dnbc4tools
HZIThRA 2.0

lishuangshuang

2022 £ 11 H 09 H






Contents

BRAF5W] 3
BRI 5
e 9
g STl 21
W) 39

LICENSE 43







dnbc4tools, X{ThRZA 2.0

mr«c

DNBelab C4 i #5284 il R 55

PRI A ROR BT A, TR W SR B AT AL W) R GE R PR AIIA S . DNBelab C 2251 4 g 20 7 BE 147 iy
Ay, ETIFRY DNBelab C £ 91 FLARN SCPE il 55 52 AR A58 K DNBSEQ I FF 524, i DNBelab C4 fifi ##55X
HANNL A% . DNBelab C R4 HAIHE RNA SCREHI 5%, AR 1 DNBSEQ RS F-F5&, PARAX
) A TR B, TSR G, Bl — sl A A 2 O A AR

DNBelab_C_Series_ HT_scRNA-analysis-software ELZHfifi RNA #7444 1 T DNBelab C4 {48 = B 40 il R 52 1)
RNA ¥da7047

Contents 1


https://github.com/MGI-tech-bioinformatics/DNBelab_C_Series_HT_scRNA-analysis-software

dnbc4tools, X1THZA 2.0

2 Contents



CHAPTER 1

R AR

1'1 1' I}lbhﬁﬁ,ﬁﬂm

annotation
parse cell barcode umi umis correction
data quality control RNA alignment raw matrix count

reference f J’

parse cell barcode umi
data quality control similarity analysis

&

rse QC mmmmmd merge cell

cell QC
cell cluster
cell annotation

Matrix 7
|

web report

result output




dnbc4tools, X1THZA 2.0

1.2 2. BRI 5915 BA

github FAFELE S AN H %L 2 AMBEIASCE R 14 yaml SCF

NEE R B ik

DNBC4tools DNBelab C4 73 #frifife . JIAS . B DA S BC & SCAFAFIH 5%
doc T B SCRS A7l H 5%

example DNBelab C4 437~ ST H 5% .

scripts DNBelab C4 & H 43 BTl A A £ H 5%

wdl % H & WDL %5 1) F A .

CHANGELOG.md | #4RASTF i .
DNBC4tools.yaml | Z#i7ifE conda PRlE 424 {4,
LICENSE DNBelab C4 43 M7 7 B AT 3iE -
README.md DNBelab C4 &% {di F 15 A .

1.3 3. ThEELEHa

PR RT A 50 oh 4 AT AR :

Ih&kE EHAERE

s s Lo | FEEL cell barcode Fil UMI 741, F: X R HLEHEHEAT S5 5 22 5 IR 20 LU oRE SO

R YRR, FKEUITA beads [ )5 I 3k B AR FE

MR RS | RIS Y beads, G F[R— MR NI 21> beads, 40 FB 40

it

AR XA B R R AT g, A BB AR R AN, X BB S A A AT SR T R AR
PRI i DA S 200 BB A

A B R A AL 0 R A A
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CHAPTER 2

RERE

DNBelab_C_Series_HT_scRNA-analysis-software 7} #1554 7] F:F conda 2£4% . docker/singularity Z5%§ .

2.1

2.2

BERK

Language Python3(>=3.8.%),R scripts.
x86-64 compatible processors.
require at least S0GB of RAM and 4 CPU.

centos 7.x 64-bit operating system (Linux kernel 3.10.0, compatible with higher software and hardware configura-

tion).

RE A

2.2.1 1. Conda

1.1 Conda %3t

Conda & — MR E I R G MM IR S, AIFE Windows, macOS Al Linux Fiz47. Conda AJ PR
LR . BT B HAK T . Conda WIARAAGIZE . ARAF. INEAHLIT AL L FRBEIEAEIRBE 2 [ e .
‘B4 Python FE/FBIEEAY, (HE W] DUOMATMIE ST M4 &3
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# T #iminiconda3% ¥ f

wget https://repo.anaconda.com/miniconda/Miniconda3-py38_4.12.0-Linux-x86_64.sh -O.

—Miniconda3-latest-Linux-x86_64.sh

# % ¥ miniconda3

# Regular installation

bash Miniconda3-latest-Linux-x86_64.sh

# Installing in silent mode

bash Miniconda3-latest-Linux-x86_64.sh -b -p $HOME/miniconda

1.2 dnbc4tools IpiEZedE

1.2.1 Clone repo

githubii ik

git clone https://github.com/MGI-tech-bioinformatics/DNBelab_C_Series_HT_scRNA-

—analysis-software.git

chmod 755 -R DNBelab_C_Series_HT_scRNA-analysis-software
cd DNBelab_C_Series_HT_scRNA-analysis-software

1.2.2 Create DNBC4tools environment

ELF conda )73 dnbc4tools g

source /miniconda3/bin/activate

conda env create —f DNBC4tools.yaml —-n DNBC4tools

conda activate DNBC4tools

Rscript -e "devtools::install_github(c('chris-mcginnis—ucsf/DoubletFinder', "ggjlab/

—scHCL', 'ggjlab/scMCA'), force = TRUE);"

R wdl Kz TR BT 3 cromwell

wget https://github.com/broadinstitute/cromwell/releases/download/35/cromwell-35.jar

Chapter 2. fhitZegt
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1.3 EH

FERRASTURTIN , AT ZE BRI T H B 22

# WmFERERGASTHEA, REEE HdnbcdtoolsH ¥ By dnbcdtools

source activate DNBC4tools

pip install —--upgrade —-i https://pypi.tuna.tsinghua.edu.cn/simple dnbcdtools
#WREFEMEAwdl, NEFEEH EH repo

git clone https://github.com/MGI-tech-bioinformatics/DNBelab_C_Series_HT_scRNA-

—analysis-software.git

chmod 755 —-R DNBelab_C_Series_HT_scRNA-analysis-software

222 2. ETHEBEAR
2.1 docker

Docker ;2 MNTFIRII N 28485158, LIRS AT DAFT BB ATiR B Y DA B2 Ol e ) — A IS AR B i b, AR
FATENEATHATH) Linux 2 Windows #/ERGHPLAR L, thn] DASEELHE AL .

# T #{ dockertk %
docker pull lishuangshuang3/dnbc4tools

2.2 singularity

singularity j&— 78815 o Singularity FEDATRI . ARSI AT H B J7 3078 HPC 46 a7 a2 20 b il AR
o

Foal g sirX
singularity build dnbc4tools.sif docker://lishuangshuang3/dnbc4tools

2.2, Z2EiBR 7
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CHAPTER 3

{& A5 BA

B 5E s vl A 4T EE WDL SRR 40T
conda 35 F docker. singularity J2& 3Ty 7R,

WDL Jiife A LR T IIEE, A REIEA TR A i A A fE -

3.1 ©§% 717 DNBC4tools

e conda i&zf7:

/miniconda3/envs/DNBC4tools/bin/DNBC4tools

* docker 1517

docker run -P -v S$Dhatabase LOCAL:/database -v SRawdata LOCAL:/data -v SResult LOCAL:/
—result lishuangshuang3/dnbc4tools DNBC4tools

# docker#B it vEREH LI X BN

# S$Database_LOCAL: 3 B 4 # 4F & % xt ¥ £ 4 8 5| & & /databaseH & T

# $Rawdata LOCAL: ¥ THL R K E L B A E KB A B /dataB X T

# $Result_LOCAL: ¥ M & R WA XN B AEEH B KB /resultl £ T

# AN A —-user $(id ~u):$(id ~g) HAKRXHAEARAFBEETELRE

* singularity 47 :
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export SINGULARITY_BIND=S$cDNA_data, $oligo_data, $Sresult, $Sdatabase
singularity exec dnbc4tools.sif DNBC4tools

# 8 it export SINGULARITY BIND¥ H ZH R A X BN, TUNHEREAE X
# M 7 DL & singularity exec -B Sdata,-BHE ¥ HFHH T % M H %

3.1.1 1. DNBCA4tools mkref (Y32 #1BEE)

T B 2 B D A MR SO RE AT o A5 20T R 5 QX B i ) 2 2% B TR L R e - 7 2 of
FPAICE, B DNA FPFISCPE (FASTA #52X) MBI BRSO (GTF 4%30) o i) Ensembl Al
GENECODE ¥fli it 7 X P i ek

1.1 EFFREXHHERRE

FEAR R 3 2 T AT VAR gtf SCPFR RN A Tid 8, JodEd etf Y gene JEZM 1) i 75 i M LE KR [H 2E
A,

DNBC4tools mkref —--action stat --ingtf gene.gtf --type gene_type —--outstat gtf_type.
—txt

« DNBC4tools mkref --action stat %ij A i :

S e il g

--ingtf | File Path | #j AFEEAE gene KMGi i1 gtf S0
--type String atf 1 gene 25U tag.

