1. Sub-clustering
library(Seurat)
library(harmony)
load("object")
object <- NormalizeData(object1, normalization.method = "LogNormalize", scale.factor = 10000)
object <- FindVariableFeatures(object, selection.method = "vst", nfeatures = 2000)
object <- ScaleData(object, features = VariableFeatures(object = object))
object <- RunPCA(object, features = VariableFeatures(object = object))
object <- RunHarmony(object, "Groups")
object <- FindNeighbors(object, dims = 1:18)
object2 <- FindClusters(object2, resolution = 0.7, algorithm = 1)
object <- RunUMAP(object, dims = 1:18)
p <- DimPlot(object2, reduction = "umap", label = TRUE, pt.size = 0.08)
p
avg.express <- AverageExpression(object)
dif <- FindAllMarkers(object, logfc.threshold = 0.36, min.pct = 0.25, only.pos = T)

2. Gene Set Scoring​
library(tidyverse)
library(Matrix)
library(cowplot)
object <- AddModuleScore(
  object = object,
  features = geneset.list,
  ctrl = 100, 
  name = 'MHC2score')
if ("MHC2score1" %in% colnames(object@meta.data)) {
  score_df <- data.frame(
    cell_id = rownames(object@meta.data),
    gene_set_score = object@meta.data[["MHC2score1"]],
    stringsAsFactors = FALSE )
} else { stop("gene_set_inhibitory score not found in object@meta.data. Please check the AddModuleScore function call.")}
score_df$orig.ident <- object@meta.data[score_df$cell_id, "orig.ident"]
score_df$Groups <- object@meta.data[score_df$cell_id, "Groups"]
score_df$seurat_clusters <- object@meta.data[score_df$cell_id, "seurat_clusters"]

3. Ro/e
library(Startrac)
library(ggplot2)
library(tictoc)
library(ggpubr)
library(ComplexHeatmap)
library(RColorBrewer)
library(circlize)
library(tidyverse)
library(sscVis)
library(Seurat)
library(tidyverse)
library(readr)
library(qs)
library(BiocParallel)
load("object") 
data <- object@meta.data
data$tissue <- c(rep("NP",16376),rep("NT",4629),rep("PP",11934),rep("PT",3379))
row_names <- rownames(data)
data$row_name <- row_names
data1 <- data[,c(1,13,15,19)]
colnames(data1) <- c("patient","Cluster","group","clone.id")
data1$patient <- as.character(data1$patient)
data1$clone.id <- as.character(data1$clone.id)
data1$majorCluster <- as.character(data1$Cluster)
data1$loc <- as.character(data1$group)
Roe <- calTissueDist(data1,
                     byPatient = F,
                     colname.cluster = "majorCluster", 
                     colname.patient = "patient", 
                     colname.tissue = "loc", 
                     method = "chisq", 
                     min.rowSum = 0) 
Roe

4. Monocle3
library(Seurat)
library(monocle3)
library(tidyverse)
library(patchwork)
load("object")
dir.create("Monocle3")
setwd("Monocle3")
data <- GetAssayData(object, assay = 'RNA', slot = 'counts')
data <- GetAssayData(object, assay = 'RNA', slot = 'counts')
cell_metadata <- object@meta.data
gene_annotation <- data.frame(gene_short_name = rownames(data))
rownames(gene_annotation) <- rownames(data)
cds <- new_cell_data_set(data,
                         cell_metadata = cell_metadata,
                         gene_metadata = gene_annotation)
cds <- preprocess_cds(cds, num_dim = 50)
plot_pc_variance_explained(cds)
cds <- reduce_dimension(cds,preprocess_method = "PCA") #preprocess_method默认是PCA
plot_cells(cds)
colnames(colData(cds))
cds <- cluster_cells(cds, reduction_method = "UMAP", resolution = 1e-5)
cds <- learn_graph(cds)
p1 <- plot_cells(cds, reduction_method="UMAP", color_cells_by="seurat_clusters") + ggtitle('cds.umap')
cds.embed <- cds@int_colData$reducedDims$UMAP
int.embed <- Embeddings(object, reduction = "umap")
int.embed <- int.embed[rownames(cds.embed),]
cds@int_colData$reducedDims$UMAP <- int.embed
p2 <- plot_cells(cds, reduction_method="UMAP", color_cells_by="seurat_clusters") + ggtitle('int.umap')
p = p1|p2
ggsave("Reduction_Compare.pdf", plot = p, width = 10, height = 5)
cds <- cluster_cells(cds)
plot_cells(cds, color_cells_by = "partition")
cds <- learn_graph(cds)
p = plot_cells(cds, color_cells_by = "seurat_clusters", label_groups_by_cluster=FALSE,
               label_leaves=FALSE, label_branch_points=FALSE)
ggsave("Trajectory.pdf", plot = p, width = 8, height = 6)
plot_cells(cds,color_cells_by="seurat_clusters",label_groups_by_cluster=FALSE,
label_leaves=TRUE,label_branch_points=TRUE,graph_label_size=1.5)
cds <- order_cells(cds)
p = plot_cells(cds, color_cells_by = "pseudotime", label_cell_groups = FALSE, 
               label_leaves = FALSE,  label_branch_points = FALSE)
ggsave("Trajectory_Pseudotime.pdf", plot = p, width = 8, height = 6)
saveRDS(cds, file = "cds.rds")

