquoise", "MEbrown", "MEdarkgrey", "MEdarkturquoise", "MEcyan", "MEblack", "MEblue")
moduleOrder <- c("MEturquoise", "MEbrown", "MEdarkgrey", "MEdarkturquoise", "MEcyan", "MEblack", "MEblue")
heatmap.2(as.matrix(moduleCor),
          dendrogram = "both",
          Rowv = TRUE,
          Colv = TRUE,
          trace = "none",
          col = myColors,
          margins = c(10, 10),
          key = TRUE,
          keysize = 1,
          density.info = "none",
          labRow = moduleOrder,
          labCol = moduleOrder,
          cexRow = 1.3,
          cexCol = 1.3,
          main = "Module eigengene adjacency heatmap",
          RowSideColors = moduleColors[moduleOrder],
          ColSideColors = moduleColors[moduleOrder],
          breaks = seq(-1, 1, length.out = 51)) # 调整颜色范围的分段


########################################################################6. Generation Analysis
library(glmnet)
library(survival)
library(dplyr)
library(tidyr)
library(tibble)
library(survminer)
library(ggplot2)
library(pheatmap)
library(cowplot)
library(timeROC)
library(survivalROC)
library(caret)
library(rms)
library(foreign)
library(survival)
library(survminer)
library(tidyverse)
rm(list = ls())
load(file = "cox_181063_all.Rdata")
load(file = "output/exprSet181063_syuveos.rdata")
library(dplyr)
res_filter <- res %>% 
  filter(p.value < 0.05) 
exprSet181063_surve$event <- as.numeric(exprSet181063_surve$event)
threshold <- median(exprSet181063_surve$CDK2, na.rm = TRUE)  # 使用中位数
exprSet181063_surve$CDK2_Exp <- as.factor(exprSet181063_surve$CDK2_Exp)
surv_object <- Surv(exprSet181063_surve$time, exprSet181063_surve$event)
fit <- survfit(surv_object ~ exprSet181063_surve$CDK2_Exp)
fit <- survfit(surv_object ~ exprSet181063_surve$CDK2_Exp)
sdf  <- survdiff(Surv(exprSet181063_surve$time,exprSet181063_surve$event)~exprSet181063_surve$CDK2_Exp,rho=0)
p.val <- 1 - pchisq(sdf$chisq, length(sdf$n)-1)
p.val
summary(fit,times = c(3,5)) #如何看3年，5年的生存率
summary(fit,times = median(exprSet181063_surve$time)) #中位生存时间的生存率
summary(fit)
library(ggplot2)
p2<-ggsurvplot(fit, 
               data = exprSet181063_surve,  # 将数据显式地提供给ggsurvplot()
               title = "GSE181063",
               pval = TRUE, 
               pval.method = TRUE,
               conf.int = TRUE,
               risk.table = TRUE, 
               risk.table.col = "strata", 
               linetype = "strata", 
               surv.median.line = "hv", 
               xlab = "Time in years", 
               xlim = c(0,20), 
               break.time.by = 2, 
               size=1, 
               ggtheme = theme_bw(), 
               palette = c("#00BFFF","#DAA520"))


#########################################################################7. Single-cell Data Analysis
rm(list = ls())
library(Seurat)
library(harmony)
library(SeuratWrappers)
################################################ 
data1 <- readRDS(file = "output/single_sample/scDLBCL002B.rds")
data2 <- readRDS(file = "output/single_sample/scDLBCL002NB.rds")
data3 <- readRDS(file = "output/single_sample/scDLBCL007B.rds")
data4 <- readRDS(file = "output/single_sample/scDLBCL007NB.rds")
data5 <- readRDS(file = "output/single_sample/scDLBCL008B.rds")
data6 <- readRDS(file = "output/single_sample/scDLBCL008NB.rds")