—-outstat | File Path | Z5HARLER S, BRHAH gtf_type.txt,

o HIHZER gtf type.txt

& | ik
Type | gtf PRYERFZEHL, {045 protein_coding. IncRNA. pseudogene 45,
Count | F3FpREH KA MHH

R gtf P S AR N 2

Scat gtf_type.txt

Type Count

protein_coding 21884
processed_pseudogene 9999
IncRNA 9949

TEC 3237

(AN

10 Chapter 3. {Efi%8H
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(% L0
unprocessed_pseudogene 2718
miRNA 2206
snoRNA 1507
SnRNA 1381
misc_RNA 562
rRNA 354
transcribed_processed_pseudogene 300
transcribed_unprocessed_pseudogene 272
IG_V_gene 218
IG_V_pseudogene 158
TR_V_gene 144

Notice: --type WEFEFE ERIE af 2570 tag k&, A1 ensemble Z--type gene_biotype,genecode
B--type gene_type,
1.2 FiEEE

FERHERAE e 2 TR LAXT gtf SCPR R PR EATad o, HC b (A 5 RO BB L R 2 551, el AR 42 22 R
b N IOR I LIE

BAEIITH, etf HAFAE overlap FJE: RKFF: 2K reads B3, il 8 gtf SCPFHH A DR A1 &

oH

o

DNBC4tools mkref —--—-action mkgtf —--ingtf gene.gtf —--outgtf gene.filter.gtf \

——attribute gene_type:protein_coding \
gene_type:1ncRNA \
gene_type:IG_C_gene \
gene_type:IG_D_gene \
gene_type:IG_J_gene \
gene_type:IG_LV_gene \
gene_type:IG_V_gene \
gene_type:IG_V_pseudogene \
gene_type:IG_J_pseudogene \
gene_type:IG_C_pseudogene \
gene_type:TR_C_gene \
gene_type:TR_D_gene \
gene_type:TR_J_gene \
gene_type:TR_V_gene \
gene_type:TR_V_pseudogene \
gene_type:TR_J_pseudogene

« DNBC4tools mkref --action mkgtf % A Jji:

3.1. #%17 DNBC4tools 11
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-—-ingtf | File BT EAEA TR DAY gtf SO

Path
--outgtf | File RS gt SO
Path

- File WAL attribute JE MR R R AL, A A tag X type B 518, 2
attribute | Path i F 234 8] B

Notice: --type W FEFFERIE af J57UH) tag Pk, 1 ensemble £2--type gene_biotype,genecode
B—-type gene_type.,

1.3 B RERE

{1 LXK seStar HEATER PERIAG . scStar () STAR MU 2.7.2b, BEHAIRAN 2.7.1a, [ HE R 41
A STAR F RO AT, ANIR] A B R IO AT B o B3 R AN 1) R 32 v RSO Bde 4«

DNBC4tools mkref —--action mkref —--ingtf gene.filter.gtf \
-—-fasta genome.fa \
—-—genomeDir Sstar_ dir \

——thread Sthreads

* DNBC4tools mkref --action mkref #jj A Jiji :

. x0 | mi
--ingtf File Path | % AFz star $0E R otf S04

--fasta File Path | #i A5 gtf SUIFLEN S % B4,

--genomeDir Directory | 4% FERI 25 R H 3%

--thread Integer R T s R, BOACh 4.
--limitGenomeGenerateRAM | Integer TR AT BT BN AR/, BRIACKH 125000000000,

1.4 BBIEESEXH

Ref-202203

¢ Human(GRCh38)

http://ftp.ebi.ac.uk/pub/databases/gencode/Gencode_human/release_32/GRCh38.
—primary_assembly.genome.fa.gz

http://ftp.ebi.ac.uk/pub/databases/gencode/Gencode_human/release_32/gencode.v32.

—primary_assembly.annotation.gtf.gz

¢ Mouse(GRCm38)

12 Chapter 3. {Efi%8H
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http://ftp.ebi.ac.uk/pub/databases/gencode/Gencode_mouse/release_M23/GRCm38.
—primary_assembly.genome.fa.gz
http://ftp.ebi.ac.uk/pub/databases/gencode/Gencode_mouse/release_M23/gencode.vM23.

—primary_assembly.annotation.gtf.gz

3.1.2 2. DNBC4tools run (iZ{TEEFF)

run fiy & A is T ERP

=L

DNBC4tools run —-cDNAfastqgl cDNA_RI1.fastg.gz \

—-—-cDNAfastg2 cDNA_R2.fastqg.gz \

—-oligofastqgl oligol_1.fqg.gz,o0ligo2_1.fg.gz \

—-oligofastg2 oligol_2.fqg.gz,0ligo2_2.fg.gz \

—-—-genomeDir /database/Mouse/mm10/ —--gtf /database/Mouse/mml10/genes.gtf \

—--name test —--species Mus_musculus —--thread 10
AT SHENTE
o WESHL
SH it g
--name String FHEARZFR.
- File cDNA 3% fastq #50H R1 551, 242 S R IT .
cDNAfastql | Path
- File cDNA 3% fastq #63:UHY R2 i 41, 24U EHIZ SR, iP5 cDNAfastql
cDNAfastq2 | Path HE .
--oligofastql | File oligo SCJ# fastq #% XAy R1 /751, A SCHFEHIE S TR IT
Path
--oligofastq2 | File oligo SCJ# fastq #%3UH) R2 i8], 4SS AE S TF, T oligofastql AH
Path [A]
--genomeDir | Direc- | S5 B EEEERT [ BH1E.
tory
--gtf File 275 BN AR SO etf BEAZ
Path

3.1. #%17 DNBC4tools
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S8 | £ | B
it
-- String FEAY LR, BRIAH undefined. R G144 5 Homo_sapiens,Mus_musculu s,Human,Mouse
species| IR AT A R AT
- Di- | AR ERTE, BRI AR AR
outdir | rec-
tory
- In- | FEJFs AT IR HERR S, BACK 4.
thread | te-
ger
- String ERIA: emptydrops. cell calling % 785 R N beads [ 715, B4 barcoderanks,emptydrops.
calling| method
- In- | BKIA: 3000, HIEANM%EL, {24 calling method “j emptydrops IfZ4A R, IR ML
expect¢ells | i AL ATEAIHIBCR LY 50% RRE (ZUHHHITRER 50% 1151
ger
- In- | BRiA: 0. #RIHL beads FEIIT/HT
forcecedllse-
ger
- String ERIA: auto. HIRA, A ZRPGGIRAS . % SEFF ZA--darkreaction —E ] . i
chemistry FIRRAFE scRNAVIHT,scRNAV2HT,
- String ERIA: auto. WEFNICHE:, @ H SFRBONT ARV . %S 72 --che mistry —
darkreaction | . k&R A7 cDNAoli go “ Hi[alf#i FiEE40FE, FLin”R1,RIR2” £ % cDNA ) R1
i JH T M, oligo i R 1 A1 R2 FRMEH TG .. 0$5"R1,RIR2”, "R1,R1”, "unset,unset” %5
£
- String (i ] B & SCHY SCEE G50 ST EAT 0 e SCHF2A json %3, AU G5 M 78, IR B 7o
customize VF 48 Bo O 405 F cell barcode 44 A5 H . SEHE K" cDNAoligo “, HUI” scRNA
_beads_readStructure. json,scRNA_oli go_readStructure.json “, customize HJ{ 5544 =T chemistry
F1 darkreaction
- String BRiA : data,count,anlysis ,report., JEEETREHTHIAE TR, R %6+ data,count,anlysis,report . FF )1
procesy T (ZSECE M T E e RS E RS, o — SRS R H 1 P TR
TEER ), HIES 5.
- String ERIA: auto. ZORIIAELFFRIAT, auto FIRGEFEEF LA AL mt 5L MT 15 RAE 2ok
mtgenes REHA .

