Single cell RNA analysis 
#install.packages("Seurat")

#install.packages("outliers")

#install.packages("pbmcapply")

#install.packages("doFuture")

#if (!requireNamespace("BiocManager", quietly = TRUE))

#    install.packages("BiocManager")

#BiocManager::install("singscore")

#BiocManager::install("GSVA")

#BiocManager::install("GSEABase")

#BiocManager::install("limma")

#install.packages("devtools")

#library(devtools)

#devtools::install_github('dviraran/SingleR')

library(limma)

library(Seurat)

library(dplyr)

library(magrittr)

setwd(""D:\\Desktop\\BPD\\GSE190934 single cell ananlysis\\danxibao"")             #

library(Seurat)

# devtools::install_github('satijalab/seurat-data')

library(SeuratData)

library(ggplot2)

library(patchwork)

library(dplyr)

InstallData("pbmc3k")

data("pbmc3k")

pbmc3k

pbmc=pbmc3k

pbmc.data <- Read10X(data.dir = "D:\\Desktop\\BPD\\GSE190934 single cell ananlysis\\BPD")

# Initialize the Seurat object with the raw (non-normalized data).

pbmc <- CreateSeuratObject(counts = pbmc.data, project = "pbmc3k", min.cells = 3, min.features = 200)

pbmc

pbmc <- CreateSeuratObject(counts = data,project = "seurat", min.cells = 3, min.features = 50, names.delim = "_",)

pbmc[["percent.mt"]] <- PercentageFeatureSet(object = pbmc, pattern = "^MT-")

pdf(file="04.featureViolin.pdf",width=10,height=6)          

VlnPlot(object = pbmc, features = c("nFeature_RNA", "nCount_RNA", "percent.mt"), ncol = 3)

dev.off()

pbmc <- subset(x = pbmc, subset = nFeature_RNA > 50 & percent.mt < 5)    pdf(file="04.featureCor.pdf",width=10,height=6)              

plot1 <- FeatureScatter(object = pbmc, feature1 = "nCount_RNA", feature2 = "percent.mt",pt.size=1.5)

plot2 <- FeatureScatter(object = pbmc, feature1 = "nCount_RNA", feature2 = "nFeature_RNA",,pt.size=1.5)

CombinePlots(plots = list(plot1, plot2))

dev.off()

pbmc <- NormalizeData(object = pbmc, normalization.method = "LogNormalize", scale.factor = 10000)

pbmc <- FindVariableFeatures(object = pbmc, selection.method = "vst", nfeatures = 1500)

top10 <- head(x = VariableFeatures(object = pbmc), 10)

pdf(file="04.featureVar.pdf",width=10,height=6)            

plot1 <- VariableFeaturePlot(object = pbmc)

plot2 <- LabelPoints(plot = plot1, points = top10, repel = TRUE)

CombinePlots(plots = list(plot1, plot2))

dev.off()

pbmc=ScaleData(pbmc)                  

pbmc=RunPCA(object= pbmc,npcs = 20,pc.genes=VariableFeatures(object = pbmc))     

pdf(file="05.pcaGene.pdf",width=10,height=8)

VizDimLoadings(object = pbmc, dims = 1:4, reduction = "pca",nfeatures = 20)

dev.off()

pdf(file="05.PCA.pdf",width=6.5,height=6)

DimPlot(object = pbmc, reduction = "pca")

dev.off()

pdf(file="05.pcaHeatmap.pdf",width=10,height=8)

DimHeatmap(object = pbmc, dims = 1:4, cells = 500, balanced = TRUE,nfeatures = 30,ncol=2)

dev.off()

pbmc <- JackStraw(object = pbmc, num.replicate = 100)

pbmc <- ScoreJackStraw(object = pbmc, dims = 1:20)

pdf(file="05.pcaJackStraw.pdf",width=8,height=6)

JackStrawPlot(object = pbmc, dims = 1:20)

dev.off()

new.cluster.ids <- c("Brush cell", "Fibroblast", "Matrix fibroblas", "Aerocyte", "B cell", "Pericyte", "Pericyte", "CD4+ T cell", "Axin2-Palpha+" ,"Matrix fibroblast","Epithelial cell","Epithelial cell","Myeloid cell")

