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MFETNZEZNE—H FASTQ X4, BER read INFEFES R reads WIEFRIIFFREE, BILIXLERIE reads TH"E
x MR RIAERE, EERT=(HF: RFE% read BFHNH (barcode) . EREBEESF (UMIXE). tEXES
ZHABHBENEREZ/PDE reads, FF 10x Chromium HAES, IEX=HBITEEEMNEETE Cell Ranger,

ATNE 10x BAAEEUENE RSN, Cell Ranger W TIEMEMAREE, MUK~ HZEWERA Seurat [ Scanpy iS#3k.,
BEIFMoTEELY 64 GB RFFMET/\IY CPU K&, WRIFANEDATRE, XEBEMMGLAASKR—, BEiZA01 ETE
3789 PBMC 3k RIXFEFFMAEEETE,

10x SRR BRI B A 451

10x Chromium FHIFIZE S HIEMAEFIE barcode FIRRB—REBHME (GEM), 81 GEM ERZ— PRI —BEKF.
E—4AREAIFTE mRNA ##$T_ EHHRER cell barcode, [El— mRNA 9 F2 1 REFESEHHE— UMI, X MHRIR
1L reads SREBMARE. % reads SKER—2 F"TETUE NEOTEEREL .,

PBMC 3k filtered matrix summary

Filtered cells 2,700

32,738

Genes in matrix

Detected genes

Median UMIs

Median genes

Median mito % 42

0 10,000 20,000 30,000
Value

1: PBMC 3k KL filtered matrix FIXETT, SEMRLL. ERFERN. WEERH. P UM, RUEERHRPLIL
RIAREEB]

FASTQ X{FRIALRA
10x B9 FASTQ E MR E {sample} S1 L001_R1 _001.fastq.gz XFIRI, = PAE:

e R1: 16 bp A9 cell barcode + 10 bp B9 UMI (v3 chemistry; v2 & 14+10) + Poly-T
e Rr2 : JUZIEY cDNA FFIZA{K
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o 11 (FI%): HARS|, SHARELNNXOHAR

10x 3' gene expression read structure
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2: FASTQ XHEHMTR=EE., BT Read 1l Read 2 ARAMITOHNKENME .,
EZ FASTQ record BIABHZ 4 1TH&X:

eFFlIiD

ATCGATCGATCG. . .

+

ITIIIITIITIIII...

Cell Ranger f#{+4

Cell Ranger B9 cellranger count #p<iE—2H FASTQ TR—1D AT EEIE#H Seurat [ Scanpy BIRIAEE, TREAME:
IR%l cell barcode FHLUEE > KfF UMI EE > A STAR tESY R2 RIZEERAA > RIBLENERLEE (cell, gene) 2N
UMI % > B EmptyDrops SEE#IRTIHILE barcode SN RELMR, HHEREENZ

filtered feature bc matrix/ H] web summary.html ,

RBEK

Cell Ranger 8 7t Linux FEA X (38H macOS/Windows ki) , —NEH PBMC #A K4 E 8 #% CPU. 64 GB ATZ
FJLE GB & AR RS MREEGINE,

%3 Cell Ranger
Cell Ranger &A5ZEEZ| 10x Genomics T M BEFHRITHIHE (BN HHEHERN) ., 23 URL F:
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wget -0 cellranger-8.0.0.tar.gz \
R 10x TEIIZZNFERM URL"

tar -xzvf cellranger-8.0.0.tar.gz

export PATH=/path/to/cellranger-8.0.0:$PATH

cellranger --version

SEERABIZMM T HI RRA :

# A GRCh38

wget https://cf.l0xgenomics.com/supp/cell-exp/refdata-gex-GRCh38-2024-A.tar.gz

# R mml10

wget https://cf.l0xgenomics.com/supp/cell-exp/refdata-gex-mml10-2024-A.tar.gz

tar -xzvf refdata-gex-GRCh38-2024-A.tar.gz

#1—% cellranger count

Cell Ranger matrix output checkpoints

32,738
30,000 1

-
S 20,000
32
© 634

10,000 1

700 2,638
e e® NS NS
e(\oe g@‘\ o\e A o\ ?‘\\\e(ed e \‘a\(\e e
e 0e® o®
Checkpoint

B 3: PBMC 3k ELEMNHHNER, BPRTSEERM. QL ERE. filtered cell barcode HFIRAHIZEE
RERIHREEL.

—TREER:
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cellranger count \
--id=PBMC_samplel \
--transcriptome=/data/refdata-gex-GRCh38-2024-A \
--fastgs=/data/fastq/PBMC \
--sample=PBMC_1 \
--localcores=16 \

—--localmem=128

EESH
S8 3 &ix
--id BMEBRB B th /4R EER sample ID
-—transcriptome SEERARRIT TR R R A 15
--fastgs FASTQ FREBE % % lane FIES DR, W /lanel,/lane2
—-sample L EFIN=TEE Cell Ranger £CE. {sample} S* L* R* 001.fastq.gz
--localcores CPU #Z/ER B 8-16, 23R
--localmen MFLR (GB) Z/064; B UM HEXEZ
--expect-cells FRER4RRE AR SRR RE, TABIAK EmptyDrops Bi&ER
—-—chemistry chemistry A7 REHERTAHMUE auto

Cell Ranger [T count BB aggr (ZHAEH). reanalyze (MBHEDW). mkref (BESE) XN FHL,
HEREHNER count ,

Wit HR G

sample 01/

L—— outs/
—— web_summary.html # oc MTURE (KWE)
f—— metrics_summary.csv # web_summary HIEIERR

