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CHAPTER 1

W1

o

1. 2R
o 32G WAFECE R (RS 5 E A KM E)
e Linux

o conda PGS
2. i conda %%
o QMG

conda create -n scope

o WIEEREE

conda activate scope

o 2% scopetools

conda install -c singleronbio scope-tools

- L

scope -h

Usage: scope [OPTIONS] COMMAND1 [ARGS]...

[COMMAND2 [ARGS]...]...

(T igkzE)
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Single Cell Omics Preparation Entity Tools

Options:
--version Show the version and exit.

-h, —-help Show this message and exit.

Commands :
STAR STAR short help
barcode extract barcode and umi short help
cluster cluster short help
count count short help
cutadapt cutadapt short help

featureCounts featureCounts short help

run run short help

3. ERS IREL A

e Homo sapiens

wget ftp://ftp.ensembl.org/pub/release-99/fasta/homo_sapiens/dna/Homo_
—sapiens.GRCh38.dna.primary_assembly.fa.gz

wget ftp://ftp.ensembl.org/pub/release-99/gtf/homo_sapiens/Homo_sapiens.
.GRCh38.99.gtf.gz

mkdir -p references/Homo_sapiens/Ensembl/GRCh38

gzip -c -d Homo_sapiens.GRCh38.dna.primary_assembly.fa.gz > references/
—Homo_sapiens/Ensembl/GRCh38/Homo_sapiens.GRCh38.fa

gzip -c¢ -d Homo_sapiens.GRCh38.99.gtf.gz > references/Homo_sapiens/
—Ensembl/GRCh38/Homo_sapiens.GRCh38.99.gtf

conda activate scope

gtfToGenePred -genePredExt -geneNameAsName2 references/Homo_sapiens/
—Ensembl/GRCh38/Homo_sapiens.GRCh38.99.gtf /dev/stdout | \

awk '{print $12"\t"$1"\t"$2"\t"$3"\t"$4"\t"$5"\t"$6"\t"$7"\t"$8"\t"$9
—"\t"$10}' > references/Homo_sapiens/Ensembl/GRCh38/Homo_sapiens.GRCh38.
—99.refFlat

STAR \

—--runMode genomeGenerate \

(T igkzE)
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—-runThreadN 6 \

--genomeDir references/Homo_sapiens/Ensembl/GRCh38 \

--genomeFastaFiles references/Homo_sapiens/Ensembl/GRCh38/Homo_
—»sapiens.GRCh38.fa \

--sjdbGTFfile references/Homo_sapiens/Ensembl/GRCh38/Homo_sapiens.
~.GRCh38.99.gtf \

--sjdbOverhang 100

e Mus musculus

wget ftp://ftp.ensembl.org/pub/release-99/fasta/mus_musculus/dna/Mus_
—musculus.GRCm38.dna.primary_assembly.fa.gz

wget ftp://ftp.ensembl.org/pub/release-99/gtf/mus_musculus/Mus_musculus.
—GRCm38.99.gtf.gz

mkdir -p references/Mus_musculus/Ensembl/GRCm38

gzip -c¢ -d Mus_musculus.GRCm38.dna.primary_assembly.fa.gz > references/
—Mus_musculus/Ensembl/GRCm38/Mus_musculus.GRCm38.fa

gzip -c¢ -d Mus_musculus.GRCm38.99.gtf.gz > references/Mus_musculus/
—Ensembl/GRCm38/Mus_musculus.GRCm38.99.gtf

conda activate scope

gtfToGenePred -genePredExt -geneNameAsName2 references/Mus_musculus/
—Ensembl/GRCm38/Mus_musculus.GRCm38.99.gtf /dev/stdout | \

awk '{print $12"\t"$1"\t"$2"\t"$3"\t"$4"\t"$5"\t"$6"\t"$7"\t"$8"\t"$9
—"\t"$10}' > references/Mus_musculus/Ensembl/GRCm38/Mus_musculus.GRCm38.
—99.refFlat

STAR \

--runMode genomeGenerate \

—-runThreadN 6 \

--genomeDir references/Mus_musculus/Ensembl/GRCm38 \

--genomeFastaFiles references/Mus_musculus/Ensembl/GRCm38/Mus_
—musculus.GRCm38.fa \

--sjdbGTFfile references/Mus_musculus/Ensembl/GRCm38/Mus_musculus.
~.GRCm38.99.gtf \

--sjdbOverhang 100
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CHAPTER 2

f&£ A

1. RBEHE
NFIIFEARE RS T Open Science Framework.

HHE 4 b SCOPEv2 #EA%{E, SCOPEv] #EAKE, HAKMFEA TENX(10X),
dropseq, indrop, BD Rhapsody £ illi_1%.