5. RNA velocity
setwd("")
library(anndata)
library(Seurat)
library(reticulate)
N1P <- "N1P.loom"
N1T <- "N1T.loom"
N2P <- "N2P.loom"
N2T <- "N2T.loom"
N3T <- "N3T.loom"
N4P <- "N4P.loom"
N4T <- "N4T.loom"
N5P <- "N5P.loom"
N5T <- "N5T.loom"
N6P <- "N6P.loom"
N6T <- "N6T.loom"
N7P <- "N7P.loom"
N7T <- "N7T.loom"
N8P <- "N8P.loom"
N8T <- "N8T.loom"
N9P <- "N9P.loom"
N9T <- "N9T.loom"
N10P <- "N10P.loom"
N10T <- "N10T.loom"
N11P <- "N11P.loom"
N11T <- "N11T.loom"
P1P<- "P1P.loom"
P2P<- "P2P.loom"
P2T<- "P2T.loom"
P3T<- "P3T.loom"
P4T<- "P4T.loom"
P5T<- "P5T.loom"
P6P<- "P6P.loom"
P6T<- "P6T.loom"
P7P<- "P7P.loom"
P7T<- "P7T.loom"
P8P<- "P8P.loom"
P8T<- "P8T.loom"
P9P<- "P9P.loom"
P9T<- "P9T.loom"
P10P<- "P10P.loom"
P10T<- "P10T.loom"
P11T<- "P11T.loom"
P12T<- "P12T.loom"
use_virtualenv("/home/data/t190552/.virtualenvs/r-reticulate")
loompy <- import("loompy")
loompy$connect("path/to/your/file.loom")
data_path<- list(N1P,N1T,N2P,N2T,N3T,N4P,N4T,N5P,N5T,N6P,N6T,N7P,N7T,N8P,N8T,N9P,N9T,N10P,N10T,N11P,N11T,P1P,P2P,P2T,P3T,P4T,P5T,P6P,P6T,P7P,P7T,P8P,P8T,P9P,P9T,P10P,P10T,P11T,P12T)
ReadLoom <- function(path,use_name=FALSE, ...){
  var_names = ifelse( use_name, "Gene", "Accession")
  adata_object = anndata::read_loom( path,var_names= var_names, ...)
  rownames( adata_object ) <- sub( ":" ,"_", sub("x$","", rownames( adata_object ))) ## "GPP_SA_1:TTTGGTTCATTGACTGx"
  return(adata_object)
}
adatas_list <- lapply(data_path, function(x){ ReadLoom(x)})
splice <- anndata::concat(adatas_list, merge = "first", join = "outer")
object <- readRDS("Myeloid_obj")
meta.feature <- data.frame(GeneID = rownames(object),merge_name = object@misc$fdata[rownames(object),"merge_name"], name = object@misc$fdata[rownames(object),"name"], row.names = rownames(object) , stringsAsFactors=F)
obsm <- list()
for(dr in names(object@reductions)){
  obsm[[ paste0('X_',dr) ]] <- Embeddings(object,reduction = dr)
}
uns<- object@misc[ grep("color", names(object@misc),value=T) ]
names(uns)<- paste0( sub("^color.","", names(uns)), "s_colors")
data <- GetAssayData(object, layer = 'counts')
adata <- AnnData( X = Matrix::t(data), obs = object@meta.data, var = meta.feature, obsm = obsm ,uns = uns )
adata_object  = adata$copy()
splice_object = splice$copy()
common_obs  = intersect(adata_object$obs_names, splice_object$obs_names)
common_vars = intersect(adata_object$var_names, splice_object$var_names)
adata_object  = adata_object[ common_obs,common_vars]$copy()
splice_object = splice_object[common_obs,common_vars]$copy()
for(i in c('ambiguous', 'spliced', 'unspliced')){
  adata_object$layers[[ i ]] = splice_object$layers[[ i ]]
}
adata_object$layers[[ 'matrix' ]] = adata_object$X
adata_object$X = splice_object$X
write_h5ad( adata_object , "merge.h5ad" , compression='gzip')
source /home/data/t190552/venv/bin/activate
(venv) t190552@staru10-server:~$ python3
import loompy
import scanpy as sc
import os
os.chdir("")
adata <- sc.read("merge.h5ad",cache=False)
scv.pp.filter_and_normalize(adata, min_shared_counts=20, n_top_genes=2000)
scv.pp.moments(adata, n_pcs=30, n_neighbors=30)
scv.tl.velocity(adata)
adata
scv.tl.velocity_graph(adata)
scv.pl.velocity_embedding_stream(adata, basis='umap')
scv.pl.velocity_embedding(adata, arrow_length=3, arrow_size=2, dpi=120)
scv.pl.velocity_embedding_grid(adata, basis='umap')

