 # KM curves
    diff <- survdiff(formula(model2),data=data)
    pValue <- 1-pchisq(diff$chisq,df=1)
    fit <- survfit(formula(model2),data=data)
    result1<-  tidy_mod<-tidy(fit)
    result2<-summary(fit)$table
    model2<-paste0("Surv(",yname1,",",yname2,")~",var[i])
    diff <- survdiff(formula(model2),data=data)
    pValue <- 1-pchisq(diff$chisq,df=1)
    fit <- survfit(formula(model2),data=data)
    P<-ggsurvplot(fit, 
                  data=data, 
                  xlab = "Overall Survival(month)", 
                  conf.int.alpha=0.1)

  
  # cox analysis
  forestplot(labeltext = labeltext,  
             MLU, 
             is.summary=is.summary,
             zero=NA,  
             graph.pos = graph.pos,  
             xlog=T,  
             boxsize=0.38) 
    surv<-paste0("Surv(",yname1,",",yname2,")~")
    formu<-as.formula(paste0(surv,x))
    cox_<-coxph(formu,data=data)


  # GSVA
    library(GSVA)
    library(GSVAdata)

    gmt_file="c2.cp.kegg.v7.5.1.symbols.gmt"
    gmt_file="h.all.v7.5.1.symbols.gmt"

    geneset <- getGmt(gmt_file)  
    KEGG <- gsva(as.matrix(exp), geneset,
               min.sz=10, max.sz=500, verbose=TRUE)   
  
    colnames(KEGG)=substr(colnames(KEGG),1,12)
    con.index=intersect(colnames(KEGG),rownames(cli0))
    KEGG=KEGG[,con.index]
    group_list=cli0[,target.gene]
    design=model.matrix(~0+factor(group_list))
    colnames(design)=levels(factor(group_list))
    rownames(design)=rownames(cli0)
    contrast.matrix=makeContrasts(paste0(levels(factor(group_list)),collapse = "-"),levels=design)
    contrast.matrix
    fit <- lmFit(KEGG, design)
    fit2 <- contrasts.fit(fit, contrast.matrix)
    fit2 <- eBayes(fit2)
    x <- topTable(fit2, coef = 1, n = Inf, adjust.method = "BH", sort.by = "P")
    pathway <- str_replace(row.names(diffSig), "KEGG_", "")
    df <- data.frame(ID = pathway, score = diffSig$t)
    cutoff <- 2
    df$group <- cut(df$score, breaks = c(-Inf, cutoff, Inf),labels = c(1,2))
      ggplot(sortdf, aes(ID, score, fill = group)) +
      geom_bar(stat = 'identity',fill=c(rep(rc[2],11),rep(rc[5],39))) + 
      geom_hline(yintercept = c(-cutoff,cutoff), 
                 color="white",
                 linetype = 2, 
                 size = 0.3) + 
      geom_text(data = subset(df, score < 0),
                aes(x=ID, y= 0, label= paste0(" ", ID), color = group),
                size = 3,
                hjust = "inward" ) +  
      geom_text(data = subset(df, score > 0),
                aes(x=ID, y= -0.1, label=ID, color = group),
                size = 3, hjust = "outward") 

   # TMB
   tmb=read.table("TMB.txt", header=T, sep="\t", check.names=F, row.names=1)
    sameSample=intersect(row.names(tmb), row.names((data))
    tmb=tmb[sameSample,,drop=F]
    data=(data[sameSample,,drop=F]
    data=cbind(tmb, data)
    data$TMB[data$TMB>quantile(data$TMB,0.99)]=quantile(data$TMB,0.99)

     # correlation analysis
   dd  <- cor.test(as.numeric(as.factor(data[,x])),y,method="spearman")
 for(i in colnames(cli)){
      if(is.character(cli[,i])){
        cli[,i]=as.numeric(as.factor(cli[,i]))-1
      }
    }
 summary(cli)
    colnames(cli)
    cli=cli[1:9]
    M <-cor(cli,method = "spearman")
    corr1 <- cor.mtest(cli)
    corr1$p
    yanse <- colorRampPalette(c(rc[c(2:1)]))
    library(corrplot)
    pdf(file = "cor.pdf",width = 7,height = 7,family = "serif")
     print( corrplot(abs(M),type = "upper",
                     method = "circle",diag = T,
                     tl.col = 'black',
                     p.mat = corr1$p,
                     insig = 'label_sig',
                     sig.level = c(0.001,0.01,0.05),
                     pch.cex = 0.7,
                     pch.col = 'black',col = yanse(100)),
    corrplot(abs(M),method="pie",type="lower",add=TRUE,tl.pos = 'id', tl.col = 'black',cl.pos = "n",col = yanse(100)))
    dev.off()
     }
  write.csv(abs(M),"cor.csv", quote = F, row.names = T)
  write.csv( corr1$p,"Pvalue.csv", quote = F, row.names = T)