* flag 241

14
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B | % | R
it
Flag | FX}%)] intronic X1af) reads AN A FEFE TR BRI,
no_introns
- Flag | ISINZZEUNAE4 02.count 1) anno_decon_sorted.bam £l anno_decon_sorted.b am.bai %
no_bam zh#| output HgH . J54{H Tl DNBC4tools clean i I £ M[i5:1% bam U746 5T -
--dry | Flag | RNIEFTHRAEEIHT. HITEI AR shell S04

XS R -

« ——chemistry fll-—darkreaction FE—iE i . AU 2k I i 0 CAS R i SO . 24
W R B HEF IR SR A TR B3R A4S, scRNAVIHT,scRNAV2HT [t cDNA #il oligo 1 R1 3fF
AN T O S5 2 — R .

e ——customize, FE{f [ customize Z4{I}, chemistry fl darkreaction 242 TLEEAE A M. json AR
RN 2 AT 271 D ) 06 B

* ——callling_method, fFBELIAE I N <{# i emptydrops, §05E T4 5 AN 5t AT DA% barcoderanks.,
Wi cell calling J7 ¥ B I FRAE 2% 5 UL BB o

* —-mtgenes, BRIAN auto, FIRVEFREEN A BIZCA me o MT (RPN LR EE IR . i mT AGET %
S mtgenes [ R ICHF. SCPFNAINT :

mt-Nd1
mt-Nd2
mt-Col
mt-Co2
mt-Atp8
mt-Atp6
mt-Co3

* ——no_introns, ZHTHEIALKELUREIN & T reads A B RIR R BIARHESR, EAF
A PAME XA S LR N & TR £ 57

» ——species, ff &R RS, WH15F Bl Homo_sapiens,Mus_musculus,Human,Mouse 2547
A AR AT

e ——process, ZLiA: data,count,anlysis,report. TR TIIAEEE, R 1E#E data,count,anlysis,report
IR,

B BE AT Bk ] DNBC4tools 24341, HAKRILPAT 2038
DNBC4tools data

HEHL barcode 11 UMI J£51), I3 FHLEIR AT 55 5% B F A AT RS, BTG beads By R IRk
B

ZHUE 55 DNBC4tools run —E(,

3.1. ©<1T DNBC4tools 15
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DNBC4tools count
1 A A0 N beads, ARl — AN A 21 beads T34 i 3-8 50 14 .
T SENT
SH ZE ik
--bam File ik, data BIRA LAY final.bam 34,
Path
--raw_matrix Direc- Wit da ta AERAE YY) raw_matrix %6 H 5.
tory
- File Wit data BBRAE i) ¢ DNA_barcode_counts_raw.txt SC{4:,
cDNAbarcodeCount | Path
--Indexreads File Wik, data A BEAE WA Index_reads.fq.gz 3014,
Path
- File Whidk, data BB A Ind ex_barcode_counts_raw.txt. 34,
oligobarcodeCount | Path
--minumi Integer | AJ3%, ERIA 1000, cell calling Bt emptydrops J5 3 B 0] B beads £z /M7
umi 5.
DNBC4tools analysis
WA TR A A T AR, 3k B AT 1 4 AR 4R R R A 7 00 . R 2 A A AR 1 5 R i 2 o
ITSENT
S E: i) ik
--matrix Direc- | 3%, count 2ETEAE B filter_matrix FEihRAEMEH 5.
tory
--qcdim String | W%, ®RiA 20. DoubletFin der § PCs S50 R 1 T 0 W EE .
--clusterdim Integer | Wik, ERIA 20, FHT PCA B4k 5 0B 2 5 280 1) S 35 2 o O B0
- Float | H[#, BRiA: 0.05. FAUML A
doubletpercentage
- Integer | A[3%6, BRIA: 15, s yBLRRIIRE A HLA.
mitpercentage
--minfeatures Integer | A%, ZRIA: 200, ZHHSA W EREE K5 /IME.
--PCusage Integer | Wik, #RIA: 50. HT PCA BE4Eny 3 i ny%kE .
--resolution Integer | A3k, BRIA: 0.5. ZHMIZREHEE. RSHORE THERENMA BRI AS R, 1
IZAE S 3CE 2 10 737
DNBC4tools report

BRI S AT AT A 0 TR A AR

ZHUEF55 DNBC4tools run —E(,

16
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Notice: 7f data,count,analysis,report H A S8 SHE FALF run 1A . SHIEIL T X LES 5060 ERIE /A B
A, QREEEUOX SR, A {fi ] data,count,analysis,report FEEFEAT AT, B run -process ZHCRF 5 4k
HIEE AT BN, A run f5 2P R AR G, SRR BE RN E , Wi i DNBC4tools analysis
—resolution EFE M RERT R, i 58 IS HE i JT] DNBC4tools run —process report 5¢ i{l J5 221 report 4347

3.1.3 3. DNBC4tools multi (31 Z M EFEAXR 4R, DNBC4tools run)

# oA & Bl

DNBC4tools multi --list samplelist
——genomeDir /database/Mouse/mm10/ —--gtf /database/Mouse/mml10/genes.gtf \
——thread 10

Jrjt samplelist F s S0 F

testl cDNA1_L0O1_1.fg.gz;cDNA1l_LO1_2.fqg.gz 0ligol_LO01_1.fg.gz,oligol_L02_1.fqg.gz;/
—~0ligol_LO01_2.fqg.gz,o0ligol_LO02_2.fqg.gz Mouse

test2 cDNA2_L01_1.fg.gz,cDNA2_L02_1.fg.gz;cDNA1_LO1_2.fg.gz,cDNA2_LO02_2.fg.gz .
—oligo2_L01_1.fg.gz;/0ligo2_L01_2.fg.gz Mouse

test3 cDNA3_LO1_1.fg.gz;cDNA3_LO1_2.fg.gz 0ligo3_L01_1.fg.gz,0ligo3_L02_1.fqg.gz;/
—~0ligo3_L01_2.fg.gz,0ligo3_L02_2.fg.gz Mouse

o SCPFEEPS, fEKFHIRRE O BT

« REIFSL, B IUAREARZRR, %5108 cDNA SUR(FE, 5 =514 oligo SUAAFEL, SN
HFR.

* cDNA SC#EARI oligo S, £ fastq PAIZS40F8, R1 A1 R2 PASH540FE . R1 I R2 W24 fastq JIiF
TR —E.

o DHTHEAY R ARS8, N-—genomeDir Ml-—gt £ RN — T HFh.

3.1.4 4. DNBC4tools clean (9 #T5ERk G &S 83 4)

Xt oA R A AR 1 P B SCPR AT R o 0 AN T BN S SR E B At i

### B E KT BT A BEAR M E A X
DNBC4tools clean
### M B 1Z B KT ¥ RsampleAfly # 8] X X fF

DNBC4tools clean —--name sampleA

e 1IN

3.1. #%17 DNBC4tools 17
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S E:id] ik
-name | String | AIEE, BOAZHFEFHIIARA. FEITHE SRS EMFEARY, 2R H
PEAS UL/
--outdir | Direc- | Ak, BRIAMFIFEFE. A4 R H .
tory
Flag BRI FEA B GETT SO metrics_summary . xls FE47 65 FRFRE A1) 9 01 42 4545 D1 )|
combine result H g,

3.2 WDL i#1&

TAERE#IATE (Workflow Description Language) , ik WDL, &1 TFFURA0. ARUEALIA T A KT 51
TR A 25 R AT R

3.21 1. EREEXH

config.json LA — T N%E, 1T #4 Ul /example/wdl/config.json SC{4-8R JE 18Pk -

SH KB | #Hir

main.Outdir | Direc- | #iiHi45R H FHHAZ.
tory

main.SampleNan$tring | #E4% , ANATFHSH

main.cDNA_Fistibstq | cDNA SCJE fastq oAy RIGGFS1, ZACHFIIZ S Rt

main cDNA_Fistq | cDNA S fas tq Fostlg R2 R0, 2 AP0 5 W IF, 67 5

main.cDNA_Fastql ][] .
main.Oligo_Fastdlastq | oligo S fastq #8201 R1 5q/7 41, 24 SCUHE FHE SRR IT
main.Oligo_Fagtdzastq | oligo /% fas tq ¥ R2 g /F, 24X FEHESEIT, IFES
main.oligo_Fastql FH[A] .

main BeadsBarbalRON | cDNA SCHESE I SCIFI 2, 4 json KEskSCIF, (oA baRe . DUWIEE B Fo i hiic
file PSRRI cell barcode [44% M5 L.

main. OligoBardodSON | oligo SCPEAHSCFFBEE, Jy json HHATCHF, &t i, DUIEE B L VF AR
file FEEEFN cell barcode 44 B B

main.Root Direc- | DNBelab C4 /M i fE#& 1% -
tory

mainRefdir | Dircc- | 2% K [N AR PR | 2.
tory

manGt | File | 2% K HAIERECHF otf B4z
Path

main.Species | String | FEAYFIAZ .

