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—. I8 putty BEFRARSTAS

1. SSH & ¥t putty 2236 R &5

SSH % J'¥ifi putty:
A2 http://the.earth.li/~sgtatham/putty/latest/x86/putty.exe [ % putty.exe;

MFFTH putty, 7E Session £ (1) M LHEE S A\ 55 #sHikik 192.168.121.201; Hiy A ¥ 15
B7a0; mith Load; #AJ5 A5 open FT9F. Wi Il 2 A HE, s YES. (LR ED

#® PuTTY Configuration ? X

Cateqgaory:
I =a Session I Basic options for your PuTTY session

- Teminal
. Keyboard Host Mame (or IP address) Port

- Bell 152 168.121 201 22

- Features gooection type:

- Window m () Sedal () Cther:  Telnet e
- Appearance
- Behaviour Load, save or delete a stored session
- Translation
[+ Selection
- Colours
= Connection

- Data

- Proxy

- 55H

- Seral

- Telnet

- Rlogin

- SUUPDUP Close window on exit:

() Mways  (INever ) Only on clean exit

Default Settings Load
big

About Help l Cancel

PR P A R B Bl IR 554 o

22; i%#¥ ssh B


http://the.earth.li/~sgtatham/putty/latest/x86/putty.exe

T TN e T S ST EETETSECIE

@ 192.168.121.201 - PuTTY — O




£ big@training:~ = O >

2. FileZilla F4& T 884445 H

FileZilla &N I EAR N &AM, En LLZ R R AR 55 4% 18 iy UM IR S5 28 £ BB pe Bl
FEABARIRIITEDL R, ] EONA I AL SO B R A 55 &%

Filezilla #8535 https://www.filezilla.cn/download/client, F#H %%,

FIFF Filezilla, HEAT U0 FEAEBERIRATHI MRS 25«
1. FTJF Filezilla, 1 FE:



[ Filezilla
K#(E) FRIEE) HEN FH0 RSEG BEE) BEH)

GO | [rEEz© | ~

it [CAUsers\stevel v

- g steve ~
# Windows
1w Dz (Programme:_Files)
il e E: (Work)
4w F: (Information_Sciences)
-« G: (Seeing_and_Hearing) @

B K. MR TR A [E M. Mk BN R EE..
.android T 2022/9/20.. RHEERIEAESS
.config praio 2024/3/23...

MUMUVMM M 2023/9/25...
.obs-browser-... s 2023/11/9...
.oss-browser praod 2023/11/9...
5pss E 2022/9/3 ...
subversion T 2022/9/3 ...
TBtools praio 2024/12/1...
83D Objects praied 2022/9/3 ...
B86B3F2D6AC2... ik 2024/2/6 ...
AppData pral= 2022/9/20... e
16 4344 fn 38 BR. KVEL: 16,714,845 FF ESLZ:N
PR ER/ AL palcp - =3vaty i . K&

2. miTHTE L AL KA

“FHlLID: 192.168.121.2017,
AT DL ST A pe M5 IR i 55 45 g #%

[13 lli-l I:I 22 » [43 Jﬂ )ﬁ g » “ ﬁﬂ‘] »

A rilezilla - X
NHHE) RIEE SEN SR0 BSE0 BEE SHH
E-ETTEIORO L FAass
FULD): [192.168121.201 | [BFEW: big | | ZHEO): [seesscsocass "ﬁu(m: 22| || emEEa |~
Fithubs: |(:\U sers\steve\, v
- g steve ~
&1 Windows
#-w D: (Programme Files)
i as E: (Work)
1w F: (Information_Sciences)
# w G: (Seeing_and_Hearing) =
A k.. e alintg ~ seg © 3. XK. B IR aE..
.android MHE 2022/9/20... RHEEITEIRSRE
config ST 2024/3/23...
MUMUVMM p-dio 2023/9/25...
.obs-browser-... praied 2023/11/9..
.0ss-browser praed 2023/11/9..
spss hogi=c3 2022/9/3 .
subversion pre 2022/9/3 ...
TBtools MEE 2024/12/1..
3D Objects SR 2022/9/3 ...
B6BIF2DBAC2... Sz 2024/2/6 ...
AppData W 2022/9/20... hd
16 43214 70 38 ER. A/NEit: 16,714,845 F35 RIEE,
RS /A Tl Rt Ko . &
| BIRAGIX | (GHER  ADEOEE
O o= e