data7 <- readRDS(file = "output/single_sample/scDLBCL111B.rds")
data8 <- readRDS(file = "output/single_sample/scDLBCL111NB.rds")
data9 <- readRDS(file = "output/single_sample/scDLBCL1.rds")
data10 <- readRDS(file = "output/single_sample/scDLBCL2.rds")
data11 <- readRDS(file = "output/single_sample/scDLBCL3.rds")
data14 <- readRDS(file = "output/single_sample/scrLN1.rds")
data15 <- readRDS(file = "output/single_sample/scrLN2.rds")
data16 <- readRDS(file = "output/single_sample/scrLN3.rds")
#data14 <- readRDS(file = "output/single_sample/rLN1.rds")
#data15 <- readRDS(file = "output/single_sample/rLN2.rds")
#data16 <- readRDS(file = "output/single_sample/rLN3.rds")
data <- list(data1,data2,data3,data4,data5,data6,data7,data8,data9,data10,data11,data14,data15,data16)
scobj <- merge(x=data[[1]], y = data[-1])
scobj1 <- scobj
rm(list =  ls(pattern="data.*"))
scobj
rm(scobj1)
scobj[["percent.mt"]] <- PercentageFeatureSet(scobj, pattern = "^MT-")
metadata <- scobj@meta.data
VlnPlot(scobj, features = c("nFeature_RNA", "nCount_RNA", "percent.mt"), ncol = 
scobj <- subset(scobj, subset = nFeature_RNA > 100 & nFeature_RNA < 6000 & percent.mt < 50)
scobj <- NormalizeData(scobj)
scobj <- FindVariableFeatures(scobj, selection.method = "vst", nfeatures = 2200)
scobj <- ScaleData(scobj, features = rownames(scobj))
scobj <- RunPCA(scobj, features = VariableFeatures(object = scobj),reduction.name = "pca")
scobj <- RunHarmony(scobj,reduction = "pca",group.by.vars = "group_sample",reduction.save = "harmony")
scobj <- RunUMAP(scobj, reduction = "harmony", dims = 1:15,reduction.name = "umap")
scobj <- RunUMAP(scobj, reduction = "harmony", dims = 1:30,reduction.name = "umap")
scobj <- RunUMAP(scobj, reduction = "harmony", dims = 1:40,reduction.name = "umap")
scobj <- RunUMAP(scobj, reduction = "harmony", dims = 1:25,reduction.name = "umap")
p1 <- DimPlot(scobj, reduction = "umap_naive",group.by = "group_sample")
p2 <- DimPlot(scobj, reduction = "umap",group.by = "group_sample")
p3 <- DimPlot(scobj, reduction = "umap",group.by = "group_tumor")
p1+p2+p4
scobj <- FindNeighbors(scobj, reduction = "harmony", dims = 1:25)
scobj <- FindClusters(scobj, resolution = seq(0.02,0.1,0.02))
metadata <- scobj@meta.data
library(clustree)
clustree(scobj)
scobj@meta.data$seurat_clusters <- scobj@meta.data$RNA_snn_res.0.08
Idents(scobj) <- "seurat_clusters"
DimPlot(scobj, reduction = "umap", label = T)
### 保存数据
saveRDS(scobj,file = "output2/hamony_seurat_182434_heiDATA.rds")
marker_genes <- c("MS4A1","CD79A", #Bcell
                  "CD4", "CD3E","CD8A", #Tcell
                  "KLRF1", "NKG7", #nk cell
                  "MZB1", "SDC1", # 单核
                  "CD14", "LYZ", # 巨噬细胞
                  "IGHG1", "SDC1" # 浆细胞
)
FeaturePlot(scobj, reduction = "umap",features = marker_genes, order = TRUE,ncol=5)
library(export)
graph2ppt(file="output/DLBCL_clustermarker.pptx")
graph2eps(file="output1/DLBCL_clustermarker.eps")
head(Idents(scobj))
Idents(scobj) <- "seurat_clusters"
scobj <- RenameIdents(scobj,
                      "0"="T cell",
                      "1"="B cell_1", 
                      "2"= "B cell_2", 
                      "3"= "B cell_3", 
                      "4"= "B cell_4",