6. GSVA
scRNA <- readRDS("scRNA.classified.rds")
DefaultAssay(Myeloid_6_10) <- "RNA"
Myeloid_6_10 <- NormalizeData(Myeloid_6_10)
setwd("Function")
dir.create("GSVA/avg_hallmark")
genesets <- msigdbr(species = "Homo sapiens") 
genesets <- subset(genesets, select = c("gs_name","ensembl_gene")) %>% as.data.frame()
genesets <- split(genesets$ensembl_gene, genesets$gs_name)
genesets_list <- Filter(function(x) length(x) > 1, genesets)
expr <- AverageExpression(Myeloid_6_10, assays = "RNA", slot = "data")[[1]]
expr <- expr[rowSums(expr)>0,]
expr <- as.matrix(expr)
Idents(Myeloid_6_10) <- "seurat_clusters" 
expr <- AggregateExpression(Myeloid_6_10, assays = "RNA",features="layers")[[1]]
expr <- expr[rowSums(expr)>0,]
expr <- as.matrix(expr)
data_layer <- GetAssayData(Myeloid_6_10, assay = "RNA", slot = "data")
expr <- AggregateExpression(Myeloid_6_10, assay = "RNA",features= data_layer_names)[[1]]
expr <- expr[rowSums(expr)>0,]
expr <- as.matrix(expr)
gsvaPar <- gsvaParam(exprData = expr, 
                    geneSets = genesets, 
                    kcdf = "Gaussian") 
gsva_res <- gsva(gsvaPar)
head(gsva_res)[1:2,1:2]
gsva.df <- data.frame(Genesets=rownames(gsva_res), gsva_res, check.names = F)
write.csv(gsva.df, "All_filter_GSVA_Myeloid_610_res.csv", row.names = F)
gsva.res <- gsva(expr, genesets, method="ssgsea") 
saveRDS(gsva.res, "gsva.res.rds")
gsva.df <- data.frame(Genesets=rownames(gsva.res), gsva.res, check.names = F)
write.csv(gsva.df, "gsva_res.csv", row.names = F)

7. GO Term
library(clusterProfiler)
library(topGO)
library(Rgraphviz)
library(pathview)
library(ggplot2)
library(stringr)
library(openxlsx)
library(readxl)
library(Seurat)
data <- FindAllMarkers(object, logfc.threshold = 0.35, min.pct = 0.25, only.pos = T)
library(dplyr)
data <- data %>% filter(cluster == "")
standardname <- read_excel("C:/Users/19031/Desktop/standard_name.xlsx")
data$gene <- as.character(data$gene)
standardname$GeneID <- as.character(standardname$GeneID)
data$gene_name <- standardname$GeneName[match(data$gene, standardname$GeneID)]
vector = abs(data$avg_log2FC) > 0.35 & data$p_val < 0.01 & data$gene_name !=""
data_sgni= data[vector,]
library(org.Hs.eg.db)
entrezid_all = mapIds(x = org.Hs.eg.db,
                      keys = data_sgni$gene_name,
                      keytype = "SYMBOL",
                      column = "ENTREZID")
entrezid_all  = na.omit(entrezid_all)
entrezid_all = data.frame(entrezid_all)
GO_enrich = enrichGO(gene = entrezid_all[,1],
                     OrgDb = org.Hs.eg.db, 
                     keyType = "ENTREZID",
                     ont = "ALL",
                     pvalueCutoff = 1,
                     qvalueCutoff = 1,
                     readable = T)
GO_enrich  = data.frame(GO_enrich)
write.csv(GO_enrich,'C:/Users/19031/Desktop/GO_enrich.csv')