//big@192.168.121.201 - FileZilla

|~ B

NHF) SRIR(E) FHR(V) L) BSEO) BEEG) BEH)

FEHUH): | sftp//192.168.121.] BFPEL): [big ‘ E‘ﬂ(w):ln-"-u-"- WP ‘ RBEEEQ) | v
WA IEFEIERE 192.168.121.201...

A ‘C:\Users\steve\ v |iEF
i @ steve ~
- Windows
-« D: (Programme_Files) SEY Mt X
#-ww E: (Work)
4« F: (Information_Sciences) n ZIESBRNENBREFNN. FEBEZESSRSSHMAENIBaTEN.
-« G: (Seeing_and_Hearing) JEmEE
i Xk XHEE  REER Sk 192168121012 B BB FEE.
i FHEREZE: ssh-ed25519 255
.android i 2022/9/20... b1 SHA256:mv4N|xz5sSIRYSD7pqv/Z54s+tDZdjI2NZ7uUPjh/SQ EEEEIHTERSE
config ik 2024/3/23...
MUMUVMM i 2023/9/25... R
.obs-browser-... ffsE 2023/11/9.. V¥ j
Loss-browser X3 2023/11/9.. =
5pss ik 2022/9/3 ... Iﬂl i
subversion Xz 2022/9/3 ...
TBtools Xk 2024/12/1...
3D Objects i 2022/9/3 ...
86B3F2D6AC2... X3 2024/2/6 ...
AppData pra>3 2022/9/20... b
16 {4 038 DER. KLt 16,714,845 F15 RIEHE,
BRSS 28/ AL T st KN R RE

| SIBEORE | S | EInRIEE |
RO Pz 00

3. (EAEAEEA S, S AR AR(B) pe SCHFEAETRUNERAR), FH T AECE B T Ak st . 7845 I N IR 25 2%
4%, Eeln “/homefuserl” , V¥ userl #fH CHI ID. FLAT LA B WGS SCHES, XU s iE N, %
B HOFHE TN SO A AR T DOFiE AT

sﬂp://big@l92,168.121.201 - FileZilla — a e
MEHE) $RIEE) JRY) SN0 BSEO) BEE) BEH)
i [EFTIRIOMO %1 /Taoa

FHUH): | sftp//192.168.121. AFPAL): \big \ FEW): |nnononon wO(R): \ | TREEEQ) | »
R&: EWMERFIE. ~
HAZ: Listing directory /home/big
W& U /home/big RIE RATH v
FHbvha: ’C:\Users\steve\ v |t [/hame/ big v
i @ steve AlE?7/
& Windows = ? home
-« D: (Programme_Files) B big
¥ E: (Work)
# o F: (Information_Sciences)
-« G: (Seeing_and_Hearing) &
XiHE AL R BATHER ~ | sis Xff. XfH%. BiER BIR - FEE. A
_android {E 2022/9/20... «cache {43 2025/4/.. drwx-.. big big
.config i 2024/3/23... .conda X% 2025/4/.. drwxr... big big
.MUMUVMM prei>3 2023/9/25... .config {43 2025/4/.. drwxr.. big big
.obs-browser-... prei3 2023/11/9... .dbus N4 2025/4/.. drwx-.. big big
.oss-browser prg=3 2023/11/9... local 4§ 2025/4/.. drwxr.. big big
Spss iR 2022/9/3 ... .mozilla Mf%  2025/4/.. drwxr.. big big
_subversion Ni4E 2022/9/3 ... pki N4 2025/4/.. drwxr.. big big
TBtools poei>3 2024/12/1... redhat {43 2025/4/.. drwx-.. big big
33D Objects i 2022/9/3 ... boot Xf§Fe  2025/4/.. dr-xr-.. big big
86B3F2D6AC2... Wiz 2024/2/6 ... Desktop W4FE  2025/4/.. drwxr.. big big
AppData R 2022/9/20... v _dev X% 2025/4/.. dwxr. big big A
16 {4 0 38 MER. KEit: 16,714,845 FF 11 A4 F0 25 P BR. NIt 27,283 75
BRSS B8/ AT Tl e K 5. RE