                      "5"= "Mono/Mac", 
                      "6"= "NK",
                      "7"= "Plasma cell", 
                      "8"= "other"
)
head(Idents(scobj))
### C.保存注释的结果
DimPlot(scobj, reduction = "umap", label = T)
metadata <- scobj@meta.data
scobj@meta.data$celltype = Idents(scobj)
head(Idents(scobj))
saveRDS(scobj,file = "output1/Seurat_DLBCL_umap.rds")
library(export)
graph2eps(file="output1/DLBCL_umap")
all_markers <- FindAllMarkers(object = scobj)
saveRDS(all_markers,file = "output1/Seurat_DLBCL_markers_0.06.rds")
library(dplyr)
top_markers <- all_markers %>%
  group_by(cluster) %>%
  arrange(desc(avg_log2FC))%>%
  slice(1:15) %>%
  ungroup() 
rm(list = ls())
library(Seurat)
scobj <- readRDS(file = "output3/Seurat_zhongyao_hebing_umap.eps.rds")
scobj <- readRDS(file = "output3/Seurat_zhongyao_hebing_umap.eps.rds")
saveRDS(scobj,file = "output3/Seurat_zhongyao_hebing_umap.eps.rds")
################################################
DimPlot(scobj, reduction = "umap")
DimPlot(scobj, reduction = "umap", label = T)
DimPlot(scobj, reduction = "umap", label = T)+NoLegend()#无分群注释的图
scCustomize::DimPlot_scCustom(scobj, figure_plot = TRUE)
DimPlot(scobj, reduction = "umap",split.by = "group_tumor")
DimPlot(scobj, reduction = "umap",split.by = "group_tumor",label = T) + NoLegend()
data <- as.data.frame(table(scobj$group_tumor,scobj$celltype))
colnames(data) <- c("group_tumor","CellType","Freq")
library(dplyr)
df <- data %>% 
  group_by(group_tumor) %>% 
  mutate(Total = sum(Freq)) %>% 
  ungroup() %>% 
  mutate(Percent = Freq/Total) %>% 
  as.data.frame()
df$CellType  <- factor(df$CellType,levels = unique(df$CellType))
library(ggplot2)
p <- ggplot(df, aes(x = group_tumor, y = Percent, fill = CellType)) +
  geom_bar(position = "fill", stat="identity", color = 'white', alpha = 1, width = 0.95) +
  #scale_fill_manual(values = mycol) +
  scale_y_continuous(expand = c(0,0)) +
  theme_classic()
p
ggplot(df,aes(x = group_tumor, y = Percent,fill=group_tumor))+
  geom_bar(stat="identity")+
  facet_wrap(~ CellType,nrow = 2)+
  theme_bw()+
  NoLegend()
ggplot(df,aes(x = CellType, y = Percent,fill=group_tumor))+
  geom_bar(stat="identity")+
  facet_wrap(~ group_tumor,nrow = 2)+
  theme_bw()+
  NoLegend()
data <- subset(df,subset = !CellType %in% c("Mono/Mk Doublets","Mk","Eryth","DC","pDC"))
ggplot(data,aes(x = group_tumor, y = Percent,fill=group_tumor))+
  geom_bar(stat="identity")+
  facet_wrap(~ CellType,nrow = 3)+
  theme_bw()+
  NoLegend()
### 可视化展示DotPlot 和 Clustered_DotPlot
all_markers <- readRDS("output1/Seurat_zhongyao_hebing_umap_markers_50_0.08.rds")
library(dplyr)
top_markers <- all_markers %>%
  group_by(cluster) %>%
  arrange(desc(avg_log2FC))%>%
  slice(1:5) %>%
  ungroup() %>%
  pull(gene) %>%
  unique()
DotPlot(scobj, features = top_markers)
DotPlot(scobj, features = top_markers) + RotatedAxis()
DotPlot(scobj, features = top_markers) + coord_flip()+ RotatedAxis()
DotPlot(scobj, features = top_markers,dot.scale = 4) + coord_flip()+ RotatedAxis()+
  theme(axis.text.y = element_text(size = 8))
scCustomize::Clustered_DotPlot(scobj, features = top_markers)
graph2eps(file="output3/marker_总气泡图.eps.rds")
dput(levels(Idents(scobj)))