2. PR

scope run \

--£q1 ./rawdata/R2005073_L1_1.fq.gz \

--£q2 ./rawdata/R2005073_L1_2.fq.gz \

—--outdir ./ \

--bctype SCOPEv2 \

—--annot ./references/Homo_sapiens/Ensembl/GRCh38/Homo_sapiens.GRCh38.99.
gt \

--refFlat ./references/Homo_sapiens/Ensembl/GRCh38/Homo_sapiens.GRCh38.
—99.refFlat \

--genomeDir ./references/Homo_sapiens/Ensembl/GRCh38

--sample samplename

o SEBLV]
— —fql: readl fastq {442

— —fq2: read?2 fastq SRR



https://osf.io/sb68z/?view_only=e63b4d53cb9447a7bd6df360eee34934
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—outdir: fi AR
~betype: Til'E LA
—annot: R HFRESCIE, gtf #%a
—refFlat: refFlat SCIF#4%
~genomeDir: 2% B H 41 K1z, t& STAR Frdtgy|
— —sample: FEAZFK
o PR
o i SCpE
3. S

SCOPE-tools f1 % 7 T2, 7 %2 sample, barcode, cutadapt, STAR, featureCounts,

count, cluster # run.

scope -h

Usage: scope [OPTIONS] COMMAND1 [ARGS]... [COMMAND2 [ARGS]...]...
Single Cell Omics Preparation Entity Tools

Options:

--version Show the version and exit.

-h, -—-help Show this message and exit.

Commands :

STAR STAR short help
barcode extract barcode and umi short help
cluster cluster short help
count count short help
cutadapt cutadapt short help
featureCounts featureCounts short help
run run short help
sample sample short help
e sample

BEARE P RREAEE.

— il
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scope sample \
-—transcriptome Homo_sapiens \
--sample samplename \

--outdir ./

- BRG]
* —outdir: fij it 12
* —version: H{FHRA
* —description: FEIR{EE
* —sample: FEAZFR
* —transcriptome: FE5EZH 44 R
e barcode

HT readl JFHIFEE (barcode J¥4l, linker J¥31, Fig(HAM polyT KJ&) ik,
FEBFHFIE barcode, $47 1E J5 ) barcode FFELAK) UML FEHEINE] read2 Ay
ID A,

L DERL:
- 333E polyT BEHH <10 1y reads
2. 33k barcode I UMI BRELFREMT 14 144 >2
3. i B Sk T AR — B A OB A >1
4. 39k =B barcode HPASHELHRESA >1
barcode 1 HLII:
P54 IHBILE whitelist W) barcode, B 1FE &5 whitelist 1 IWIEE % 1 [ barcode.

[

— nhi

scope barcode \
--fql ./rawdata/R2005073_L1_1.fq.gz \
--fq2 ./rawdata/R2005073_L1_2.fq.gz \
--sample samplename \
--outdir ./ \
--bctype SCOPEv2

— B
* —fql: readl fastq CAERAR

* —fq2: read?2 fastq SRR



https://en.wikipedia.org/wiki/Hamming_distance
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e cutadapt

* —sample: FEASZFR
* _outdir: #yH KR
* —betype: FilE LAY

—pattern: HE XWEELEH, F8E C, L, U, T 4351378 cell barcode.
linker. UMI. T Bk, B3 miidi K if. C8L16CSL16CSLIUSTIS HJ

E NV K

CCCCCCCCLLLLLLLLLLLLLLLLCCCCCCCCLLLLLLLLLLLLLLLLCCCCCCCCLUUUU

ME—NIREFLE, N C AL BERILM N cell barcode, 2 U (i B
BREEHIHL UML 5 BOly L HOBED linkerl, 55— Bk L 6B

4 linker2, K& T & polyT.

* —whitelist H & XK cell barcode 44 B4

* linker: H & X[ linker 44 B30

* —lowQual: 5E ORI BRELAY T, BRIA: 14
* —lowNum: FRVFRRBTETREL R EL, BRIA: 2

P cutadapt %} read2 PEf7IRfs.

— trim $:3k 775
— trim P ST AR R

— hi

scope cutadapt \
--fq ./samplename/01.barcode/samplename_2.fq.gz \
--sample samplename \
--outdir ./ \
—--adapter p5=AGATCGGAAGAGCACACGTCTGAACTCCAGTCAC,,
—polyT=A{18} \

--overlap 5

— S8

* —fq: barcode ZbH 1Y read2 fastq SO
* —sample: FEASZFR
* —outdir: #yH e

*

p5=AGATCGGAAGAGCACACGTCTGAACTCCAGTCAC
polyT=A{18}

10
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—adapter: Bk y A, 2w, 2R A
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* —overlap: AR E 423k i ST, BUA: 5
* —minimum-length: FFRERIEFIIHCE, BRA: 20