BUARTRE | (SR | EIRIEEH |
RO pr = @0




3. R studio Server

TRAE R AR AT DAZE R studio server L5E%, Mac Fll Windows £/ RS8Rl 753 Vi 4% U7 ) :
192.168.121.201:8787

ZJEVE NI R 5 2% 5 S i B P 48 RN R

Bt user01, password

. BRFEEE

1. S AZEIRERAGRTAR

AL e SR 2 i ) DR A L P B R R

cellranger[E ™: https://www.10xgenomics.com/support/software/cell-ranger/latest ]
Linux iR%523 O 2 %% cellranger TE 4 “/data/biosoft/big/cellranger-9.0.1/cellranger”.

FastQC B M: https://www.bioinformatics.babraham.ac.uk/projects/fastac/
Linux IR5522 O£ %3 FastQC, BN (FastQC-0.12.1) A AHER] windows ZxHl, BAmNDT
run_fastqc.bat FTHGEFE, #iH4EREE X Hl: /data/biosoft/big/FastQC-0.12.1/fastqc

B2 R SR L 0 O B BRI R A A B B A 2
Seurat [EM: https://satijalab. org/seurat/install. html]

W 2 ST BT R R P
¥ R A.: Bioconductor[EM: https://www.bioconductor.org/]
¥ RBE/FEM: GitHub[EM: https://github.com/]
EH A FEER (TEEAE) Gitee[EM: https://gitee.com/]

TR ATFIRRAE, AT SRS, BT %5

2. ZEENHABFEHESE

FRKMSEERAERAN “/data/ref/refdata-gex-GRCh38-2020-A”, KT UL EBAFH .
Hg38 2% K[kl 4H M2 R R v e . https://cf. 10xgenomics. com/supp/cell-exp/refdata—
gex—GRCh38-2020-A. tar. gz



https://www.10xgenomics.com/support/software/cell-ranger/latest
https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://satijalab.org/seurat/install.html
https://satijalab.org/seurat/install.html
https://www.bioconductor.org/
https://github.com/
https://gitee.com/
https://cf.10xgenomics.com/supp/cell-exp/refdata-gex-GRCh38-2020-A.tar.gz
https://cf.10xgenomics.com/supp/cell-exp/refdata-gex-GRCh38-2020-A.tar.gz

3. WEEITTEE LAY

EH SR IT/E HR T RIL scRNA SUERIFHEN, RIETE “/data/biosoft/big/scRNA” BEAET ST I
FIXHTE . FERWATDAERIA A B

AT AT

cd /home/user01

cp -r /data/biosoft/big/scRNA ./

cd scRNA/

Is-la

(base) [big@training scRNA]$ 1s

total 24264

drwxrwxr-x. 3 big big 4096

drwxrwxr-x. 1@ big big 4096 s c

- PWXPWXP =X . big big 154 :38 1_fastqc.sh

-PWXPWXIr-X. big big 270 B 2_cellranger.sh

=PWXrWXF=X. big big 570 3 3_scrublet.py

-PWXPrWXIr-X. big big 8001 :@5 4_Seurat.R

drwxrwxr-x. big big 61 :24 filtered_gene_bc_matrices
=rw-rw-r--. big big 649797 :01 genes_exp_in_each_cell_type.txt
-rW-rw-r--. big big 14241e :47 ggplot2.barplot.celltype_ratio.png

=rw-rw-r--.
=rW-rw-r--.
=rw=-rw=-r--.
=rW-rw-r--.

