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Construction of ahuman cell landscape at single-cell

level

Adult adipose
Adult adrenal gland
® Adult artery
® Adult ascending colon
® Adult bladder
® Adult bone marrow
® Adult cerebellum
Adult cervix
® Adult duodenum
@ Adult epityphlon
Adult oesophagus
® Adult fallopian tube
® Adult gall bladder
» Adult heart
® Adult ileum
® Adult jejunum
©® Adult kidney
Adult liver
® Adult lung
® Adult muscle
® Adult omentum
® Adult pancreas
® Adult peripheral blood
® Adult pleura
® Adult prostate
® Adult rectum
©® Adult sigmoid colon
Adult spleen
Adult stomach
® Adult temporal lobe

® Adult thyroid gland
Adult trachea
@ Adult transverse colon
® Adult ureter
Adult uterus
® Chorionic villus
® Cord blood
® Cord blood CD34P
@®Fetal adrenal gland
@ Fetal brain
Fetal calvaria
Fetal eyes
® Fetal female gonad
®Fetal heart
Fetal intestine
Fetal kidney
@®Fetal liver
®Fetal lung
@®Fetal male gonad
@ Fetal muscle
Fetal pancreas
®Fetal rib
@ Fetal skin
® Fetal spinal cord
@ Fetal stomach
®Fetal thymus
Human ES cells
@ Neonatal adrenal gland
@®Placenta
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Steinheuer et al., bioRxiv, 2021
https://mp.weixin.qq.com/s/5laEGHM2iIWSLRuOiaBbr7Q
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Methods Transcript uUmi Strand References
coverage possibility specific
Tang method Nearly No MNo Tang et al., 2009
full-length
Quartz-Seq Full-length No No Sasagawa et al., 2013
SUPeR-seq Full-length No No Fan X. et al., 2015
Smart-seq Full-length No No Ramskold et al., 2012
Smart-seq?2 Full-length No No Picelli et al., 2013
MATQ-seq Full-length Yes Yes Sheng et al., 2017
STRT-seq 5" -only Yes Yes Islam et al., 2011, 2012
and STRT/CA1
CEL-seq 3" -only Yes Yes Hashimshony et al., 2012
CEL-seq2 3" -only Yes Yes Hashimshony et al., 2016
MARS-seq 3 -only Yes Yes Jaitin et al., 2014
CytoSeq 3 -only Yes Yes Fan H.C. et al., 2015
Drop-seq 3 -only Yes Yes Macosko et al., 2015
InDrop 3" -only Yes Yes Klein et al., 2015
Chromium 3-only Yes Yes Zheng et al., 2017
SPLIT-seq 3-only Yes Yes Rosenberg et al., 2018
sci-RNA-seq 3 -only Yes Yes Cao et al., 2017
Seq-Well 3 -only Yes Yes Gierahn et al., 2017
DroNC-seq 3'-only Yes Yes Habib et al., 2017
Quartz-Seq2 3'-only Yes Yes Sasagawa et al., 2018

High score Low score

-

& &
bé@id‘g‘ > & @é’\\\ i&é S
Method & o o o 2
Quartz-seq2 ® ¢ 0 0
Chromium ® ® ® © ¢
Smart-seq2 @ ) @ ©
CEL-seq2 ® 0 © ® 0 D
C1HT-medium ® ®© © ® 0 O Q
C1HT-small o ©®© ® ® @ ¢ ®
ddSEQ e O ® ¢ )
Chromium (sn) o o ® ©® o o ®
Drop-seq o o © ® ¢ @
inDrop e O ® O @
ICELLS e ®© ® ® O ® @
MARS-seq e o ® ©® 0 © e
gmcSCRB-seq - © ® ©® 0 O o

Mereu et al., Nature Biotechnology , 2020
Chen et al., Frontiers in Genetics. 2019
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« %= The Chromium Single Cell Gene Expression Solution

10x Barcoded
Gel Beads
Gel Bead
i TruSeq Read 1
e 10x UMI Poly(dT)VN
\ BC
\\ “ Nextera Read 1
Single Cell 3 \ (Read 1N) UMI Capture Seq 1
v3.1 Gel Bead 4N
./ NexteraRead 1
/_ (Read 1N)
\ UMI

)

o

Collect

Single Cell

- Cell

Gel Bead with

" Barcoded RT Primers

RT Reagents
in Solution

Partitioning Oil

J

GEMs

Remove Qil

—

10x Barcoded 10x Barcoded
cDNA cDNA

https://www.10xgenomics.com
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- 1¥L¥ BD Rhapsody