18
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s AIESH

S EKR | ik
main.expectCellNumlnte- BRiN: 3000, HIEHAHMIEL, 124 calling_met hod A emptydrops Bf Z50H %
ger
main.calling_methqdString | ZRA : emptydrops. cell calling 2 72 %k i N beads %) ¥, A% b arcoderanks
Fil emptydrops.
main.forceCellNun Inte- BRiA: 0, #HU beads £ & .
ger
main.Intron Boolean| BRiA: true. Z7KEHEXTF] intr onic XA reads 40 A 534 .
main.mtgenes String | ERIA: auto . ZOWIMREEHSIF M, aut o FORBEREELF 4 HIZ K mt 5 MT 1)
FRVE LR EL A .
main.Oligo_type8 | File 2RiA : D NBC4tools/config/oligo_ty pe8.txt. oligo 3 J% droplet index [4% B(E 5,
Path | SCPREAE.
main.Adapter File #ki\ : DNBC4tools/config/adapter .txt, Adapter ¥ 304 1%
Path
main.clusterdim | Inte- BRIN: 20 o HIT PCA W4k () W 4 2S00 1 B2 38 2 oI
ger
main.doublepercentagdoat | ZRiA: 0.05. Tl XU LA
main.mitpercentage Inte- BRN: 150 SEpELRLIREL R LB
ger
main.minfeatures | Inte- BRA: 200, 4HHESA R FECE W H/IME
ger
main.PCusage Inte- Rk 50, FT PCA FR4Em s .
ger
main.resolution | Inte- | BRIk: 0.5, AMIRAIPER. RSHUCE PRI MMBHAL R, Hmi%
ger (HAEETFEITE 2 1) 77
HESS =M run.sh:
# export R EEX B, R ABREE K E LS BE
export PATH=/miniconda3/envs/DNBC4tools/bin:SPATH
export LD_LIBRARY_PATH=/miniconda3/envs/DNBC4tools/lib:SLD_LIBRARY PATH

java -Jjar /pipeline/wdl/cromwell-35.jar run -i config.json /pipeline/wdl/DNBC4_scRNA.

—wdl

FXFZAREA, i ] samplelist BEAST F S, 5% DNBC4tools multi, 15K scripts H3# R wdl.json,
Bl RS, [ S

/miniconda3/envs/DNBC4tools/bin/python creat_wdl_json.py —--infile samplelist —-outdir.

—outdir

3.2. WDL i%#&
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3.22 2. ZITHITRE

sh run.sh

e YT sh run.sh )5, &7E24H]H 3 N4 DNBelab C4 /34T H 5% cromwell-executions
ZHSE T R main Bk, FEEHFE main HE N E workflow id, kG217 run.sh &< 534
Jl—> workflow id. 454> workflow id "~ L5 4 DNIIBEBLHRXT B WA 55124 T A Jaz AT H A

* symbol RN IIRED PRIE A 58 U bR SO FRT A AT AR symbol H St AETE 120 PR 58 bR
SCHE, MRzt 2 Rk

01.

02

03

04

05.

05.

06.

07

oligoparse_sigh.txt, oligo S EHHREFRIEEIE.

.cDNAAnno_sigh.txt, cDNA CFEHGRFFETE . X AR BT beads [ 215 R4
.M280UMI_stat_sigh.txt, cell calling 3RHUA %L N beads. &I [7]—& i N beads.
.count_matrix_sigh.txt, 4N FEEREIE,

04.

saturation_sigh.txt, FESHT.
Cluster_sigh.txt, U854 4EIREIEHRE,
QC_sigh.txt, XI4UMI#EFTIdE.

splice_matrix_sigh.txt, exonic I RiAEM . RNA velocity 4T ik A .

.report_sigh.txt, HrghREER, AR T R4 .

20
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cHAPTER 4

25 R A

DNBelab C4 A M IAIAAT 58 i, $i 5 i it H SRESF AT -

* Ol.data $2HU barcode Fl UMI J¥41], X} FALE@R TS, 555 B R AT HOREAE Y bam SC
4, PEUITA beads 1Y )5 1R 15 5 FE raw_matrix.

* 02.count fffj ¢ ELIA %L beads £5H S04, A [F— AR M I 24 beads BYLHA SCUFRFIIE tag 75 m )
bam CM. AR RN FE R M R 1) 25 5 H 3% filter_matrix

* 03.analysis X2 i Zh i PR IEA T I, o DR ) 2 AR IR B E A T 20 MR 2R 270 M Al markeer
EEAR S

* 0d.report FHf S A AT WAL ) BT A5 1O 45 R S0
* output i th M TER I H 5%
* log 73Afr HAE, 207 6 B4 B AS R 32 LA B Z0 A -0 e Al RF ] o

4.1 1. BITHRIAEA

4.1.1 1.1 BB iELb 3R
1.1.1 kR

o ffi ] scStar [ cDNA & R IGEE R 5. cell barcode %5 N [1¥) reads; HEHY reads A7) cell barcode
FUMI [R5, 3 38t A LA R SISO IR 55 J03A S white list FX) B reads, FX0F 445 R 74011

21
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k1K) reads FEXT S B2 B2 . (i Anno MREEE RS BOSCEFTHERE , 4T UMIs IE, %
beads [ )i 4y reads £ H , UMIs 3 DA S LR H #E4748 1. i PISA count 2E i IT 45 beads 1) &1k HH [

o {ifi ] parseFq <& oligo 3% JF ta 5 L& . cell barcode 2 N (1) reads; $HEHY reads 1 cell barcode
JPH, g O R SIS I S U6 S white list FEX) B reads, X TIEZE RIS

1.1.2 i A\

1) scStar % cDNA SCPEEE AT TR ISR cell barcode H1 umi JFHIEE,, A M S5 S5 B H T
Fb X A2 i, bam LA

BWASHATE
S e il ik
String | BRIAMH: single Cell. %y BAM LI ta g B8 UR(UMI %31)) 1 CB(cell
outSAMattributes barcode []JF51)).
--outSAMtype String PRIME: BAM Unsorted. #ijH 4584820, B\ BAM A& HAHEF .
--genomeDir Direc- | Z# K [F4H scStar index H 3.
tory

--runThreadN Integer | FE/Fia47HHE SRR
Integer | ERIAfE: 10000000, 5 KA 2 195 42 S A= .

limitOutSJcollapsed
String | i HH&5R H %o
outFileNamePrefix
--stParaFile File scStar BT I e B S0 .
Path
Integer | ERIAfE: 350000000 . FFALARAH AL BT HI et XA (FT9).
limitIObufferSize

--outSAMmode String | BRIAfE: NoQC. #jti BAM S i U 2 ki .