big big 2172e85 :59 ggplot2.jjVolcano.cell_type_maker_gene.png
big big 359527 :25 ggplot2.violin.gene.png

big big 19264114 3 pbmc3k.rds

big big 667185 : pbmc3k_umap.jpg

-rw-rw-r--. big big 116334 B scrublet_result.txt

=PWXrWXP=X. big big 199779 :14 test_S1_Leel R1_eel.fastq.gz

-rwxrwxr-x. 1 big big 161526 :14 test_S1_Leel_R2_eel.fastq.gz

/data/biosoft/big/scRNA H 3k HH —XT fastq H 4 S, A& 10X genomics ~F~ £ Xl 7 7= A2 19 B 46 25040

-rw-rw-r--. 1 big big 199779 May 1 20:36 [N
-rw-rw-r--. 1 big big 161526 May 1 20:36 (e raeo)ieg - E)eep:

1
1
1
1
2
1
1
-rw-rw-r--. 1 big big 1065446 :0@ ggplot2.jjVolcano.DEG_in_each_cell_type.png
1
1
1
1
1
1

P5 Read 1 CB UMI Poly(dT) Read 2



=, OWEEE

1. XHARFITHIE: FastQC

¥ Linux RS2 E O %3E FastQC, B (FastQC-0.12.1) WATDIHER] windows AHs, RAsNdT
run_fastqc.bat FTHEF, & RER X5

& 1_fastqc.sh FHALAS: cat 1_fastqc.sh

(base) [big@training scRNA]$ cat 1_fastqc.sh
#!/bin/bash

mkdir fastqc_reports
/data/biosoft/big/FastQC-0.12.1/fastqc -t 8 -o fastqc_reports test S1_LOe1 R1_@@1.fastq.gz test_S1 Leel_R2_eel.fastq.gz

BATIAS: sh 1_fastqc.sh
FHEA fastqe_reports H g RIAM, XEATIH html U EF %45

2. AR RN B R R A R R

Cell Ranger ¥4 HI 11/ A2 1) fastq W72 Lot 2 2 3L 4 |, SR 5 AT IL R 308 8 &, AR e ff-J e 3%
IS HEE
A 2_cellranger.sh S : cat 2_cellranger.sh

(base) [big@training scRNA]$ cat 2_cellranger.sh
#!/bin/bash

/data/biosoft/big/cellranger-9.0.1/cellranger count \
--id test \
--transcriptome /data/ref/refdata-gex-GRCh38-2020-A \
--fastqs /data/biosoft/big/scRNA \
--create-bam true \
--localmem 30 \
--localcores 10

P —MtEOL T, --chemistry JCZIEH SCHE €, cellranger R H AL EHE YR TR A e 07 X, IFK
chemistry ¥ B X W 2R,

--chemistry <CHEM> Assay configuration. NOTE: by default the assay configuration is detected automatically,
which is the recommended mode. You usually will not need to specify a chemistry. Options
are: 'auto’ for autodetection, 'threeprime’' for Single cell 3', 'fiveprime' for Single
Cell 5, 'SC3Pvl' or 'SC3Pv2' or 'SC3Pv3' or 'SC3Pv4' for Single Cell 3" vi/v2/v3/v4,

'SC3PV3LT' for Single Cell 3" v3 LT, 'SC3Pv3HT' for Single Cell 3' v3 HT, 'SC5P-PE' or
"SC5P-PE-v3' or "SC5P-R2" or 'SC5P-R2-v3' for Single Cell 5', paired-end/R2-only, 'SC-FB'
for Single Cell Antibody-only 3' v2 or 5'. To analyze the GEX portion of multiome data,
chemistry must be set to 'ARC-vl' [default: auto




1217: sh./2_cellranger.sh

IBAT5EZ JG,» cellranger £ BAAf 1 BH “successfully”, WS A, M H bug T, 75 ZAGE W) /5 &l .