Microwell technology

+ No sample loss due to clogging of channels
« No electronics, portable

M + 575 pL cells suspension loading volume

% cartridge @

capture rate

for certain cell types

e 80

>

Broad range of cell throughput

100-40,000 &

Minimal batch effects* o -> o

Consistent, reliable results with f *
0«0

technical, biological, site-to-site and
user-to-user replicates

Subsample beads
Flexibility with experimental design,
tool to measure reliability,

work with collaborators

Single-Cell Capture Workflow

1  Load Cells

1a Cell Load Scan

4|

DAOAOAOAT
E Visual workflow QC PEACa06d

Confidence with every experiment
2  Load Beads

< D 2a Bead Load and

Fr“] Bead Wash Scan
< >

Low multiplet rate 9%@% 3@%@
= Pe9e®e®ed
2-3% @ 10,000 cell load LOLILIL

8-10% @ 40,000 cell load 3 Celllysis

Capture and analyze fragile cells
Granulocytes, neutrophils, CAR-T cells, stem cells,
tumor xenograft-derived cells, myeloma, T cells, "~
NK cells and more g u

4 Bead Retrieval

4a Bead Retrieval Scan

PaYaYaYnd
OROA0R0,
PoLolol0q

High correlation with flow data BEC3060AG
))(8)<(®)

POCE

YO PROLOCOAC
k*kr The same trusted BD antibodies b3080808]
for flow and single-cell multiomics BOR020204

5 cDNA Synthesis

A\
| ]
Archive beads g

Equivalent data obtained from fresh beads and
beads stored for several months

6 Library Preparation, Sequencing and Analysis

Single-Cell Capture Workflow

1
.

N

w

>

w

o

Load Cells

Load 575 pL cell suspension
Clogging of channels are not a concern as there are no
microfluidic channels

Gentle settling of cells by gravity allows capture of

fragile cells

The BD Rhapsody™ Cartridge contains >220,000 partitions
for capture of up to 40,000 cells at a low muiltiplet rate

1a Cell Load Scan
o Estimate the number of viable cells captured and the cell
multiplet rate

Load Beads
Geometry and dimension of the microwell prevents
bead multiplets

20 Bead Load and Bead Wash Scan

e Estimate the number of wells with a viable
cell and a bead

e Measure cell retention rate to assess if cells
have been lost

Cell Lysis
Strong lysis buffers ensure complete lysis of cells

Bead Retrieval
Easy, efficient magnetic retrieval of beads

4a Bead Retrieval Scan
e Confirm complete retrieval of beads

cDNA Synthesis

Multiple bead washes remove contaminants and allow for
more effective reverse transcription

Beads can be archived or subsampled for more
experimental flexibility

Library Preparation, Sequencing and Analysis
Bioinformatics solutions including the BD Rhapsody™
Analysis Pipelines and SeqGeq™ Software provide a complete
end-to-end single-cell solution

https://www.bdbiosciences.com/
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PRE-PROCESSING DOWNSTREAM ANALYSIS

B RIS RALIED RIS

« B4 Pre-processing
. [EIZ Quality control

o ¥/ Normalization

o YEMFE[EEEIE Feature selection

£ Trajectory inference
§ y
. & . . . . =
4 Dimensionality reduction il 3lE om0 54
u Cournepth /S:' = 2 = “Stem cells
« B235 Cluster analysis Ty |

- MHEEALFRR Cell type annotation

- HUEES Data integration

- LIBT3t Trajectory analysis
- ZERERDHT
- HAREEIR,

————
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12345 tools, 32 categories
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https://www.scrna-tools.org/
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BCL files

v

ZIRIEIERE

Count Matrix

(Signal Processing)

;

( Sequencing Reads )

>@read_1

CGGTAGCCAGCTGCGTTCAGTA
+
+8&8-8%$% % $$$#)3380$&%$ "
>@read_2
CGGTAGCCAGCTGCGTTCAGTA
+
+88&-8%$% % $$5#)33&0$& % $"*
>@read_3
CGGTAGCCAGCTGCGTTCAGTA
+
+&8-8%$% % $$$#)3380$&%$"*

FASTQ File

Celll Cell2 ... CellN
Genel| 3 2 13
2 3 . 1
QC of Count Matrix <------ Geneg| 1. 14 10
GeneM!| 23 0 0
QC of FASTQ T
J‘v
| Spliced Alignment ( Count assignment )
to genome 7
) (UMI resolution)
—»(Allgnment %
Lightweight mapping ( CB correction)
to (extended) txome

Quantification

> Eifr
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J EiasiEE (FASTQ)

@ST-E00126:128 :HJFLHCCXX:2:1101:7405:1133 1:N:0:CTTGTA
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
_|_

LV ((((FFxH) ) BS5H+) (5%3%) L 1X*K—+x 1)) ¥ X55CCE>>>>>>CCCCCCCH5

BUTEEREEFYNFITRISIREER

FUATHRNFERRIFIER, —ARAATCGNRERR, EFNBTXUESTFMAZFNEIREM MR RINRTTS,
E31TLL "+ Fr|, sILMEFEEINER, EBRBNFfastqXHX—IT—iRETHY.