> pdf(file="06.Cellular annotation.pdf",width=10,height=6)

> names(new.cluster.ids) <- levels(pbmc)

> pbmc <- RenameIdents(pbmc, new.cluster.ids)

> DimPlot(pbmc, reduction = "umap", label = TRUE, pt.size = 0.5) + NoLegend()

> dev.off()

pcSelect=20

pbmc <- FindNeighbors(object = pbmc, dims = 1:pcSelect)                

pbmc <- FindClusters(object = pbmc, resolution = 0.5)                 

pbmc <- RunTSNE(object = pbmc, dims = 1:pcSelect)                     

pdf(file="06.TSNE.pdf",width=6.5,height=6)

TSNEPlot(object = pbmc, do.label = TRUE, pt.size = 2, label = TRUE)    

dev.off()

write.table(pbmc$seurat_clusters,file="06.tsneCluster.txt",quote=F,sep="\t",col.names=F)

logFCfilter=0.5

adjPvalFilter=0.05

pbmc.markers <- FindAllMarkers(object = pbmc,

                               only.pos = FALSE,

                               min.pct = 0.25,

                               logfc.threshold = logFCfilter)

sig.markers=pbmc.markers[(abs(as.numeric(as.vector(pbmc.markers$avg_logFC)))>logFCfilter & as.numeric(as.vector(pbmc.markers$p_val_adj))<adjPvalFilter),]

write.table(sig.markers,file="06.markers.xls",sep="\t",row.names=F,quote=F)

top10 <- pbmc.markers %>% group_by(cluster) %>% top_n(n = 10, wt = avg_logFC)

pdf(file="06.tsneHeatmap.pdf",width=12,height=9)

DoHeatmap(object = pbmc, features = top10$gene) + NoLegend()

dev.off()

 top1 <- c("Ptprb", "Dcn", "Hba-a1", "Emp2", "Igkc", "S100a9", "Spp1", "Ccl5","Acta2","Npnt","Chad","Myl7","Ccl4")

pdf(file="06.山峦图.pdf",width=15,height=8)

RidgePlot(pbmc,features = top1)

dev.off()

pdf(file="06.markerViolin.pdf",width=10,height=6)

VlnPlot(object = pbmc, features = c("IGLL5", "MBOAT1"))

dev.off()

pdf(file="06.markerScatter.pdf",width=10,height=6)

FeaturePlot(object = pbmc, features = c("IGLL5", "MBOAT1"),cols = c("green", "red"))

dev.off()

pdf(file="06.markerBubble.pdf",width=12,height=6)

cluster10Marker=c("MBOAT1", "NFIB", "TRPS1", "SOX4", "CNN3", "PIM2", "MZB1", "MS4A1", "ELK2AP", "IGLL5")

DotPlot(object = pbmc, features = cluster10Marker)

dev.off()

WGCNA

if (!requireNamespace("BiocManager", quietly = TRUE))

   install.packages("BiocManager")

BiocManager::install(c("GO.db", "preprocessCore", "impute","limma"))

install.packages(c("matrixStats", "Hmisc", "foreach", "doParallel", "fastcluster", "dynamicTreeCut", "survival")) 

install.packages("htmlwidgets")

if (!require("BiocManager", quietly = TRUE))

 install.packages("BiocManager")

 The following initializes usage of Bioc devel

BiocManager::install(version='devel')