Outputs:
summary HTML:
summary CSV:

BAI index:

CSI index:
Filtered feature-barcode matrices MEX:
Filtered feature-barcode matrices HDF5:
Unfiltered feature-barcode matrices MEX:

Unfiltered feature-barcode matrices HDF5:

Secondary analysis output CSV:
Per-molecule read information:
CRISPR-specific analysis:

Antibody aggregate barcodes:

Loupe Browser file:

Feature Reference:

Target Panel File:

Probe Set File:

cell types:

Symlink web_summary_cell_ types.html:

/data/biosoft/big/scRNA/test/outs/web_summary.html
/data/biosoft/big/scRNA/test/outs/metrics_summary.csv
/data/biosoft/big/scRNA/test/outs/possorted_genome_bam.bam
/data/biosoft/big/scRNA/test/outs/possorted_genome_bam.bam.bai
null
/data/biosoft/big/scRNA/test/outs/filtered_feature_bc_matrix
/data/biosoft/big/scRNA/test/outs/filtered_feature_bc_matrix.h5
/data/biosoft/big/scRNA/test/outs/raw_feature_bc_matrix
/data/biosoft/big/scRNA/test/outs/raw_feature_bc_matrix.h5
/data/biosoft/big/scRNA/test/outs/analysis
/data/biosoft/big/scRNA/test/outs/molecule_info.h5

null

null

/data/biosoft/big/scRNA/test/outs/cloupe.cloupe

null

null

null

null

null

Waiting 6 seconds for UI to do final refresh.

Pipestance completed successfully!

2825-86-26 23:02:27 Shutting down.

Saving pipestance info to "test/test.mri.tgz"

AR gE LARTE Stest/outs B, EELIE I E NIEFA LA /test/outs/web_summary.html

J10)%

GENOMICS

Cell Ranger * count

test

Summary Gene Expression

Cells @
Estimated Number of Cells Barcode Rank Plot
: — Cells
Background
w10
£ 3
Mean Reads per Cell Median Genes per Cell § L
£
:) 3
Run Summary
1
Sample ID test 1 510 2 51002% 510002
Sample Description Barcodes
Chemistry single Cell 5' PE
Estimated Number of Cells 1,263
Include introns True
Fraction Reads in Cells 87.7%
Transcriptome GRCh38-2020-A
Mean Reads per Cell
Pipeline Version cellranger-9.0.1
Median UMI Counts per Cell
Median Genes per Cell
Sequencing @ Total Genes Detected 2,

72



Sequencing @

Number of Reads

Number of Short Reads Skipped
Valid Barcodes

Valid UMIs

Sequencing Saturation

Q30 Bases in Barcode

030 Bases in RNA Read

Q30 Bases in RNA Read 2

030 Bases in UMI

Mapping @

Reads Mapped to Genome

Reads Mapped Confidently to Genomea

Reads Mapped Confidently to Intergenic Regions
Reads Mapped Confidently to Intronic Regions
Reads Mapped Confidently to Exonic Regions

Reads Mapped Confidently to Transcriptome

Reads Mapped Antisense to Gene

Command Line Arguments

10,000

a7.

108,

93.

92.

as.

93.

89,

82,

48,

29.

73.

2%

[k

2%

6%

2%

.5%

Total Genes Detected

2,712

/data/biosoft/big/cellranger-9.0.1/cellranger count --id test --transcriptome /data/ref/refdata-gex-GRCh38-

2020-A --fastgs /data/biosoft/big/scRNA --create-bam true --localmem 30 --localcores 10



PLE MR R web summary, PLUF & — A5 BEPREE ) web summary:

Cell Ranger * count

SubO1

Summary Gene Expression

Estimated Number of Cells

Mean Reads per Cell

Run Summary

Sample ID

Sample Description
Chemistry

Include introns
Transcriptome

Pipeline Version

Sequencing @

Median Genes per Cell

Sub@1

Single Cell 5' PE
True
GRCh38-2020-A

cellranger-8.0.0

Cells @

Barcode Rank Plot

10k

1000

UMI counts
[
(=]
[=)

10

1 100 10k

Barcodes

Estimated Number of Cells
Fraction Reads in Cells
Mean Reads per Cell
Median UMI Counts per Cell
Median Genes per Cell