—— filtered feature bc matrix/ # WIEEMNFAEE (THoA)
| }7 barcodes.tsv.gz

| }— features.tsv.gz

| L—— matrix.mtx.gz

—— filtered feature bc matrix.h5

—— raw_feature bc matrix/ # RILIEFEFE, M EmptyDrops EZSHIHA
—— raw feature bc matrix.h5

— possorted_genome_ bam.bam # LEXER, T velocity B
—— possorted genome bam.bam.bai

—— molecule_info.h5 # 81T uMI MO FRIELR, aggr EF

— cloupe.cloupe # Loupe Browser LT

filtered feature bc matrix/ PeHAEH)10x =H#E:
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barcodes.tsv.gz # BIT— 14 barcode
features.tsv.gz # T1T—"7"EMRA: ENSEMBL_ID symbol Gene Expression
matrix.mtx.gz # FEIRIEPE (MatrixMarket 1&=)

filtered feature bc matrix.h5 2[EIEANEEEMEMED HDFS X4, Seurat ] Scanpy #eEEIEIE, WELEBmNE
IAELE,

web_summary BE&{t+4

PBMC 3k quality control metric distributions
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B 4: mERFHETS . BRTEER. UM BHIZKREERLAINDHIER, AeEERTRELEHEE.

BRZEE—HEEENREEITH outs/web_summary.html , &HiXJLIR:

1=t |EEE RS TERR
YMEEEL (Estimated Number of Cells) 1,000 — 10,000 (&_E#¥) MREZET. EHETE R, #HEd
iR
SHBENFRE (Mean Reads per 20,000 - 100,000, &% M2 —
Cell) 10,000
FR{IEFEER (Median Genes per Cell) 500 - 5,000 MBEREE. RFEFR N
&
SASMEEE (Total Genes Detected)  AJ&R 15,000 - 25,000 SETIBRIRARCE —
MFEBFE (Sequencing Saturation) 50% — 80% A IABEINRE PRLE U 2558
p5
tEX3# (Reads Mapped to Genome) > 80% SERKE. K5 —
%
SRR E R LE ) <10% — HRERIR. N

TE*DEE"]/AK% 1 - unique UMIs / total reads, %/Eu.ﬂ\z%" /)”UF%E?EE?U%’D%&%%% iﬂt PBMC ﬁ*qﬁfﬁiﬂtﬁﬂﬁﬁg
A, 60% £AMAA; AREERMEATES, BEREM.
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Cumulative genes detected from real PBMC 3k cells

15,000 1

12,500 1

Genes detected

10,000 1

0 1,000 2,000
Cells included

5: EIX PBMC 3k AZESMAERITQENER, filtered matrix FEERIA reads, FLLXERHENFEIE,
MmeERT A HEFEZRITENEER LSS,

PBMC 3k gene detection summary

Category

. Detected in >= 10 cells
. Detected in 1-9 cells
B Not detected
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B 6: PBMC 3k fERFHIVERG L ST, filtered matrix FESLEI AR, FAXERTASLANEMNEERGLER,

046 i Seurat [ Scanpy

Genes detected vs number of real cells

15,000 1

12,500 1

Total genes detected

10,000 1

0 1,000 2,000
Number of cells

B7: MEZESERNNXR, BRTHEARMEIEN, OUFINERDHNELEE.
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PBMC 3k UMI count distribution

6e-04 1

4e-04 1

Density

2e-04 1

0e+00 1

10,000 15,000
UMI counts per cell

8: UMIIt#io . BT8R UM TS, BEBRERTPAI.
PBMC 3k barcode subset QC comparison

Metric . Cells . Median genes .l Median UMls

100% 1

75% 1

50%

Normalized value

25% 1

0% 1

Real barcode subset

9: PBMC 3k EL#HAEIZ barcode 72 B TFE5&EH QC xtb, ERTERDALRER, TRRALSHFARL

Nd
Ko
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PBMC 3k quality control dashboard

15,000 3,000

Mito %
10,000

N
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Pass target

B rue
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Detected genes
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1,000
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E10: REEHINERE, ZERT T XERERTNERRES HIERE,

R i%FH Seurat:

library(Seurat)

data_dir <- "sample 0l/outs/filtered_feature bc_matrix/"

data <- Readl0X(data.dir = data_dir)

seurat_obj <- CreateSeuratObject(

counts = data,
project = "PBMC",
min.cells =3, # AFREBENE 3 MIREREANER

min.features = 200 # REFERBEEMEQNE] 200 DEERILH

)
seurat_obj

Python ii%F3 Scanpy:

import scanpy as sc

adata = sc.read_10x_mtx(
'sample_01/outs/filtered_feature_bc_matrix/',
var_names='gene symbols',
cache=True,

)
print(adata)

FA H5 X EEfEE:

# Seurat
library(Seurat)
data <- Readl0X h5("sample 01/outs/filtered feature bc matrix.h5")

seurat obj <- CreateSeuratObject(counts = data)
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# Scanpy
import scanpy as sc

adata = sc.read_10x_h5('sample 0l/outs/filtered feature bc matrix.h5')
Bk Z ERMAIMHEANT—ER QC. R, RERRE,

THER

module03_complete_sci.R

THERERMZE »
16 KB

SEHER

e Cell Ranger E A XY

e 10x Genomics M

PAN =W Lopl=E ]
Y s

e Seurat

* Scanpy

HBXERELRS [£EEF3]
s

PEXEREANS, 2EEMERZEMAA,
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https://support.10xgenomics.com/single-cell-gene-expression/software/pipelines/latest/what-is-cell-ranger
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