BiocManager::install("WGCNA")

library("WGCNA")        

library("limma")         

expFile="geneMatrix.txt"        

conFile="sample1.txt"           

treatFile="sample2.txt"        

setwd("D:\\Desktop\\BPD\\GSE188944\\WGCNA1")    

rt=read.table(expFile,sep="\t",header=T,check.names=F)

rt=as.matrix(rt)

rownames(rt)=rt[,1]

exp=rt[,2:ncol(rt)]

dimnames=list(rownames(exp),colnames(exp))

data=matrix(as.numeric(as.matrix(exp)),nrow=nrow(exp),dimnames=dimnames)

data=avereps(data)

data=log2(data+1)       

data=normalizeBetweenArrays(data)

data=data[apply(data,1,sd)>0.5,]  

sample1=read.table(conFile,sep="\t",header=F,check.names=F)

sample2=read.table(treatFile,sep="\t",header=F,check.names=F)

conData=data[,as.vector(sample1[,1])]

treatData=data[,as.vector(sample2[,1])]

data=cbind(conData,treatData)

normalCount=ncol(conData)

bpdCount=ncol(treatData)

datExpr0=t(data)

sampleTree = hclust(dist(datExpr0), method = "average")

pdf(file = "2_sample_cluster.pdf", width = 12, height = 9)

par(cex = 0.6)

par(mar = c(0,4,2,0))

plot(sampleTree, main = "Sample clustering to detect outliers", sub="", xlab="", cex.lab = 1.5, cex.axis = 1.5, cex.main = 2)

abline(h = 140, col = "red")

dev.off()

clust = cutreeStatic(sampleTree, cutHeight = 140, minSize = 10)

table(clust)

keepSamples = (clust==1)

datExpr0 = datExpr0[keepSamples, ]

traitData=data.frame(Normal=c(rep(1,normalCount),rep(0,tumorCount)),

                     BPD=c(rep(0,normalCount),rep(1,tumorCount)))

row.names(traitData)=colnames(data)

fpkmSamples = rownames(datExpr0)

traitSamples =rownames(traitData)

sameSample=intersect(fpkmSamples,traitSamples)

datExpr0=datExpr0[sameSample,]

datTraits=traitData[sameSample,]

sampleTree2 = hclust(dist(datExpr0), method = "average")

traitColors = numbers2colors(datTraits, signed = FALSE)

pdf(file="2_sample_heatmap.pdf",width=12,height=12)

plotDendroAndColors(sampleTree2, traitColors,

                    groupLabels = names(datTraits),

                    main = "Sample dendrogram and trait heatmap")

dev.off()

enableWGCNAThreads()   

sft = pickSoftThreshold(datExpr0, powerVector = powers, verbose = 5)

pdf(file="3_scale_independence.pdf",width=9,height=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=0.90,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")

dev.off()

softPower =sft$powerEstimate

adjacency = adjacency(datExpr0, power = softPower)

softPower

TOM = TOMsimilarity(adjacency)

dissTOM = 1-TOM

geneTree = hclust(as.dist(dissTOM), method = "average");

pdf(file="4_gene_clustering.pdf",width=12,height=9)

plot(geneTree, xlab="", sub="", main = "Gene clustering on TOM-based dissimilarity",

     labels = FALSE, hang = 0.04)

dev.off()

minModuleSize = 50      

dynamicMods = cutreeDynamic(dendro = geneTree, distM = dissTOM,

                            deepSplit = 2, pamRespectsDendro = FALSE,

                            minClusterSize = minModuleSize);

table(dynamicMods)

dynamicColors = labels2colors(dynamicMods)

table(dynamicColors)

pdf(file="5_Dynamic_Tree.pdf",width=8,height=6)

plotDendroAndColors(geneTree, dynamicColors, "Dynamic Tree Cut",

                    dendroLabels = FALSE, hang = 0.03,

                    addGuide = TRUE, guideHang = 0.05,

                    main = "Gene dendrogram and module colors")

dev.off()

MEList = moduleEigengenes(datExpr0, colors = dynamicColors)

MEs = MEList$eigengenes

MEDiss = 1-cor(MEs);

METree = hclust(as.dist(MEDiss), method = "average")

pdf(file="6_Clustering_module.pdf",width=7,height=6)

plot(METree, main = "Clustering of module eigengenes",

     xlab = "", sub = "")