Total Genes Detected

— Cells
Background

1,205
84.4%

32,755



Sequencing @ Total Genes Detected 19,519

Number of Reads 39,470, 341
MNumber of Short Reads Skipped @
Valid Barcodes 89.8%
Yalid UMIs 0g.9%
Sequencing Saturation 82.6%
Q30 Bases in Barcode 96.8%
Q30 Bases in RMA Read 95.6%
Q30 Basesin RNARead 2 91.6%
Q30 Bases in UMI 96.5%
Mapping @

Reads Mapped to Genome 0@ . 0%
Reads Mapped Confidently to Genome 82.3%
Reads Mapped Confidently to Intergenic Regions 4.0%
Reads Mapped Confidently to Intronic Regions 48 6%
Reads Mapped Confidently to Exenic Regions 29.7%
Reads Mapped Cenfidently to Transcriptome 73.8%
Reads Mapped Antisense to Gene 3.4%

Command Line Arguments |E

[futdisk/Jjiangl_group/yuchw/software/cellranger-8.0.8/bin/cellranger count --id=Sub@1 --transcriptome=/xtdisk/
] 3



PAN 2 EA outs H S5-I AN A B UL H -

# Mgk

# .outs

# — analysis [#dE5brcife]

# | F— clustering [, EEFMk-meansF)

# | |— diffexp [Z55#7]

# | F— pca [Eo o trekitprge]

# | L— tsne [FE£EikpF4E(E R ]

# F— cloupe.cloupe [Loupe Cell Browser #iA{}]

# — filtered_feature_bc_matrix [idjEfifbarcode sk ]

# | — barcodes.tsv.gz

# | — features.tsv.gz

i | L— matrix.mtx.gz

i — filtered_feature_bc_matrix.h5 [idiE#fIbarcode(s S HDF5 format]
# F— metrics_summary.csv [CSv format#diEfii =]

# F— molecule_info.h5 [UMI{5E S, aggregatef &2 FH I 3044
# F— raw_feature_bc_matrix [J5ilibarcodefs £ ]

# | — barcodes.tsv.gz

i | — features.tsv.gz

# | L— matrix.mtx.gz

# — possorted_genome_bam.bam [ELxs0fF]

# — possorted_genome_bam.bam.bai [Z%5]321}])

# — raw_feature_bc_matrix.h5 [Ji4fibarcodefs/SHDF5 format]
# F— web_summary.htm1 [ 5T {&E R 5 LA R il 44k ]

# L— *_gene_bar.csv_temp [idfE3c14]

BEYH CIE: /test/outs/filtered_feature_bc_matrix

(base) [big@training scRNA]$ 11 ./test/outs/filtered_feature_bc_matrix
total 344

-rw-rw-r--. 1 big big 7793 Jun 26 23:01 barcodes.tsv.gz

1
-rw-rw-r--. 1 big big 333437 Jun 26 23:01 features.tsv.gz
1

=rwW-rw-r--.

big big 7845 Jun 26 23:01 matrix.mtx.gz



big@training test|% cd outs/filtered_feature_bc_matrix/
(base) [big@training filtered_feature_bc_matrix]$ 1s
barcodes.tsv.gz features.tsv.gz matrix.mtx.gz
(base) [big@training filtered_feature_bc_matrix]$ zcat barcodes.tsv.gz | head
AAACGAACAAGCTACT-1
AAACGCTAGGAGATAG-1
AAAGAACAGAATCGAT-1
AAAGGATCAATGGGTG-1
AAAGGATCAGATCCTA-1
AAAGGATTCCTAGCGG-1
AAAGGGCGTTTGAAAG-1
AAAGGTAGTCTTACTT-1
AAAGTCCCAACAGTGG-1
AAAGTCCCACAACCGC-1
(base) [big@training filtered_feature_bc_matrix]$ zcat features.tsv.gz | head
ENSGeeeee243485 MIR13e2-2HG Gene Expression
ENSGeeeee237613 FAM13BA Gene Expression
ENSGeeeeelBee92 OR4FS Gene Expression
ENSGeeeee238ee9 ALe27389.1 Gene Expression
ENSGeeeee239945 ALe27309.3 Gene Expression
ENSGeeeee239986 ALe27389.2 Gene Expression
ENSGeeeee24186@ AL6273859.5 Gene Expression
ENSGeeeee241599 ALe27309.4 Gene Expression
ENSGeeeee286448 APBec222.2 Gene Expression
ENSGeeeee23e681 AL732372.1 Gene Expression
(base) [big@training filtered_feature_bc_matrix]$ zcat matrix.mtx.gz | head
%%MatrixMarket matrix coordinate integer general
¥metadata_json: {"software_version": "cellranger-9.0.1", "format_version": 2}
36601 1359 1487
34658 1 2
31576 2 1
1548 3 1
36569 4 1
35379 5 1
5887 6 1
25618 7 1