Notice: —-outSAMtype EMTHFABERATHEF, B A 5241 %) multi mapping () reads 25354757 1F & 245 9§
g [E-— 2% reads [ L XTLEFSR N B . ——out SAMmode ANMUE A2 T %A bam 77% Y23 8]

2) Anno %t scStar A ([ Aligned.out.bam J8E, Xt umi FEFHATIEHEE SR 1 BREAEFC 21 1 .
BWASEAUNT:
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S | KB | iR
-1 File scStar 4= Y bam U AT .
Path
-A File | GTF #:R3Clt.
Path
L File scStar 4= [,/ cDNA_barcode_counts_raw.txt L& 4%
Path
-0 File CTRERE S
Path
-C Inte- | FEJFPisATI T HEREER
ger
-M String | BRIAME: chrM. ZEkifkyefa k4R,
-B File cDNA SCPEZER SO AR, A json AR SO, LS5 AIE . T RE B Au/r o B AL 4
Path EF1 cell barcode [ 44 Bif5 H.
Flag | BUATIIZSEL. FFEHEXT %] intronic [XEXAY reads 29 AT .
intron
Inte- | %05 0 M v1 UARRHRGZHE, B0 1A v2 AR R 4 .
anno ger

3) PISA count %31 BE /511 final.bam 44T FEBUIT A beads [ 320540 [

B ASHAT

S e ik

-@ Integer | fRHT bam SCERIHE Y FEAR AL .

-cb TAG BRAME: CB. % X cell barcode FF bam if' 3% FARZ 4 FK
TAG ERIME: GN. & HERARZAE DNBelab C4 H1oiEL[H 4 .

anno_tag

-umi TAG | BUAME: UB. & X UMIAR%:, #7[]—> anno_t ag A —MCRA M FARE, WA

TR

-outdir | Direc- | FEIRHFEHH H .
tor

-bam File i AR bam 3.
Path

Notice: PISA #f4-u] Z:#PISA Wiki

41. 1. BTEEIREA 23
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1.1.3 IR

¢DNA_barcode_counts_raw.txt cDNA %2k cell barcode X reads £¢ H S04, 55—F MHEEERY cell
barcode J341|, 5 % A 1% barcode [ reads %§.

Index_barcode_counts_raw.txt oligo 3 ZEf; ¥k cell barcode %5 reads ¢ H Scfd:, &5—F NREEEN cell
barcode 741, 58 %1 A4 1% barcode 1] reads % .

c¢DNA_sequencing_report.csv cDNA 3% JFi s )5 48 11 30k .
Index_sequencing_report.csv oligo 3 J% % 540 1T 304

Index_reads.fq.gz oligo 3 /3 158 5 52 Jil; cell barcode . droplet index A umi $2E ) fastq 4% =7 351 3¢
o

final.bam cDNA SCPEEE AR S 1 bam SC{F
alignment_report.csv FELX45 145 R .
anno_report.csv 3§ KIS REGE 1145 51 S0
beads_stat.txt beads i 11455,

Log.final.out STAR X455 LTG5 & -
Log.out STAR a7 HIMEE -

Log.progress.out STAR 47 JERE I 15 304«

raw_matrix fiT7f beads 1 FIREEFE S H %

WA R N AR :

1) sequencing_report.csv NI T:

Number of Fragments 154} reads 254,

Fragments pass QC ifi i Jii#% 1) reads 4 H .

Fragments Filtered on Low Qulity cell barcode & N B 2 T BHE S 4 19 reads 3 H .
Fragments with Failed Barcodes fit X} cell barcode [ 44 BAJ ) reads 5 H -

Fragments too short after Adapter Trimming 75| 77 AE3% 3 791 H-UIBR% S 79100 R I A6 ) reads
H.

Fragments with Exactly Matched Barcodes 524> VUi AN TLAR B 4] 551 cell barcode ) reads 2 H .
Fragments with Adapter 751 H 727423k 751 1 reads 0 H 5 EE .

Q30 bases in Cell Barcode cell barcode X IEif3EHHB{E > 30 HRIEN 405 cell barcode X Imims 3t A £ A
.

Q30 bases in Sample Barcode 17~ barcode X383 FE(H > 30 MIBREE 5 FEAS barcode X Igim it i
HaN.

24
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Q30 bases in UMI UMI X s 32 5 B > 30 AUBRAEE A0, UMI Ismst B 80 2 L
Q30 bases in Reads fisf 2 i S > 30 AYFREEAEL G B BB0H 20 L

alignment_report.csv NAEUT:

Raw reads bam SCEEH A L2 HEH (O TFEAR bam SCERRAFE R/, bam ST AORAL S A X
1 reads, frPA Raw reads #il Mapped reads {4 H 48R ) -

Mapped reads {2 [t X} F 1) reads 543 1

Plus strand X} 1225 BE P 2 1EHEHY reads $0H .

Minus strand FCXf [ 2% BL D 2 171 65119 reads $(H .

Mitochondria ratio [t |22 B 2 h Sk A gL (4 (R 1Y reads U] (BRIANZORLIA QL 1AL TR K cheM) .

Mapping quality corrected reads Xt 2| AN B 1) reads, Kb XT3 M g X300 2% H % & i primary
hit 76 MAPQ % AL 255, SEtH i & {11 reads 44 H .

anno_report.csv AT :

Reads Mapped to Genome (Map Quality >= 0) FtX} [2:2% B 201G reads Fefil (O TR bam 3L
FEAERIN, bam SCHEHORAL S HOG E reads,  FTRAIZEA 0.

Reads Mapped Confidently to Exonic Regions X} 4} g X1 reads ..
Reads Mapped Confidently to Intronic Regions X} I & T X I#i[) reads Ffl .

Reads Mapped to both Exonic and Intronic Regions [ii] [} F Xt A5 F AN & F11) reads Fufsl (€ v2
B TYEREZ R S, % E R 0.0%) .

Reads Mapped Antisense to Gene [t XT R [ reads W, HXT I sz SCEER LI
Reads Mapped to Intergenic Regions [, %] %L [F[f] X ¥ reads L.

Reads Mapped to Gene but Failed to Interpret Type HXif |5 [R{H# A 1R (5 B reads LB (FE v2
T HREZ R, Z%(EH N 0.0%) .

4.1.2 12 RFRREEITE

1.2.1 kA

ST raw matrix FERE, XG0 N A SEAY beads {i# il barcoderanks 1Y, emptydrops J5 VA HEST cell calling.
TT45 beads 2 [ AHALLEE , ARHH beads ] AH (LR T ] — 000 A ) beads 59, A7 e A28 180 bam 13540 i
ik EHE.

41. 1. BTEEIREA 25
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1.2.2 i A\

1) cell_calling.R %} i beads 51k &40 M 1155 X0 A R0 N beads Fl175 5+ beads.

MASHANT
S i) ik
--matrix Direc- Jirf beads Fik &R H %
tory
--outdir Direc- ik SR H .
tory

--method String PRINE : emptydrops. cell calling fii i /7%, & barcoderanks £ emptydrops.
- Integer BRIAE: 3000, HAEEIRHEL beads 4.

expectcells
—forcecells | Integer BRIAE: 0. #REL beads %,

--minumi Integer i il emptydrops J5 iR, E X beads /M umi 20 H , KT 1Z % H i) beads 11 3E
e

2) mergeBarcodes oligo %{#%7) cell barcode Fil droplet index Xif /i 11 counts % H .
HWASEWE

S | XA ik

-b File Path | AT beads [1 cell barcode 31|35, FT1d3E olligo [ cell barcode .

-f File Path | J&#5 958 5% cell barcode. droplet index F1 umi $EHLFY fastq 4% i) JF 51 30
-n String FEARZFR o

-0 Directory | sk 45 E H 5% .

3) sl.get.similarityOfBeads 1% beads Z [AJAHUE ([6]—% N7 beads B A B —EX1 oligo droplet index )

WASEANT
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S ER | ik
Sample name String | HAFEARLFR.
CB_UB_count.txt File cell barcode /I droplet inde x Xif I %11 counts %5 H 344«
Path
beads_barcodes.txt File cell calling 3 HUA A 20 N beads %13 .
Path
oligo_type8.txt File oligo droplet index [94% BA .
Path
Similarity.all.csv File i AT cell barcode . 8] F7AE BIARLREGE 45 5 S04
Path
Similarity.droplet.csv | File BRI L PE S ) cell barcode AU GE 45 5 S04 (MRIEA SR Y
Path beads 317 ) .
Simila File X} Similarity.droplet. csv FFFERIARFEI 4% H #4745 Fr (BE—FIR15E — 2111
rity.droplet.filtered.csv | Path cell barcode H A7),
-n Inte- FEFF24T I e R4
ger

4) combinedListOfBeads.py X AH b B #4712 € - A BURRT P Y) beads X VA5 B o

WASHIT:
S E: i ik
- File P25 i JE IS cell ba rcode FHALLEEGETHES R SO (AR LSS A 2L beads i
similarity_droplet | Path UE) o
--beads_list File cell calling FEL A 30 PN beads %135 .
Path
--combined_list File Wi N ) beads i A5 EA 2,
Path
--simi_threshold Float BRI : 0.2 O oo 8 A

5) tagAdd F40fE tag {5 BAFEA bam SCHFH

BWASHIT:

S i) ik

-bam File Path | #%j A final.bam {4,

-file File Path | %Lk N beads Xt v{5 B3,

-out File Path | i tHySin T 400 tag 15 551 bam {4,
-tag_check | TAG BRAE: CB:Z:, beads [1 cell barcode 15 E. .
-tag_add | TAG RN : DB:Z:. NN tag 15 E.