8. TCR analysis
#Cell Ranger for V(D)J (https://support.10xgenomics.com/single-cell-vdj/software /overview/welcome) is a set of analysis pipelines that process Chromium single cell 5′ RNA-seq output to assemble, quantify, and annotate paired V(D)J transcript sequences.Cell Ranger workflow starts by demultiplexing the Illumina sequencer's base call files (BCLs) for each flowcell directory into FASTQ files.

filter_false_rows <- function(input_file, output_dir) {
  dir.create(output_dir, recursive = TRUE, showWarnings = FALSE)
  output_file <- file.path(output_dir, basename(input_file))
  system(paste0("grep -vi false ", input_file, " > ", output_file))
  return(output_file)
}

process_tra_trb <- function(input_dir, output_dir) {
  system(paste0("perl source/step2.pl ", input_dir, " ", output_dir))
  return(output_dir)
}

reassign_clonotypes <- function(input_dir, output_dir) {
  system(paste0("perl source/step3.pl ", input_dir, " ", output_dir))
  return(output_dir)
}

cd4_file <- "CD4_purify"
cd8_file <- "CD8_purify"

association_analysis <- function(tcr_file, cell_file, output_file) {
  tcr_data <- read.delim(tcr_file)
  cell_data <- read.delim(cell_file)
  
  common_bc <- intersect(tcr_data$BC, cell_data$BC)
  tcr_subset <- tcr_data[tcr_data$BC %in% common_bc, ]
  cell_subset <- cell_data[cell_data$BC %in% common_bc, ]
  
  result <- data.frame(
    Sample = cell_subset$Sample,
    Cluster = cell_subset$Cluster,
    Clonotype = tcr_subset$Clonotype
  )
  
  write.table(result, output_file, sep = "\t", na = "nan")
  return(result)
}

cd4_result <- association_analysis(
  file.path(p4_output, "N7P/filtered_contig_annotations.xls"),
  cd4_file,
  "sup57/p1/CD4/clonetype.xls"
)

cd8_result <- association_analysis(
  file.path(p4_output, "N7P/filtered_contig_annotations.xls"),
  cd8_file,
  "sup57/p1/CD8/clonetype.xls"
)

indir <- args[1]
groupf <- args[2]
outpre <- args[3]

group <- read.table(groupf)
colnames(group) <- c("Sample","group")

tmp <- read.table(indir,header=T,sep="\t",check.names=F,quote="")
data = tmp[,c("Sample","Cells","clonetype_id")]

sample_curve <- alphaDiversity(data, group="Sample", clone="clonetype_id",min_q=1, max_q=4, step_q=0.1,ci=0.95, nboot=100,min_n=20)

#q=0 => clonotype richness
#q=1 => Shannon-Weiner index
#q=2 => inverse of the Simpson index
#q=.inf => inverse of the reciprocal abundance of the largest clone

out <- subset(sample_curve@diversity,q==2)
out <- merge(out,group)
out$ginisimpson = 1-(1/out$d)
write.table(out,file=paste0(outpre,".xls"),sep="\t",quote=F,row.names=F)

color <- c(NT="#FFBB76",PT="#B0D976")
ym <- max(out$ginisimpson)
out$group <- factor(out$group,levels=c("NT","PT"))
compares = list(c("NT","PT"))
p = ggboxplot(out,x="group",y="ginisimpson",xlab="",ylab="Gini-Simpson index",legend="none",color = "group",palette = color,width=0.5,outlier.shape = NA) + geom_jitter(aes(color=group),width=0.3) + theme_bw()+theme(panel.grid = element_blank()) +  stat_compare_means(label.y = 1)

ggsave(p,file = paste0(outpre,".boxplot.pdf"),width = 4, height = 4)
message("ALL DONE")