  # Differential mutations
  library(maftools)     
  Mutationfunction<-function(riskFile,mafFile){
    risk=read.csv(riskFile,check.names=F) 
    clinicalData=risk[,c(1, ncol(risk))]
    colnames(clinicalData)=c("Tumor_Sample_Barcode",colnames(risk)[ncol(risk)])
    m=as.matrix(fread(mafFile, header=T, sep="\t", check.names=F,quote = ""))
    m[,'Tumor_Sample_Barcode']<-substring(m[,'Tumor_Sample_Barcode'],1,12)
    highName<-clinicalData[which(clinicalData[,2]=='High'),'Tumor_Sample_Barcode']
    lowName<-clinicalData[which(clinicalData[,2]=='Low'),'Tumor_Sample_Barcode']
    low.mut.name=intersect(m[,'Tumor_Sample_Barcode'], lowName)
    high.mut.name=intersect(m[,'Tumor_Sample_Barcode'], highName)
    high.maf<-m[which(m[,'Tumor_Sample_Barcode']%in%high.mut.name),]
    low.maf<-m[which(m[,'Tumor_Sample_Barcode']%in%low.mut.name),]
    high.low.maf<-rbind(high.maf,low.maf)
    vc_cols <- RColorBrewer::brewer.pal(n = 8, name = 'Paired')
    names(vc_cols) <- var_type<-c(
      'Frame_Shift_Del',
      'Missense_Mutation',
      'Nonsense_Mutation',
      'Multi_Hit',
      'Frame_Shift_Ins',
      'In_Frame_Ins',
      'Splice_Site',
      'In_Frame_Del'
    )
    ann_colors=list()
    col=c(rc[1], rc[2])
    names(col)=c("Low", "High")
    ann_colors[[colnames(clinicalData)[2]]]=col
    cairo_pdf(file="High.pdf", width=6, height=6,family="serif")
    maf.H=read.maf(maf="High.maf", clinicalData=clinicalData)
    oncoplot(maf = maf.H, colors = vc_cols, top = 15,clinicalFeatures=colnames(clinicalData)[2], annotationColor=ann_colors,drawColBar = F)  
    dev.off()
    cairo_pdf(file="Low.pdf", width=6, height=6,family="serif")
    maf.L=read.maf(maf="Low.maf", clinicalData=clinicalData)
    oncoplot(maf = maf.L, colors = vc_cols, top = 15,clinicalFeatures=colnames(clinicalData)[2], annotationColor=ann_colors,drawColBar = F)  
    dev.off()
  }
   Mutationfunction(riskFile=riskFile,mafFile=mafFile)


  # Radiomics features: z-score Normalization
  samSample=intersect(row.names(TCIA_ALL),row.names(TCGA_X));length(samSample)  
  TCIA_samdata <- TCIA_ALL[samSample,] 
  TCGA_X_samdata <- TCGA_X[samSample,]
  
  if(T){
    rt <- TCIA_samdata
    names(rt)
    orig_features <- rt[,grep(pattern="original",colnames(rt))]
    colnames(orig_features)<-str_sub(colnames(orig_features),10,nchar(colnames(orig_features)))
    colnames(orig_features)
    # rt<- cbind(rt[1],orig_features)
    rt <- data.frame(orig_features,check.names=F)
    #View(rt)
    set.seed(1234)
    
    value<- preProcess(rt,method = c("center", "scale"))
    rt_<-predict(value,rt)
    TCIA_samdata_scale <- rt_
    
  }

    # Features selection: RFE
    ctrl <- rfeControl(functions = rfFuncs,  
                       method = "LOOCV",
                       repeats = 1,
                       verbose = FALSE)
    metric = ifelse(is.factor(y), "Accuracy", "RMSE")
    lmProfile <- rfe(x=x, y=y, 
                     sizes = c(3:15),
                     metric = metric,
                     maximize = ifelse(metric %in% c("RMSE", "MAE", "logLoss"), FALSE, TRUE),
                     rfeControl = ctrl)

   # Model Construction
   r_glm <- glm(label~.,family = "binomial"(link="logit"), data = rt)

   # Model performance
    roc_<-roc(label,prob)
    auc_<- round(roc_[["auc"]],3)
    ci<-round(ci.auc(roc_),3)
    ci_l <- round(ci[1],3)
    ci_u <- round(ci[3],3)
    ci<-paste(ci_l,ci_u,sep = "-") 
    roc_result<-coords(roc_, "best", ret=c("threshold", 'acc',"sens", "spec", "ppv", "npv"))
    names(roc_result) <- c("thre", 'acc', "sens", "spec","ppv", "npv")
    brierScore <- round(Brier(prob, label, 0, 1),3)
    roc_result<-cbind(name,auc_,ci,round(roc_result,3),brierScore)
    plot(roc_)
   cali <-
        plot(1, lwd=2,lty=1,
             xlim=c(0,1),ylim = c(0,1),
             xlab = "Predicted probability",
             ylab = "Actual probability",
             main = "Calibration curve"
        )
   dca=decision_curve(form,
                           data = rt_test,family = "binomial")
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