-n Integer | F&FFiafT AT H ) E AR 4.

41. 1. BTEEIREA
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1.2.3 i In

beads_barcodes.txt 75 % i N beads 1) cell barcode 15 2, 314,
beads_barcodes_hex.txt 5% i N beads [+ 7536 cell barcode {3 H, 3044
cutoff.csv % 18 umi ZE+HE)F 11 cell barcode 275 NG R N beads

beads_barcode_all.txt [iT 5 beads [ cell barcode {5 5.,

CB_UB_count.txt oligo 7] cell barcode I droplet index 204 count G313, SiiT4EEEE cell barcode ffiFk
F|1y droplet index J$:51 UMIs $(H . 4% 3275 droplet index UMI $it, 45— %12 droplet index J3:71 ,
55 =4 S22k cell barcode J¥4] .

Similarity.all.csv fir5 beads 2 [B]7E4E BIAR L GE T 45 5 S04
Similarity.droplet.csv #4513 3 J5 7% cell barcode AN EESE T 455 30 (A3 WR N beads 133E) .

Similarity.droplet.filtered.csv % Similarity.droplet.csv B /ZXE A Al & H 34758 (55—5F1%E — 21
cell barcode H #2571,

combined_list.txt 7F [7]— % % 1 {1 beads [1¥) cell barcode ZHA1H) . 55— LRk cell barcode, &5 %14
cell ID,

barcodeTranslate_hex.txt barcodeTranslate.txt H7 beads 1 cell barcode 41753 .

barcodeTranslate.txt 7F [7]— i 11 1% beads 1] cell barcode 2H &1 014, 2F—3 5%k beads barcode, 25 .
BK cell ID, (v2 fii4s 15 combined_list.txt fH[] )

cellNumber_merge.png 537~ cell 57 beads = 51145 F4TE 1K png #5=UE F-.
cellNumber_merge.pdf £~ cell 575 beads G511 45 R4 TE K pdf #=& A .

filter_matrix ZJii [l F& 15 AR H 5% .

cellCount_report.csv 40 ffi 551115 53044 .

anno_decon_sorted.bam )7 51 anno_decon.bam (&I GHI4EM tag 15 B AEA bam 3Cf4) S04
cell_count_detail.xIs &3/~ EL A . umi [I4H & )F reads %R .

saturation.xls [ fraction 11 BE43-H1 45 5 S

WO SRNARR

1) cellCount_report.csv N&EUT:

Fraction Reads in Cells v/ T /5 %0 i PN beads H X} 45 A reads F1TA HeXT F5E AN reads (1Y
HAE

Estimated Number of Cells 2% 7 ¥ 41 4= .
Total Reads Number of Cells [ir 45 b X 4l [ reads & .

Mean reads per cell 45/~ g tF S 211 reads (& .

28
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2.0

Mean UMI counts per cell &5 MZH [ A3 umi $3 .

Median UMI Counts per Cell Zii g - umi %0509 P 725
Total Genes Detected ¢ 11 A3 LX) b 113 R 45 .
Mean Genes per Cell 4521 il /P ~F-35 i) B $0E
Median Genes per Cell 4fi ity r 5 R 552 i H 7 55

4.1.3 1.3 FRIEFHk

1.3.1 e A

XA SR AR A T SR i U, RS AR . Pl SRS IX 23S (] 2 AR AR A L i A P 25240 MR Ao
TR, X A (AT

1.3.2 i \IH

1) QC_analysis.R X 4fi il 1540 F HEAT 1L 9 o

WASHAT:

5 E:id] g

%

-1 Direc- G R R R SR E S
tory

-D | Integer | ERIAfH: 20. Dou bletFinder Tl XX ALY PCs S50 w25 1 3= i/ Bl

-P Float ERINAE: 0.05, FIMAUL LG

-M | String ERINME : auto, ZORIARELH 1, auto FrRiEFEEE 2 HIZE A mt 3¢ MT [ FEAEN
Integer | BERIAME: 15. Iy gepr i kL Ebfl .

MP

-F Integer | ERIAE: 200. FUHSAREEEE W5/ME.

-B String FEARZFR o

-O | Director | % 0642

2) Cluster_analysis.R [ 4k 551X 73 A [ 240 MRS (A DA K i AR08 ) 4% 4 R R s R 1A
B ASEANTR:

4.1. 1. iBTHRIA
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& E: il itk
%
-1 Direc- QC 4rHr4 L H 5%
tory
D Integer | BRIAME: 20. JJ7T° PCA P4k fo 1 e SR 20 AT i) S 2 32 o i e
_PC | Float BRIME: 50, FIT PCA BR4ERY 321 AR .
T [Roa | BOAME: 05 AEFAAR. HBRHE TR AARE AR, RO A5
RES HZ T
-O | Direc- | ¥l SCFRgAES
tor
-SP | String W AFREARY R FR. R Homo_sapiens,Mus _musculus,Human,Mouse A DATEF T4l fg 5 {4
1.3.2 #itH 0

1) bl B SCPROL T 0 SRR QC HSRIN
» raw_QCplot.png Fir A 2L 1 5 [H . UMIs %5t H AZRLIA Bl N2 Z 1] o AR AR B R (AL LR B0A

LRI LB MEZ .

+ filter_QCplot.png 1 JE /54N MLAYILP] . UMIs £ H LRI L B/ N Z o SRR R B LE (AR BE A

B ORI LB/ NS 5]

* doublets_info.txt XIS T ZE R . SB—FNAMLFR, wia—F N NERLEE NI

QCobject.RDS rds #%xXiY S TA7fil QC IS5 T IS Sl 4E 3R I

2) PSR I SOOI T4 ) H 5 R B Clustering H SN

* clustering_plot.png Ziil RAEL5 R UMAP JR K )7

cluster.csv iC AR meta UGk SO (LFEREIR . umap ALAR . umi $riE . BB AN 1
YRR,

* cluster_cell.stat 2 ffl SR 25 0 K A A B H et

marker.csv T A5 marker J£ [F ) E 48 SCUFEE—F MR 44, 88 3 hEEA . 28 =2 KBS p_value, 25
MUk p_value, 2F L5 A% L R FEZBEIR 5 HAREIAR 2 [B] ) 22 6580, 26751 pet.] SHHE 241 cluster
21 L ARSI B 2 B R R I A L 9, 25-E 90 pet.2 e HE cluster 4 Y oS 31 122 B PR 235 1) 20 i EL
(iR

cell_report.csv [l TR 4E R R MM EE T

* cluster_annotation.png ZH i1 5225 H 851 UMAP ERE H .
* clustering_annotation_object.RDS rds #% (1) SCE ] T AR 4E R TR 45 R H T e 2e 2 iz W 4

R

30
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4.1.4 1.4 /EER

1.4.1 DhEEdEiR

XFH ZA BRI AT AR A TR PR Ay, A A hemd A% SR S M i

1.4.2 5itH 10

4.2

seRNA_report.html [ 71 23 A 4R 425
anno_decon_sorted.bam #5517 anno_decon.bam {4, W T JELE0HT.
anno_decon_sorted.bam.bai Hf/F 511 anno_decon.bam {41 bai 314,

attachment H 5% PN I540 I B 45 3R QC MR 4EZR 5045 % Clustering., H1R43#1404 intronic reads,
H SN 2340 exonic X reads i35 FF splice_matrix DA K T RNA velocity 4347 3R 1A F 4 FF:
RNAvelocity_matrix.,

filter_feature.hSad h5ad A& =14 2 it 350 850 [
filter_matrix 401 FE IR EEE P
metrics_summary.xls 33 SIS R 51 .

raw_matrix [T 75 beads [1 325 B4 1 .