* —nextseq-trim: trim {F P EEME (2 G, £FX0aR5],
NextSeq), BRiA: 20

* —thread: ZFE%L, BLIA: 2
« STAR
PWH STAR f read2 e 2| K 4 L.
— i

scope STAR \
--fq ./samplename/02.cutadapt/samplename_2.fq.gz \
--sample samplename \
--outdir ./ \
--refFlat ./references/Homo_sapiens/Ensembl/GRCh38/
—Homo_sapiens.GRCh38.99.refFlat \

—--genomeDir ./references/Homo_sapiens/Ensembl/GRCh38

— SEBW]

* —fq: cutadapt AbHJEH read2 fastq SC4
—sample: FEARZ TR
—readFilesCommand: STAR 32U A SCHERI 4, BRIA: zcat
~genomeDir: ZFHFNHMAR, (75 STAR FrdzRy|
—runThreadN: £eF2%5, ERil: 2
—outdir: A2
* —refFlat: refFlat U542

*

*

*

*

*

o featureCounts
PWH featureCounts Y@ B FH 4 _EH) reads, #F—2@& (LE|HH L.
— 2l

scope featureCounts \

--bam ./samplename/03.STAR/samplename_Aligned.
—sortedByCoord.out.bam \

—--annot ./references/Homo_sapiens/Ensembl/GRCh38/
—Homo_sapiens.GRCh38.99.gtf \

--sample samplename \

--outdir ./

11


https://sequencing.qcfail.com/articles/illumina-2-colour-chemistry-can-overcall-high-confidence-g-bases/
https://github.com/alexdobin/STAR
http://bioinf.wehi.edu.au/featureCounts/
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— BEUW
* —bam: STAR HXHFHEF ) bam S
* —sample: FEAHFK
* —annot: F:FATERECHE, gtf #
* —nthreads: AL, BRIA: 2
* format: i ASCIFIREE, BRIA: BAM
* —outdir: % AR
e count

X[l — barcode P EHCXFEN [ —HLPI g UMI FRal #EATALIE, Z 53T UMI i
X AR H PR (cell-calling); it B M B PN 2R A0 .

UMI %5 1E BL:
L. X}[H]— barcode Hr, HXF#|[A]— gene id "FAY umi [AJ#FTAIE
2. #7/AFAE mismatch S 1 9 UMI, NIHC JEG UMI 4 UM,
3. Z174E mismatch 24 1 iy UMI, Bt readcount %k ki 2 UMI;
4. 4% readcount HHIE], WL Y5 FFHBT I K iR 4 UML,

2 H DA BLI:
1. PA UMI count [# 5%} barcode HEf
2. PUETIAIELH *0.01 ARkl i
3. URHEAIE R UMI count™0.1 S fE, T BUEIA & 2

— il

scope count \

--bam ./samplename/04.featureCounts/samplename_name_
—sorted.bam \

--cells 3000 \

--sample samplename \

--outdir ./

— BN
* —bam: featureCounts #jH A bam {4
* —sample: FEAZFK
* —cells: FUALAHIEL #AIL: 3000

* —outdir: #HIE

12 Chapter 2. {#FH
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e cluster

PR scanpy XFFIRMFEIAT AT, 15240 QC TRl MR

- b
scope cluster \
--matrix ./samplename/05.count/samplename_matrix.mtx,
<\
--barcodes ./samplename/05.count/samplename_barcodes.
—tsv
--genes ./samplename/05.count/samplename_genes.tsv \
—--outdir ./
--sample samplename
- SR

* —outdir: A

* —sample: FEARZTR

~natrix: YL R F A M AR M R AR
~barcodes: FIkHbH AL AR

*

*

—genes:
e Iun
P (] SCOPE-tools B4 T, X &R T/ M.
— i

scope run \

--fq1 ./rawdata/R2005073_L1_1.fq.gz \

--fq2 ./rawdata/R2005073_L1_2.fq.gz \

--outdir ./ \

--bctype SCOPEv2 \

—--annot ./references/Homo_sapiens/Ensembl/GRCh38/
—Homo_sapiens.GRCh38.99.gtf \

--refFlat ./references/Homo_sapiens/Ensembl/GRCh38/
—Homo_sapiens.GRCh38.99.refFlat \

—--genomeDir ./references/Homo_sapiens/Ensembl/GRCh38

--sample samplename

— B8R
* fql: readl fastq CEE1E

13
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 fq2: read? fastq AR

—outdir: #ith R

~betype: FUE ALK

* —annot: FEPIZHARECMT, gtf A%50

—refFlat: refFlat SCHEE1R

* —genomeDir: 2% B A HAE, 17 STAR g%
—sample: FEARZFR

*

*

*

*

14 Chapter 2. {#FH
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