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CellChat: FEEERTE
TIRIMEN

# CellChat MHIFEEBEZM sqgjin iFZ jinworks
devtools::install github("jinworks/CellChat")

library(CellChat)
library (patchwork)

library(Seurat)

cellchat <- createCellChat(object = seurat_obj, group.by = "cell type")

WMRNBETE Seurat, HE[AFEIHIE:

data.input <- GetAssayData(seurat obj, assay = "RNA", slot = "data")

meta <- seurat_obj@meta.data

cellchat <- createCellChat(object = data.input, meta = meta, group.by = "cell type")
g L-R BUREE

# A

CellChatDB <- CellChatDB.human

# FERF CcellChatDB.mouse
# BEDZE (Secreted Signaling / Cell-Cell Contact / ECM-Receptor)
showDatabaseCategory(CellChatDB)

cellchat@DB <- CellChatDB
# LAIMRARE—F&
# cellchat@DB <- subsetDB(CellChatDB, search = "Secreted Signaling")

gt EME R RITE

cellchat <- subsetData(cellchat)
cellchat <- identifyOverExpressedGenes(cellchat)

cellchat <- identifyOverExpressedInteractions(cellchat)

cellchat <- computeCommunProb(cellchat, type = "triMean", trim = 0.1)
cellchat <- filterCommunication(cellchat, min.cells = 10)
cellchat <- computeCommunProbPathway(cellchat)

cellchat <- aggregateNet(cellchat)

computeCommunProb @iZ/ly: EEERAFSAESZMIBEBHNRASHKN— mass-action {EE, {Hit+ExT “FEHKE-B
R TS L-R X LAS@EITMEE, filtercommunication JTIFHAREUCKDBIEEER (BRIA 10).
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groupSize <- as.numeric(table(cellchat@idents))

par (mfrow = c(1, 2), xpd = TRUE)
netVisual circle(

cellchat@netS$Scount,

vertex.weight = groupSize, weight.scale

title.name = "Number of interactions"

)

netVisual circle(

cellchat@net$weight,

= TRUE, label.edge = FALSE,

vertex.weight = groupSize, weight.scale = TRUE, label.edge = FALSE,

title.name = "Interaction strength"

MKE—EE: HEERER'AZOFBNKZR", BEEER"XEBZNEXRESHESZR". MNEERELEREE,

B HRRRERE R

BRETMERE (FINERME) o 3REMMMER L BREREE:

mat <- cellchat@net$weight
par (mfrow = c(2, 2), xpd = TRUE)

for (i in seq len(nrow(mat))) {
mat2 <- matrix(0, nrow = nrow(mat),
mat2[i, ] <- mat[i, ]
netVisual circle(

mat2,

ncol = ncol(mat), dimnames = dimnames (mat))

vertex.weight = groupSize, weight.scale = TRUE,

edge.weight.max = max(mat), title.name = rownames(mat)[i]

BiES@main

CellChat &1E L-R Y REFELESER (WNT. TGFR. TNF &) EB@E:

cellchat@netP$Spathways # BRBIENBIRIIR

pathways.show <- c("WNT")

netVisual aggregate(cellchat, signaling =

netVisual_ aggregate(cellchat, signaling =

netVisual aggregate(cellchat, signaling =

netVisual_ heatmap(cellchat, signaling

BN L-RY
BEAE"WNT B EW— L-R IR A":

BioF3

pathways.show, layout = "hierarchy")
pathways.show, layout = "circle")
pathways.show, layout = "chord")

= pathways.show, color.heatmap = "Reds")
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netAnalysis_contribution(cellchat, signaling = pathways.show)

pairLR.WNT <- extractEnrichedLR(

cellchat, signaling = pathways.show, geneLR.return = FALSE

netVisual individual(
cellchat, signaling = pathways.show,

pairLR.use = "WNT5A FzD5", layout = "hierarchy"

iA%l sender [ receiver A8
BEMPAEBIANKZERTELEZERRFTERNE"?

cellchat <- netAnalysis_computeCentrality(cellchat, slot.name = "netP")
netAnalysis_signalingRole network(

cellchat, signaling = pathways.show,

width = 8, height = 2.5, font.size = 10

htl <- netAnalysis_signalingRole_heatmap(cellchat, pattern = "outgoing", width = 8, height = 10)
ht2 <- netAnalysis_signalingRole_heatmap(cellchat, pattern = "incoming", width = 8, height = 10)
htl + ht2