2. ERBEHRA

W 51445 SUMMARY 1 ANALYSIS 2H %, 7] fiih byt

SUMMARY 1{33% Sample information. Beads to cells, Summary. Sequencing f/l Mapping & Annotation 7.

e

4.2.1 2.1 Sample information

Estimated number of cell 4 ffi%{ H .
Median UMI counts per cell 41l UMIs H1{7 %%,
Median genes per cell 2 Jif 3 K] H 5750

Mean reads per cell 4 fifl 3/} reads %%,
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4.2.2 2.2 Beads to cells

Beads to cells

Reads per Barcode

Total cell number 8270

= TRUE
NOISE
1ok Num
6000 1 6699
2 1345

3 203
421

CellCount

Barcode in Rank-descending Order 2 3
Number of beads per droplet

JEEIRER T beads 1) UMIs £ H 730, F-HE HH 770 20 M 09800 PN A REBR TR W (. DXI) . i UMIs Al
RS A DI (PR (e X ) o 9 ik (LT 250 mE ek, K 6 DO (K)o o 1 1) — 4R )
A [H] mRNA 2374 [ I REER AT D PP S AN BEALAY UML FP31), 5 i e fe s e Ae i g T B2
BT RETACE H5 SEERSE P ) mRNA SR AR R, B PAZS 0 AR ER B Sl R B PR 58 P i) mRNA,

AERR T 8RR P S B R ST

4.2.3 2.3 Summary

Sample name ¥£74S % FR

Species FEASY FP A4 FR .

Estimated number of cell % 2|4 %k H .

Mean reads per cell 21 fffi~F-¥ reads £ H .

Mean UMI count per cell 4 fifi~F-2 UMI % H .

Median UMI counts per cell 1 s UMI {3/ 4§ .

Total genes detected £ il 5] /1% i L R Fh 252500 H -

Mean genes per cell 4 ffl -3 & FHECH .

Median genes per cell 2 [l 3£ K] i (v 55

Fraction Reads in cells [t X} 2|4 554 4 reads {57 TG %56 1N beads [ HL Al
Sequencing saturation Jl| 71 A1 .

Number of cells used for clustering [Fi 45 J5 F T- 3250 Wi 4 a5 H .

32

Chapter 4. %5258



dnbc4tools, X{ThRZA 2.0

Summary

Sample name demo
Species Human 5000
Estimated number of cells 7.564

4000 10000 10
Mean reads per cell 46,507
Mean UMI count per cell 3,557 3000
Median UMI counts per cell 3.047

2000 5000 5
Total genes detected 33,151
Mean genes per cell 1420 1000
Median genes per cell 1,317

0 ] 0

Fraction Reads in cells 75.8% nFeature_RNA nCount_RNA percent.mt
Sequencing saturation 91.18%
Number of cells used for clustering 6,802

4.2.4 2.4 Sequencing

o Number of reads FHZ(JE reads 2%k,

* Reads pass QC il i JFi 511 reads (H .

 Reads with exactly matched barcodes 524> VUH¢ FANGE T4 H 2 451 cell barcode 1) reads ${ H -
» Reads with failed barcodes Fii %} cell barcode [944 B2 K[ reads 4 H -

« Reads filtered on low quality cell barcode 27 N B AN ¥ 2 J5i (B 4514 1 9% 2 717 reads £ H .

* Q30 bases in Cell Barcode cell barcode X3Eiffkt Fi2EH > 30 HBRE %5 cell barcode X h it 2 50H
it

* Q30 bases in UMI UMI il i 58 > 30 (B840 UMI DAL S A0 43 H .
* Q30 bases in reads 751§l J: i HH > 30 AYBRELEL S SRR B A 7 HE

42. 2. SR R&iREAE 33
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Sequencing
mRNA Droplet index

Number of reads 605,713,832 Number of Reads 227,294,205
Reads pass QC 92.64% Reads pass QC 96.75%
Reads with exactly matched barcodes 80.53% Reads with exactly matched barcodes 91.25%
Reads with failed barcodes 6.7% Reads with failed barcodes 2.84%
Reads filtered on low quality 0.66% Reads filtered on low quality 0.41%
Q30 bases in cell barcode 91.25% 030 bases in cell barcode 95.88%
030 bases in UMI 90.37% 030 bases in reads 97.25%
030 bases in reads 92.65%

4.2.5 2.5 Mapping & Annotation

Mapping & Annotation

Reads pass QC 561,134,393 Reads mapped to genome (Map Quality = 0) 95.73%
Mapped reads 537.174.377 Reads mapped to exonic regions 65.4%
Plus strand 51.12% Reads mapped to intronic regions 12.8%
Minus strand 48.88% Reads mapped antisense to gene 10.6%
Mitochondria ratio 3.33% Reads mapped to intergenic regions 21.8%
Mapping quality corrected reads 4.45% Include introns True

* Reads pass QC i i Ji#% 1Y reads £(H .

* Mapped reads [t X} 27 B K217 reads 0 H .

* Plus strand FLXf B2 B AL IE 44 reads 0H

* Minus strand H_E2:2% 5N 451551 reads £0H

* Mitochondria ratio LUl 127 5k R 2 v o (R s (0 (R 1Y reads L] (BRIAZALIA L A X TR chiM)

« Mapping quality corrected reads L%} % &AM E 1Y reads, K HeX 3 40 8 R Ik 9 4% H 1% & 5 primary
hit F-K MAPQ A% AL 255, Siitii# TR (EAY reads (H .

+ Reads Mapped to Genome (Map Quality >= 0) [V %} |23 J 4117 reads HLfl .

« Reads mapped to exonic regions VXt | 4h g T X6 reads H.f .
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+ Reads mapped to intronic regions %} [ N & 1 XI5 reads H. 6.

* Reads mapped antisense to gene L% 5L [FI Y reads W, Fuxt b2 CEER EL .

+ Reads mapped to intergenic regions %} I 3L K [a] [X [1¥ reads [Lf3.

« Include introns 4} 275 6 & LR 5 4y 85 T BRI reads Jii T2k B4
ANALYSIS fuf5 Cluster. Marker. Cell Annotation il Saturation,

4.2.6 2.6 Cluster

Cluster

nUMI

MAP_2
UMAP 2

N

n
;
(A X XN NN N N N B
i

o i

UMAP_1 UMAP_1

* /il UMAP [ R il i lovain SR NI HEATIRIE, RONIR— A4 R A ML R 2k
AR, IR A R AIEZE R T AE 6.

* fiii UMAP 7Rt g s A o UML B0 Al AT UMAP SR b BRAS 2 AR ER, 43400
RE—DUNHE, FH4E I UMLECRF T DAE 6.

4.2.7 2.7 Marker

R TR R AR I o RN AR S R 2 (AT 22 5 A A P-val {H e ik
ZRNGIT REEN R, Pval (), SPHSHIUAREME . p_val_adj 23T bonferroni FIE, /%
SR A E N TS p e avg log2FC 24— MR AR R 20k 5 HAbAN A -39 2k EEBIAYRTRL
{H. pet.1 £ cluster 2 S AFoa: I 51 i [N 2R RO A HE LB pet.2 2AEHE cluster MG I B 1% B N ik
2T S EL 31
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Marker
Show entries Search:
gene p-val_adj p-val avg_log2FC pet.l pet.2
.
AAKL 2.70801637601182e-16 8.16873209258188e-21 -1.11206601401735 0.079 0.307
AAK12 7.26720579408643e-11 2.19618581463197e-15 1.02967861772067 0.429 0.288
AAMP 1 0.00275144184743092 0.66656859660234 0.25 0.083
ABCA1 4 6.03389579419634e-156 1.82012482102994e-160 1.32431039667617 0.233 0.014
ABCA2 8 0.00678592267061935 2.0469737475651e-07 0.954749318466195 0.333 0.069
ABCB4 5 3.9909266702198e-104 1.20386313240017¢-108 0.631660734099145 0,132 0.005
ABCC1 4 1 0.00250405124353833 0.272397665072224 0.136 0.096
ABCC1. [ 9.80073487051254e-07 2.95639132498342e-11 0.869563290056188 0.197 0.093 .
4 L3
Showing 1to 010 of 12,529 entries Previous m 2 3 & 5 1253 Next

