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GEX #1 VDJ ¥ B RE—#AMNREXE, Cell Ranger B VDJ Fin L aMiH contigs. clonotypes F1S MARATR:
cellranger vdj \
--id=sample tcr \
--reference=refdata-cellranger-vdj-GRCh38-alts-ensembl-7.0.0 \

--fastgs=/path/to/fastgs \

--sample=sample_name

1517585153 outs/filtered contig annotations.csv , &{Ta&—"1 contig, T barcode. chain (TRA/TRB).
v/d/i_gene. CDR3 [F5IF] raw clonotype id ,
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library(Seurat)

library(dplyr)

# TE—PEDIFE GEX Seurat W& (03 / 04 FMF=4Y))
gex <- readRDS("pbmc_gex.rds")

# ¥BY cell Ranger VDJ BJ contig annotation

tcr <- read.csv("filtered contig_annotations.csv")

# BE barcode RBEM—1T, R¥ clonotype # CDR3
clonotypes <- tcr %>%

group_ by (barcode) %>%

summarise (

clonotype_id = first(raw_clonotype id),

cdr3
) 2>%

paste(unique(cdr3), collapse = ";")

tibble::column_to_rownames ("barcode")

# INZE) Seurat metadata (REMEFITEF L barcode RILHAE)

gex <- AddMetaData(gex, metadata = clonotypes)

# £ uMAP L&ERI 10 THAM clonotype

top_clones <- head(sort(table(gex$clonotype id), decreasing = TRUE), 10)

gex$top clone <- ifelse(gex$clonotype id %in% names(top_clones),
gex$clonotype id, NA)

DimPlot(gex, group.by = "top clone", order = TRUE)

BHEMEENER" T IERSNREEEMLEREK", EXMNERERT, TTEMRESFE. REEIRZENEED.

F3 scRepertoire {5 E DT
scRepertoire IEENREDNITER—ERI, SHEAGZSETALEAE:

BioF3

08 TCR/BCR il

D

217



BioF3 HFKIEDT 08 TCR/BCR %

library(scRepertoire)

# BAZTEARR vDI 45
ter list <- list(
samplel = read.csv("samplel/filtered contig annotations.csv"),

sample2 = read.csv("sample2/filtered contig_annotations.csv")

# BFHREEARR
combined <- combineTCR(
ter_list,
samples = c("S1", "s2"),
ID = c("P1", "P1")

# RREZHM (FARENTLLE)

clonalDiversity(combined, cloneCall = "gene")

# IR MRESLENEED T

clonalHomeostasis (combined, cloneCall = "gene")

# I& repertoire EEGHH#H Seurat GEX MR
gex <- combineExpression(combined, gex,
cloneCall = "gene",

proportion = TRUE)

combineExpression =i gex@meta.data =k g cloneType %?Eﬁ, ﬁlﬂ%’l\éﬁﬂﬂlﬁ?"i?%)”\/d@%ﬂé/qﬂﬁﬂ%/ﬁ%
[£", BECHS DpimpPlot(gex, group.by = "cloneType") MAEEZIFIEY 1E7E UMAP Z=EMD .,

BCR BURFE/ L FE—, R2F combineBcR f{E combineTCR ,

BESLTf: 8 PM¥AI—IE scRepertoire

EREMIA module09 tcr sci.R A scRepertoire BIEWHI 8 1~ 10x VDJ &K (4 ™NM&EA P17~P20 &8 B/L &
fiI, contig list ) HBECERY 500 HARE Seurat IWHR ( scRep_example ) SENToimiz. BIEMNEIEEEIHEARN

filtered contig annotations , REETH,

Rscript scripts/single-cell/sc09_tcr sci.R

IARINFZ: combineTcR &BH 8 TR > BEMHEAMIITIEN. FEDH. 188, Shannon SN AR 2 BIHY
Morisita & - combineExpression IER[E(EEE# Seurat B metadata, £ UMAP LiZmEA/NLEE,
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data:text/x-r-source;base64,
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BRKEETA

Unique clonotypes per sample (scaled)
Unique clonotypes / total cells; removes sample-size bias
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Clonal abundance distribution
Clones ranked by frequency; a longer tail indicates stronger expansion
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Clonal homeostasis by size category
Higher Hyperexpanded fraction = stronger antigen-driven expansion
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Shannon diversity per sample
Lower Shannon = repertoire dominated by a few large clones
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Pairwise clonal overlap (Morisita index)
Closer to 1 = more shared dominant clones; same-patient B/L pairs are highest
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Clonal expansion on UMAP
Each dot is a T cell; color indicates clone-size category
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E6: IBLEEEN clonesize 1HUEE| Seurat B metadata &, HIFfE UMAP LI, 81T =2—1 T 4k,
RE=JLFZI 18, A/Re=BARME., & GEX RE—EE, MeEEZ " IMLETHELERIM T E8=E",

EIEHCHEL

HH]ZKEE(] combineTCR E}%ﬁ&ﬁiﬁ = read.csv("filtered contig annotations.csv") ﬂ:%ﬁ'\] list, samples 0
tissue_ids ¥REYHE CRIBER/EBNAREENR], scRep example HHIMAESERET 03~04 EfMERTIZR Seurat I H;

combineExpression B clonesize IHIRMEAIIENR, HAR/NITIEZAEEE] 0.05 ATEEER AR T®, BCR R
*E}-LQZ;TE‘;E—$¥, ?E', combineTCR ﬁﬁ}z combineBCR B[IF],

BROHAE

o HE4ERMEN: E¥ 1 top FfEA CDR3, 1 VDJdb, IEDB HNHEUEEREMNEISH A CDR3 LEXT, HME

MRA 4.
o RESHEIASXEL: BY I8 clonotype SEAEMLLIRE (R85 T? ML 17 ), SEEFRERBRINERTS.

o JATTRIEERR: EXNHAEE - REEREINME. LFAREN, BREATMNARNEL.,

THHER

module09_tcr sci.R

12 KB T & scRepertoire 8 175 TCR TEHIZ ~
SR
SERR

Cell Ranger VDJ 14
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REXERBAR, 2EEMERFHMAIR,
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data:text/x-r-source;base64,
https://support.10xgenomics.com/single-cell-vdj
https://www.borch.dev/uploads/screpertoire/
https://vdjdb.cdr3.net/
https://www.iedb.org/
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