### 选择作图基因
### 绘图,主要时候cols参数，给了两个颜色，split.by区分多组
DotPlot(scobj, features = markers.to.plot, 
        cols = c("blue", "red"), 
        dot.scale = 6) +
  RotatedAxis()+
  theme(axis.text.y = element_text(size = 8))+
  theme(axis.text.x = element_text(size = 8))
scobj <- ScaleData(scobj, features = rownames(scobj))
DoHeatmap(scobj, features = top_markers)
DoHeatmap(scobj, features = top_markers,size = 3)
DoHeatmap(scobj, features = top_markers,size = 3)+
  theme(axis.text.y = element_text(size = 8)) 
DoHeatmap(subset(scobj, downsample = 50), features = top_markers,size = 3)+
  theme(axis.text.y = element_text(size = 8))
graph2eps(file="output3/marker_热图.eps.rds")

##基因表达映射
library(ggplot2)
library(RColorBrewer)
rm(list = ls())
library(UCell)
library(Seurat)
scobj <- readRDS(file = "output3/Seurat_zhongyao_hebing_umap.eps.rds")
DimPlot(object = scobj,label = TRUE,label.size = 3, repel = TRUE)
genelist <- c("TOP2A", "CDK2", "CHEK1", "CDK1", "CDC25C")
genelist <- c("CYP51A1", "ESR2", "CDC25A", "SQLE", "NOX4", "GLO1", "CDK2", "AURKB", "CDK1", "NEK2", "AKR1A1", "PFKFB3", "CDK5", "CHEK2", "CHEK1", "KDM1A", "MKNK2", "PGGT1B", "MDM2", "SAE1", "TYMS", "CCNE2", "CDK4", "PLK4", "IRAK4", "TTK", "F2R", "CDC25C", "TOP2A", "MCL1", "DHFR", "WEE1", "DBF4", "FEN1", "C5AR1", "ACACA", "LIMK1", "TDP1", "MAPK12", "IKBKE", "SLC27A4", "FPR2", "PTGES2", "SLC16A1", "PPP5C", "CDC45", "DUT", "MELK", "PCNA", "WDR5")
scobj <- AddModuleScore(scobj,
                        features = list(genelist),
                        name="genset")
test <- scobj@meta.data
FeaturePlot(scobj,features = "genset1", label = TRUE, repel = TRUE)
FeaturePlot(scobj,features = "genset1", label = TRUE, repel = TRUE)+
  scale_colour_gradientn(colours = rev(brewer.pal(n = 11, name = "RdBu")))
############################################################################ GSEA 分析
gene_df <- B_cell_markers
geneList <- gene_df$avg_log2FC
names(geneList) =  rownames(gene_df)
geneList = sort(geneList, decreasing = TRUE)
head(geneList)
library(clusterProfiler)
genesets  <- read.gmt("resource/c2.cp.kegg.v2022.1.Hs.symbols.gmt")
y <- GSEA(geneList,TERM2GENE = genesets)
yd <- as.data.frame(y) 
dotplot(y,showCategory=12,split=".sign")+facet_grid(~.sign)
library(enrichplot)
gseaplot2(y,"KEGG_RIBOSOME",color = "red",pvalue_table = T)
gseaplot2(y,"KEGG_OXIDATIVE_PHOSPHORYLATION",color = "red",pvalue_table = T)
### 2.hallmarks gene set
genesets <- read.gmt("resource/h.all.v2022.1.Hs.symbols.gmt")
y <- GSEA(geneList,TERM2GENE = genesets)
yd <- as.data.frame(y)
library(ggplot2)
dotplot(y,showCategory=30,split=".sign")+facet_grid(~.sign)
dotplot(
  y,
  showCategory = 10,
  size = NULL,
  split = ".sign",
  font.size = 10,
  title = "",
  orderBy = "x",
  label_format = 45,
)+facet_grid(~.sign) 
library(stringi)
library(ggplot2)
dotplot(y,showCategory=12,split=".sign", font.size = 8)+
  facet_grid(~.sign)+
  scale_y_discrete(labels=function(x) stri_sub(x,10))
library(enrichplot)
gseaplot2(y, geneSetID = c(1,3,5,11))#激活
gseaplot2(y, geneSetID = c(2,4,6,7,8,9,10) )#抑制
graph2pdf(file="output3/B细胞亚群hallmarkers富集分析抑制.pdf")
graph2eps(file="output3/B细胞亚群hallmarkers富集分析抑制.eps")
library(enrichplot)
gseaplot2(y, "HALLMARK_IL6_JAK_STAT3",color = "red",pvalue_table = T)