Rscript source/share.r part2/2.share/shared_clone.stat.xls part2/2.share/shared_clone.stat

library(tidyverse)

cell_group_1 <- read.csv("cell_group_1.csv")
cell_group_2 <- read.csv("cell_group_2.csv")

clonotypes_1 <- cell_group_1$clonotype_id
clonotypes_2 <- cell_group_2$clonotype_id

shared_clonotypes <- intersect(clonotypes_1, clonotypes_2)

library(ggplot2)
p <- ggplot() +
  geom_polygon(data = df2, aes(x, y, fill = variable, group = group), color = 'black') +
  geom_text(data = df1, aes(x = 1:nrow(df1), y = value, label = value), vjust = -1) +
  scale_y_continuous(expand = expansion(mult = c(.02, .1))) +
  labs(x = '', fill = '', y = '') +
  theme_bw() +
  theme(axis.text.x = element_blank(), 
        axis.ticks.x = element_blank(), 
        panel.grid = element_blank())

pdf_out <- paste0(outpre, '.pdf')
png_out <- paste0(outpre, '.png')
ggsave(p, file = pdf_out, width = 7, height = 5)
system(paste("convert -density 300", pdf_out, png_out))

library(ggplot2)

umap_data <- read.table("UMAP.plot.data.new",head =T,sep="\t",quote="",row.names=1)

umap_data$clonotype <- factor(umap_data$clonotyper,levels=unique(umap_data$clonotype))
color.clonotype <- scales::hue_pal()(length(levels(umap_data$clonotype))-1)
color.clonotype = c("grey90",color.clonotype)
names(color.clonotype) <- levels(umap_data$clonotype)

my_theme <- theme_bw() +
	theme( panel.background = element_blank(),
		legend.title =  element_blank() ,
		panel.grid = element_blank(),
		legend.text = element_text(size=40),
#		legend.key.size = 
#		legend.key.size=unit(2,'cm'),
		axis.title.y=element_text(size=40),
		axis.title.x=element_text(size=40),
		axis.text.x=element_text(size=30),
		axis.text.y=element_text(size=30),
		plot.title = element_text(hjust = 0.5,face = "bold",size = 40),
		)
pp <- ggplot(umap_data) + geom_point(aes(x = UMAP_1 , y = UMAP_2 ,color =Cluster),size = 1.5 ) +
scale_color_manual(values = color.cluster)+
guides(colour = guide_legend(ncol = 2,override.aes=list(size=3)))+
my_theme

#image = pp
ggsave(pp,file="UMAP.Cluster.pdf",width = 14, height = 8)
#ggsave(plot=image,file="UMAP.svg",width = 34, height = 16)

9. Scenic analysis
library(SCENIC)
library(Seurat)
library(AUCell)
library(data.table)

seurat_obj <- readRDS("obj.Rds")
exprMat <- as.matrix(obj@misc$Expr)
organism <- "hgnc"
dbFiles <- c("")
scenicOptions <- initializeScenic(org = organism, dbDir = dirname(dbFiles[1]), dbs = basename(dbFiles))
exprMat_filtered_log <- log2(exprMat_filtered+1)
allTFs <- getDbTfs(scenicOptions)
inputTFs <- allTFs[allTFs %in% rownames(exprMat_filtered_log)]
weightMatrix <- GENIE3::GENIE3(exprMat_filtered_log, regulators = inputTFs,nCores = 4, targets = NULL, verbose=T)
fileName <- gsub(".Rds$", paste0("_part_", index, ".Rds"),getIntName(scenicOptions, "genie3wm"))
#run SCENIC 
#Run SCENIC_1 coexNetwork2modules
runSCENIC_1_coexNetwork2modules(scenicOptions)
#Run SCENIC_2 createRegulons
runSCENIC_2_createRegulons(scenicOptions, minGenes = 50)
#Run SCENIC_3 scoreCells
runSCENIC_3_scoreCells(scenicOptions, exprMat_filtered_log, skipBinaryThresholds = FALSE, skipHeatmap = FALSE, skipTsne = FALSE)
#Binary regulon Activity
runSCENIC_4_aucell_binarize(scenicOptions, exprMat=exprMat_filtered_log, skipBoxplot=FALSE, skipHeatmaps=FALSE, skipTsne=FALSE)
tf_activities <- loadInt(scenicOptions, "aucell_regulonsAUC")
Heatmap(t(as.matrix(tf_activities)), name = "TF activity")