3. W7 doublets, MZIBEHE, HAEIEFH Seurat WAGREEH PBMC

3K #(#5: /data/biosoft/big/scRNA/filtered_gene_bc_matrices

A 3_scrublet.py FfLHS: cat 3_scrublet.py

(base) [big@training scRNA]$ cat 3_scrublet.py
#!/home/big/miniconda3/envs/scrublet/bin/python
# -*- coding: utf-8 -*-

_ _metaclass__ = type

import os

import scanpy as sc
import scrublet as scr
import numpy as np
import pandas as pd

a = sc.read_1ex_mtx("./filtered_gene_bc_matrices")
sc.pp.filter_genes(a, min_cells=3)
b = scr.Scrublet(a.X)
doublet_scores, predicted_doublets = b.scrub_doublets(n_prin_comps = 3)
c = { "BARCODE" : np.array(a.obs_names),
"DBL" : np.array(predicted_doublets),
"DBL_SCORE" : np.array(doublet_scores) }
d = pd.DataFrame(c)
d.to csv("scrublet result.txt"” p="\t", index=0©




A4

(base) [big@training scRNA]$ head scrublet_result.txt
BARCODE DBL DBL_SCORE

AAACATACAACCAC-1 False ©.11475409836065571
AAACATTGAGCTAC-1 False ©.09833024118738404
AAACATTGATCAGC-1 False ©.06990881458966564
AAACCGTGCTTCCG-1 False ©.03062302006335797

AAACCGTGTATGCG-1 False ©.01066447968121411
AAACGCACTGGTAC-1 False ©.09352517985611511
AAACGCTGACCAGT-1 False ©.14285714285714285
AAACGCTGGTTCTT-1 False ©.07692307692307691
AAACGCTGTAGCCA-1 False e.17e7317e7317e731

{5 H linux iy 2204 8t 1t DBL 1X—%1°A True 1 False FI4HM04N%L, True B4 doublet:

cat scrublet_result.txt | tail -n+2 | cut -f2 | sort | uniq -c

AIDAERE: 4TED scrublet_result.txt RN EBIFFHR | A ATIFGEITED | RATEIE =41 | H07 |
22 S [ I o B AN

(base) [big@training scRNA]$ cat scrublet_result.txt | tail -n+2 | cut -f2 | sort | uniq -c

2649 False
51 True

4. Seurat iE£E. 2H7 WAMLERAMEZARE, HABESEZEE TN

3L, https://satijalab.org/seurat/articles/install_v5
4y Hr: https://satijalab.org/seurat/articles/pbmc3k tutorial

FTJF Rstudio, #JJF 4_Seurat.R, ZATPATACHS:
1)  scRNA-seq % ¥z )i 1%

nFeature_RNA nCount_RNA percent.mt
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R AR -

. BARABIERAHE . 452 highly variable gene. ScaleData f1 PCA [%
2. IRIRIE. BB EIS. UMAP P&4E. marker ZEEE €. HHREIERE

PR 4_Seurat.R Hhoxf B AR HOVERE

B iR R HBAE R M4L: violin plot. barplot
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7. YRRV SE case vs control A ERFREEEF
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