4.2.8 2.8 Cell Annotation

Cell Annotation

Predicted cell type: cell number
Tcells1 Plasenta_WentoTorme.: 2087

T.cells2 Placanta_VentoTormo.: 3104

Blood.NK.CD16. Placenta_VentoTormo.: 671

MO Placenta_VentoTorma.: 447

UMAP_2

B cell Centrocyte._IBLCE high. Fetal Pancreas1.: 265

DC1 Placenta_VentoTormo.: 24

Erythroid_cell.Fetal. Pancreast.: 14

UMAP_1

HT R 4 scHCL GEREY A N) F1 seMCA GERYI AR/ B9 B i Rgs R . HA 454 Human F1
Mouse £ 155z 3B 45 R, HAY R IR 45 o There is no such species reference for annnotation. .
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4.2.9 2.9 Saturation

Saturation

Sequencing Saturation
Median Genes per Cell

20k 30k 40k 0 10k 20k 30k

Mean Reads per Cell Mean Reads per Cell

o Jeiy RV R T AN ] B SRASE I P R B A 0 P A AT LR o 0P S A B 520 P T4 B2 AN S AR 2= MY
S, T mRNA R AR E NPy, EHG 1.0(100%). 2R S 3 -F- MR AS Ui B Ny a8 51 1
I, PR RS i e, A 2 A A A A R AR A AL o

o AR IE R T AN HU R A e R B A A A A A B D P 2. A Sl RS B e
Sray:2 s I S SEises 81 iU = Qs g 11 O ol 1SR NGSE QLR S Sl N S
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T o) &

ik

51 1. FRAMFRBEXAFINERESHERMLESHER, G0
E&HD 5347 ?

FATKE T 2NSHCREEECCERI S5, f0FE--chemistry, --darkreaction F/l--customize ,

TR BOAS B, B2 B3RO & 34T T8 SO DA SR A RRCAS 24 SR FRATTH AT PASE 1 --chemistry |
--darkreaction 3¢ i X 'E . H Hi--chemistry f3f scRNAVIHT £ scRNAv2HT, --darkreaction 7] DA% 5%} cDNA [
R1 #il oligo 1) RIR2 4TI E . H 4l cDNA 1) R1 & &% KM, oligo 1) R1 B G R LY., R2 ANEERERE,
2 FATTAT DA i --darkreaction R1,R1, 41%--chemistry. --darkreaction {4k JGVE K EE B FEZE M, FoATmT DAfE
JI--customize e H & L ICELEH .

SCRNAVIHT R i 3C FELE#)

* cDNA:
10bp 10bp 100p Read2 100bp «————— Obp
—
— I
Read1 41bp
— [E7E/F5)] mm—Cell Barcode Mum.UM| mmmm Poly(dT) nsert e Sample Barcode
* oligo:
Read?2 42bp
10bp 10bp e
E——— — . O ——
—e—————— — . s

Read1 26bp 10bp 6bp 10bp 6bp 106
RSk R FS) M Cell Barcode mmmsmUNI MESEN Droplet Index M Sample Barcode ( ScRINA Barcode)

A3Hr ST json ST R 5 cell barcode, umi. read %5551 (5 ..
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json SCAFREAANE :

"cell barcode tag":"CB",
"cell barcode": [
{
"location":"R1:1-10",
"distance":"1",
"white list":[
"TAACAGCCAA",
"CTAAGAGTCC",

"GTCTTCGGCT"

"location":"R1:11-20"
"distance":"1",
"white list":[

"TAACAGCCAA",
"CTAAGAGTCC",

"GTCTTCGGCT"

by

1,

"UMI tag":"UR",

"UMI":{
"location":"R1:21-30",
by

"read 1":{
"location":"R2:1-100",
}

json ({4 key Xf VY tag 15 5.

40
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key

comment

cell barcode tag

SAM tag for cell barcode, after corrected. "CB” is suggested.

cell barcode

JSON array for cell barcode segments

cell barcode raw tag

SAM tag for raw cell barcode; "CR” is suggested.

cell barcode raw qual tag

SAM tag for cell barcode sequence quality; "CY” is suggested.

distance minimal Hamming distance
white list white list for cell barcodes
location location of sequence in read 1 or 2

sample barcode tag

SAM tag for sample barcode

sample barcode

SAM tag for sample barcode sequence quality

UMI tag SAM tag for UMI; "UR?” is suggested for raw UMI; "UB” is suggested for corrected UMI
UMI qual tag SAM tag for UMI sequence quality

UMI location value for the UMI

read 1 read 1 location

read 2 read 2 location

cDNA [¥J R1 I oligo [ RIR2 FRFEAT T 1 S b i o7 #4758,

cDNA

cell barcode:R1:1-10,

umi:R1:21-30
read 1:R2:1-100

oligo

cell barcode:R1:1-10,

read 1:R2:1-30

R1:11-20

R1:11-20

cDNA [f] R1 71l oligo [ R1 #RIEAT 1 I SR oligo 1Y) R2 BeAT DEA TR S i (07 .7 5,

cDNA

cell barcode:R1:1-10,

umi:R1:21-30
read 1:R2:1-100

oligo

cell barcode:R1:1-10,

R1:11-20

R1:11-20

read 1:R2:1-10,R2:17-26,R2:33-42

A Fr S n] 5 52 S json SCPF, ARYEAL E A FIHS location.

5.1. 1. FENFREBEAFXFINE R ESRRBMIESIER, REMEAEE 54 ? M
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5.2 2.cell_calling MiZikFEWPNS ?

BRIAF cell calling J5¥2::2 emptydrops.

e emptydrops:

Fe 5 ARG beads SR R umi BEVA IR N 4> beads, W5 M4~ Barcode % 1) UMI %t
ATHEE, 7F UMI ¥ w01 N /> cell barcode H1, B4 99 43/ Barcode X[ UMI % H DA 10, 1EH
cut-off . A cell barcode Hxf [V UMI £ H i 1% cut-off RINAHML, AN H ), RIEHA
emptydrops %[f umi ] beads 575 & beads #EfTIX 2 (MAET RS WS, 47 Dirichlet-multinomial
PARUREH 555> beads X LY ) UMI count #4722 5w F MRS, 25 573 5235 RIS 000 ) beads 15 1

¥ beads) .

¢ barcoderanks:

Ff cell barcode % # UMI £ H M S BIMRHRS, FahA L, 2 d 3o (b ny SO ) UMI £5 H B
cut-off i cell barcode X i ) UMI 4§ H 5 Ti% cut-off A %K% N beads, 750 A7y 5= beads.

TR XTARE A A i 25 SRS, W B3 cell calling ¥ BT 145 534 8 forcecells A i {5 A umi %50 HE
J¥HI N /> beads HT-44T,

5.3 3. HELSHRHE, EFM?

DNBelab C4 47 A S 5kt O 52 i 25 B8 . Bl 02.count A1 &3 % beads A HHiR Y, IR TEFEE Hi4>
#r 01.data 2 3EH 1, DNBC4tools HETLAEE M IS4 ——process count, analysis, report HJ
PABKIL data (970 Ar 20 BRI AT AP IR . 0 T AN TR LB e AT I, SR R Y e b S T
BB, RIGEFEI T HEE T R AP IR

1 DNBC4tools data,count,analysis,report /4 S8 S 807 FFE 7 run %A o GE G 00T X 2250060 FH BRIAE 2
BPEIAT. U050 S S HOK S 2, AT data,countanalysisreport BEHGIERT 47, FEEA run -process 2t
FHFZEMER . B, ] run (5202 R ARG S, P HER RN EE . mI{31) DNBC4tools
analysis —resolution V¥ HERY PR, H715¢ BUE7E 8 H] DNBC4tools run —process report 5¢ i J5 2L report 43
Hre
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LICENSE

MIT License
Copyright (c) 2021 MGI Tech bioinformatics R&D

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation
files (the "Software”), to deal in the Software without restriction, including without limitation the rights to use, copy,
modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the

Software is furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ~AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PAR-
TICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFT-
WARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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