Code for svm
set.seed(123)

library(tidyverse)
library(glmnet)
source('msvmRFE.R') # source from http://github.com/johncolby/SVM-RFE
library(VennDiagram)
library(sigFeature)
library(e1071)
library(caret)
library(randomForest)
library(limma)

rt=read.table(inputFile, header=T, sep="\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=t(data)
data=data[,read.table("disease.txt", header=F, sep="\t", check.names=F)[,1]]
sample=read.table("sample.txt",sep="\t",header=F,check.names=F,row.names = 1)
data=data[rownames(sample),]
afcon=sum(sample[,1]==C)
group=c(rep("0",afcon),rep("1",nrow(data)-afcon))
group=as.matrix(as.numeric(group))
rownames(group)=rownames(data)
colnames(group)="Type"
input <- as.data.frame(cbind(group,data))
input$Type=as.factor(input$Type)
# 
svmRFE(input, k = 10, halve.above = 100)
nrows = nrow(input)
folds = rep(1:nfold, len=nrows)[sample(nrows)]
folds = lapply(1:nfold, function(x) which(folds == x))
results = lapply(folds, svmRFE.wrap, input, k=10, halve.above=100) # feature selection
top.features = WriteFeatures(results, input, save=F)
head(top.features)
write.csv(top.features,"feature_svm.csv")
featsweep = lapply(1:40, FeatSweep.wrap, results, input) 


Code for lasso
rt=read.table(inputFile, header=T, sep="\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=t(data)
data=data[,intersect(colnames(data),read.table("disease.txt", header=F, sep="\t", check.names=F)[,1])]
sample=read.table("sample.txt",sep="\t",header=F,check.names=F,row.names = 1)
data=data[rownames(sample),]
x=as.matrix(data)
#
afcon=sum(sample[,1]==C)
group=c(rep("0",afcon),rep("1",nrow(data)-afcon))
group=as.matrix(group)
rownames(group)=rownames(data)
y=as.matrix(group[,1])
#
cvfit = cv.glmnet(x, y,family = "binomial", nlambda=100, alpha=1,nfolds = 10) #这里alpha=1为LASSO回归，如果等于0就是岭回归，10乘交叉验证
#参数 family 规定了回归模型的类型：
#family="gaussian" 适用于一维连续因变量（univariate）
#family="mgaussian" 适用于多维连续因变量（multivariate）
#family="poisson" 适用于非负次数因变量（count）
#family="binomial" 适用于二元离散因变量（binary）
#family="multinomial" 适用于多元离散因变量（category）
#我们这里结局指标是2分类变量，所以使用binomial

fit <- glmnet(x,y,family = "binomial")
cvfit$lambda.min
#
coef <- coef(fit, s = cvfit$lambda.min)
index <- which(coef != 0)
actCoef <- coef[index]
lassoGene=row.names(coef)[index]
geneCoef=cbind(Gene=lassoGene, Coef=actCoef)
write.table(geneCoef, file="geneCoef.xls", sep="\t", quote=F, row.names=F)
write.table(file="lassoset.txt",lassoGene,sep="\t",quote=F,col.names=F,row.names=F)
#######################vis########################################
pdf("lasso.pdf",height = 5,width = 7)
layout(matrix(c(1,1,2,2), 2, 2, byrow = F))
#pdf("lambda.pdf")
plot(fit,xvar = 'lambda')
#dev.off()
#pdf("cvfit.pdf")
plot(cvfit)
abline(v=log(c(cvfit$lambda.min,cvfit$lambda.1se)),lty="dashed")
#dev.off()
dev.off()


Code for RF
library(randomForest)

rt=read.table(inputFile, header=T, sep="\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=t(data)
data=data[,read.table("disease.txt", header=F, sep="\t", check.names=F)[,1]]
sample=read.table("sample.txt",sep="\t",header=F,check.names=F,row.names = 1)
data=data[rownames(sample),]
colnames(data)=gsub("-", "afaf", colnames(data))
afcon=sum(sample[,1]==C)
group=c(rep("con",afcon),rep("treat",nrow(data)-afcon))
rf=randomForest(as.factor(group)~., data=data, ntree=500)
# vis
pdf(file="forest.pdf", width=6, height=6)
plot(rf, main="Random forest", lwd=2)
dev.off()
# min loss point
optionTrees=which.min(rf$err.rate[,1])
optionTrees
rf2=randomForest(as.factor(group)~., data=data, ntree=optionTrees)
#
importance=importance(x=rf2)
importance=as.data.frame(importance)
importance$size=gsub("-", "afaf", importance$size)
importance$size=rownames(importance)
importance=importance[,c(2,1)]
names(importance)=c("Gene","importance")
#
rfGenes=importance[order(importance[,"importance"], decreasing = TRUE),]
write.table(rfGenes, file="rfGenes.xls", sep="\t", quote=F, col.names=T, row.names=F)


Code for ANN
install.packages("neuralnet") 
install.packages("pROC")
install.packages("scales")
install.packages("reshape")
############################

# 02.导入R包与定义的函数
source("./plot_nnet.R")
library(neuralnet)
library(pROC)

# 03.指定训练集
train_set <- "dataset1.txt"
hid_layers <- c(16, 4)

train_data <- read.table("./data/dataset1.txt", header = T, sep = "\t", row.names = 1)
files <- list.files("./data/", pattern = ".txt")
test_data <- list()
for (filei in files[files!=train_set]) {
  test_data[[gsub(".txt", "", filei)]] <- train_data <- read.table(paste0("./data/", filei), header = T, sep = "\t", row.names = 1)
}
# 
model <- neuralnet(group ~ .,
                  data = train_data,
                  hidden = hid_layers,  # 单隐藏层，包含 5 个神经元
                  linear.output = FALSE)

# 可视化1
plot(model)
# 可视化2
pdf("01.model_vis.pdf", width = 10, height = 8)
plot.nnet(model)
dev.off()

# 04.可视化AUC曲线
train_results <- compute(model, train_data[, -which(colnames(train_data)=="group")])$net.result
roc_obj <- roc(train_data$group, train_results)
#
pdf("02.ROC_train.pdf", width = 5, height = 5)
plot(roc_obj, col = "red", lwd = 2, main = paste0("ROC curve for train ", "(", gsub(".txt", "", train_set), ")"))
auc_value <- auc(roc_obj)
text(0.6, 0.7, paste("AUC =", round(auc_value, 3)), col = "red", cex = 1.5)
dev.off()
#
for (test_name in names(test_data)) {
  data_test <- test_data[[test_name]]
  test_results <- compute(model, data_test[, -which(colnames(data_test)=="group")])$net.result
  roc_obj <- roc(data_test$group, test_results)
  pdf(paste0("02.ROC_test_", test_name, ".pdf"), width = 5, height = 5)
  plot(roc_obj, col = "red", lwd = 2, main = paste0("ROC curve for train ", "(", test_name, ")"))
  auc_value <- auc(roc_obj)
  text(0.6, 0.7, paste("AUC =", round(auc_value, 3)), col = "red", cex = 1.5)
  dev.off()
}

predictions <- compute(model, test_data[, 1:4])$net.result