MEDissThres = 0.25  

abline(h=MEDissThres, col = "red")

dev.off()

merge = mergeCloseModules(datExpr0, dynamicColors, cutHeight = MEDissThres, verbose = 3)

mergedColors = merge$colors

mergedMEs = merge$newMEs

pdf(file="7_merged_dynamic.pdf", width = 9, height = 6)

plotDendroAndColors(geneTree, mergedColors,"Dynamic Tree Cut",

                    dendroLabels = FALSE, hang = 0.03,

                    addGuide = TRUE, guideHang = 0.05,

                    main = "Gene dendrogram and module colors(GEO)")

dev.off()

moduleColors = mergedColors

table(moduleColors)

colorOrder = c("grey", standardColors(50))

moduleLabels = match(moduleColors, colorOrder)-1

MEs = mergedMEs

nGenes = ncol(datExpr0)

nSamples = nrow(datExpr0)

moduleTraitCor = cor(MEs, datTraits, use = "p")

moduleTraitPvalue = corPvalueStudent(moduleTraitCor, nSamples)

pdf(file="8_Module_trait.pdf",width=6,height=6)

textMatrix = paste(signif(moduleTraitCor, 2), "\n(",

                   signif(moduleTraitPvalue, 1), ")", sep = "")

dim(textMatrix) = dim(moduleTraitCor)

par(mar = c(5, 10, 3, 3))

labeledHeatmap(Matrix = moduleTraitCor,

               xLabels = names(datTraits),

               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(GEO)"))

dev.off()

modNames = substring(names(MEs), 3)

geneModuleMembership = as.data.frame(cor(datExpr0, 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="")

traitNames=names(datTraits)

geneTraitSignificance = as.data.frame(cor(datExpr0, datTraits, use = "p"))

GSPvalue = as.data.frame(corPvalueStudent(as.matrix(geneTraitSignificance), nSamples))

names(geneTraitSignificance) = paste("GS.", traitNames, sep="")

names(GSPvalue) = paste("p.GS.", traitNames, sep="")

for (trait in traitNames){

  traitColumn=match(trait,traitNames)  

  for (module in modNames){

    column = match(module, modNames)

    moduleGenes = moduleColors==module

    if (nrow(geneModuleMembership[moduleGenes,]) > 1){

      outPdf=paste("9_", trait, "_", module,".pdf",sep="")

      pdf(file=outPdf,width=7,height=7)

      par(mfrow = c(1,1))

      verboseScatterplot(abs(geneModuleMembership[moduleGenes, column]),

                         abs(geneTraitSignificance[moduleGenes, traitColumn]),

                         xlab = paste("Module Membership in", module, "module"),

                         ylab = paste("Gene significance for ",trait),

                         main = paste("Module membership vs. gene significance\n"),

                         cex.main = 1.2, cex.lab = 1.2, cex.axis = 1.2, col = module)

      abline(v=0.8,h=0.5,col="red")

      dev.off()

    }

  }

}

probes = colnames(datExpr0)

geneInfo0 = data.frame(probes= probes,

                       moduleColor = moduleColors)

for (Tra in 1:ncol(geneTraitSignificance))

{

  oldNames = names(geneInfo0)

  geneInfo0 = data.frame(geneInfo0, geneTraitSignificance[,Tra],

                         GSPvalue[, Tra])

  names(geneInfo0) = c(oldNames,names(geneTraitSignificance)[Tra],

                       names(GSPvalue)[Tra])

}

for (mod in 1:ncol(geneModuleMembership))

{

  oldNames = names(geneInfo0)

  geneInfo0 = data.frame(geneInfo0, geneModuleMembership[,mod],

                         MMPvalue[, mod])

  names(geneInfo0) = c(oldNames,names(geneModuleMembership)[mod],

                       names(MMPvalue)[mod])

}

geneOrder =order(geneInfo0$moduleColor)

geneInfo = geneInfo0[geneOrder, ]

write.table(geneInfo, file = "GS_MM.xls",sep="\t",row.names=F)

for (mod in 1:nrow(table(moduleColors)))

{  

  modules = names(table(moduleColors))[mod]

  probes = colnames(datExpr0)

  inModule = (moduleColors == modules)

  modGenes = probes[inModule]

  write.table(modGenes, 

file =paste0("GEO_",modules,".txt"),sep="\t",row.names=F,col.names=F,quote=F)

}