IRBIR R IR
IEFARBRAETER, BFRE" —AMREFEINRE—HES"

cellchat <- identifyCommunicationPatterns(cellchat, pattern = "outgoing", k = 3)
cellchat <- identifyCommunicationPatterns(cellchat, pattern = "incoming", k = 3)
netAnalysis_river(cellchat, pattern = "outgoing")
netAnalysis_river(cellchat, pattern = "incoming")

BH3LTfl: PBMC 3k Ljfa—)& CellChat

PEEAIELR 05 B9BRD PBMC 3k #iE (EHERY QC. marker-based $83E58), RGN, TEH—IE CellChat, TE
BI7NKEISRBEEERA module07 cellchat sci.rR FEESTEUE AL

Rscript scripts/single-cell/sc07_cellchat sci.R

BIAMEN FEHRESRS 3 QIEN%R. 103, cellchatDB.human . EIFFRIA L-R X, HEDETER . TSR
RIBE R, EERERERLER. iTE sender/receiver centrality, REIEXNTEELE., PBMC 3k 2 ESMNE M, YHABE)E
A APEIAERIZY, {8 T/B/NK/monocyte/DC Z[E]f MHC-II. APP, CD45, CXCR/CCR —i&k{ES B UHEET.,
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file:///Users/zhangdiandian/Documents/1.WorkDir/BioinfoTools/BioF3/exports/articles/single-cell/module05/index.html
data:text/x-r-source;base64,
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MHC-I signaling pathway network
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B 6: 87SER—1"RMAR > BMER" EET LR WHEN, BefRBEER. MIVMIREZMK p E. L/ KEE
wha, EMSI]BBM’ L-R XERRNEIE, EEIFIXIKERIA,

EREEIBCHEIEL
ERIZAEE 80-120 1T (I Seurat IR + ffl marker #;FF) N E S EEFREITFH Seurat IIRFXIMAY cell type FUFE1T .
HRH CellChat {§RJLFARAN, BESLINEBIFHIERT:

o MAEEUDEY cluster (<10) &% filterCommunication ZE#%, ¥ min.cells ZBIStE table(cellchat@idents)
® computeCommunProb AR triMean , BIRBURET TR, HEARED cluster /AT B BT BAIK type =
"truncatedMean", trim = 0.1 IHEREEE

o MBLERMNZME (CBTT vs WHR), SETHE"WREMG TR D"/, B mergecellChat +

compareInteractions

CellPhoneDB: Python £,
CellPhoneDB BHIBENE SIS (bl IL-12 K2 IL12RB1+IL12RB2 BT ER({K) GBS HRMT. HAZEMEmAL
BN EHERIGKERY,

conda create -n cellphonedb python=3.8
conda activate cellphonedb

pip install cellphonedb
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%M Seurat S counts #l metadata:

write.table(
as.matrix(seurat_obj@assays$RNA@data),

"counts.txt", sep = "\t", quote = FALSE

meta_data <- data.frame(

Cell

rownames (seurat_obj@meta.data),
cell type = seurat_obj$cell type
)
write.table(meta data, "meta.txt", sep = "\t", quote = FALSE, row.names = FALSE)

LTI

cellphonedb method statistical_analysis \
meta.txt counts.txt \
--counts-data=gene name \

--threads=4

BB out/pvalues.txt ] out/means.txt , BIfMLAIMABETIE, BaIMBCE:

import pandas as pd
import seaborn as sns

import matplotlib.pyplot as plt

means = pd.read_csv("out/means.txt", sep="\t")

pvalues = pd.read csv("out/pvalues.txt", sep="\t")
plt.figure(figsize=(15, 10))

sns.heatmap(means, cmap="viridis", cbar kws={"label": "Mean expression"})

plt.tight_layout()

NicheNet: MBECFEEITFBIREE

BIEAM TABZE " HARERIN". NicheNet E¥t—%: LERWMABEN—AZRER, BIPLEARAIEESIRLE

HERTMH" EERE",

devtools::install github("saeyslab/nichenetr")
library(nichenetr)

library(tidyverse)

# NicheNet WI=THOEM, (FEBZTITEY

ligand_target matrix <- readRDS(url("https://zenodo.org/record/3260758/files/ligand target matrix.rc

1lr network <- readRDS(url("https://zenodo.org/record/3260758/files/1lr network.rds"))

weighted networks <- readRDS(url("https://zenodo.org/record/3260758/files/weighted networks.rds")

TE X sender ] receiver, RENEBNRIAERA:

BioF3
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sender celltypes <- c("CD4 T", "CD8 T")

receiver <- "B"

expressed_genes_receiver <- get_expressed_genes(receiver, seurat obj, pct = 0.10)
expressed_genes_sender <- get_expressed_genes(sender celltypes, seurat obj, pct = 0.10)

background expressed genes <- union(expressed genes_receiver, expressed genes_sender)

BWARERMNBNER (FIMNEFER) {F7 geneset oi :

geneset_oi <- c("CD69", "CD44", "IL2RA") # FIECHERERFIR
potential ligands <- intersect(unique(lr_ network$from), expressed genes_sender)

ligand activities <- predict ligand activities(
geneset = geneset_oi,
background expressed_genes = background_expressed_genes,
ligand_ target _matrix = ligand target matrix,

potential ligands = potential ligands

best upstream ligands <- ligand activities |>
top_n(20, pearson) |>
arrange(-pearson) |>

pull(test_ligand)

XLAIRIN 2 SR P] BERRTR receiver BERAERZTMA 20 MREEE A", LA LRBIIERESENE—STHE

MNEBFH TR
NL\'r— VS ijm\\ {L% VS J?E’r_ thﬁi&, CellChat ﬁf)hﬁjz/m,*i

# RIIREDAMGFM T cellChat MK
cellchat list <- list(Control = cellchat_control, Treated = cellchat_ treated)

cellchat merged <- mergeCellChat(cellchat_list, add.names = names(cellchat list))

# BIREMEXLE

ggl <- compareInteractions(cellchat merged, show.legend = FALSE, group = c(1l, 2))

gg2 <- comparelInteractions(cellchat merged, show.legend = FALSE, group = c(1l, 2), measure = "weight'

g9l + gg2

# TPLYRREYY 2 EAE R T &R

netVisual_diffInteraction(cellchat_merged, weight.scale = TRUE)

# MEBREM T REBEFREKX
rankNet (cellchat _merged, mode = "comparison", stacked = TRUE, do.stat = TRUE)

AR EA SR A — 1 B B 5] =
T MREBNRERS SEREHEREEREENSH. HREDIERIZL, BENERTR:

o TIfLATIE sources.use = "Tumor" F targets.use = c("cp4 T", "cp8 T"), ETEMER T BB
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e X3 PD-L1/PD-1. CTLA4/CD80. TIGIT/PVR. LAG3 X/J14H
e CellChat 3EXJL™EBYAZ "Immune Checkpoint" 225, F showDatabaseCategory B13%

netVisual_bubble(

cellchat,
sources.use = "Tumor",
targets.use = c("CD4 T", "CD8 T"),

remove.isolate = FALSE

netVisual aggregate(cellchat, signaling = "PD-L1", layout = "hierarchy")

NAE S W20

o BEANZAREANEEBREZWER. TALERNNRERABOLEAR—#, /) cluster F3| BB HRIL IR,

o i3 isoform, HIBEREKBZFIRIERER gene symbol ATEEXI AR L, BTRIRIFM/L N EANF TN —T.

o "EfMER" FE"BARE". ERTHENE, BRIEETEREL.

o FEERWMZET ., HEERIRFAEMARMEEEMIIAEEMER, EXARERZBNE[EN., MRBEFEE=EER
A, NIZEEZED TR,

module07_cellchat_sci.R

KB T4 PBMC 3k {HERENTERZE »

T—%

e 07 QI‘*E?‘(\*XIE/\IE
o 09 F[EFEFRHAS

SERR
e CellChat #Y

e CellPhoneDB EM

e NicheNet #f%
e Armingol et al. 2021, AR ELEZIAR

HBXERELRS [£EEF3]
éj\

PREXEREANS, 7EEMERZEMAA.
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data:text/x-r-source;base64,
file:///Users/zhangdiandian/Documents/1.WorkDir/BioinfoTools/BioF3/exports/articles/single-cell/module07/index.html
file:///Users/zhangdiandian/Documents/1.WorkDir/BioinfoTools/BioF3/exports/articles/single-cell/module09/index.html
https://github.com/sqjin/CellChat
https://www.cellphonedb.org/
https://github.com/saeyslab/nichenetr
https://www.nature.com/articles/s41576-020-00292-x
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