BMTHEFHIRRERR, SFEATHRERIIE—XINEY, HPE— M FFSYNAIASCIERZTRERIphredH, AL
BEREE MU ERENNFREE, SXRENFNRERT. AERAIINAIphredESEEAR.

12
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pbmc_1k_v3_fastqgs

/

-

@A0228:279: HFWFVDMXX:1:1101
NCATTACT

+

#FFFFFFF

@A00228:279: HFWFVDMXX:1:1101
NCATTACT

+

#FFFFFFF

:8486:1000 1:N:0:NCATTACT

:10782:1000 1:N:0:NCATTACT

Y4

@A00228:279: HFWFVDMXX:1:1101
NGTGATTAGCTGTACTCGTATGTAAGGT
+

#FFFFFFFFFFFFFFFFFFFFFFFFFFF
@A00228:279: HFWFVDMXX:1:1101
NTCATGAAGTTTGGCTAGTTATGTTCAT
+

#FFFFFFFFFFFFFFFFFFFFFFFFFFF

:8486:1000 1:N:0:NCATTACT

:10782:1000 1:N:0:NCATTACT

AN

Y4

@A00228:279 :HFWFVDMXX:1:1101

NACAAAGTCCCCCCCATAATACAGGGGGAGCCACTTGGGCAGGAGGCAGGGAGGGGTCCATTCCCCCTGGTGGGGCTGGTGGGGAGCTGTA

=+

#FFFFFFFFFFFFFFF:FFFFFFF:FFFFFFFFFFFFFFFFFFFFFFFFFF: FFFFFFFFFFFFFFFF: FFFFFFFFFFFFFFFFFFFFFF
@AG0228:279: HFWFVDMXX:1:1101:10782:1008 2:N:@:NCATTACT
NTTGCAGCTGAACTGGTAAACTTGTCCCTAAAGAGACATAAGAATGGTCAACTGGAATGTGGATTCATCTGTAACATTACTCAGTGGGCCT

=+

:8486:1000 2:N:0:NCATTACT

\_ #FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFA//

J
N
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I ,E\ul‘:l\ﬁﬁ nﬂﬁ_ul f'E (FASTQC) + IBITER (html*DZip)
®@FastQC Report

. BB
fastgce -t 8 -o path/fastqgc
samplel R1.fqg samplel R2Z2.fqg

@Per base sequence quality

W

£

-0 —--outdir: Eﬁﬂﬁ%?%

@Per tile sequence quality

@Per sequence quality scores

--extract: FERMFEEYE @Per base sequence content
--noextract: FERM{FESE @Per sequence GC content

-f --format :IIANMHEN @Per base N content

-t --threads:%Gf2%] @Sequence Length Distribution
-c --contaminants: HIESHFS! @Sequence Duplication Levels
-~a --adapters: IBEELFS @Overrepresented sequences
~k -—kmers: I§Ekmersi<E (2-10bp, ﬁ%ﬁl}7bp) @Adapter Content

-g —--quiet.: Fﬁ"ﬁﬂ‘%ﬁ @Kmer Content

14
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@Basic Statistics

@Adapter Content

100

90

80

70

a0

50

40

30

FAME——FASTQCZE R %

@Per base

T

SER9345622. fastg

38

Filename
36

File type Conventional base calls

Sanger / Illumina 1.9 34

47815077

Encoding
32

Total Sequences

Sequences Tlagged az poor quality O 30

Sequence length [ala] 28

%GC B4 26

24
22

% Adapter

lllumina Universal Adapte
lllumina Small RNA 3' Adapter
lllumina S

20

na ANA 5' Adaptel
Nextera Transposase Sequence
SOLID Srnall RNA Adapter

18

16

14
12

10

sequence quality

|

Quality scores across all bases (Sanger { lllumina 1.9 encoding)

OO T II_:“ |

1 If_

1234506789

1253456789 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53
Position in read (bp)

X

D RiEELE

> RisEHESERATIL

11 13

15 17 18 21 25 45 27 29 31 33 35 37 39 41 43 45 47 45 35l

Position in read (bp)

33 23 2F 39 61 63 65

15
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10X V2

Final Library Structure:

i7: 8
R1: 26 Sample
10XBC + UMI Index
I
I
P5 Read 1 10x UMI  Poly(dT)VN Read 2: 98* Read 2
Barcode Insert

10X V3

BD

Chromium Single Cell 3' Gene Expression Library

i7:8
Read 1:28
10xBC+UM| Sample
S \

[ e 0| L
[ EEES ] I
P5 TruSeqRead1 10x  UMI  Poly(dT)VN ~ TruSeq Read 2

Barcode Read 2:91

Insert

AN

Rhapsody

Length 9 12 9 13 9 8

Position 1-9 22-30 44-52 53-60

Figure 4. Structure of R1 read.

\
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ZAME—— R (UMI-tools)

(1 1-tools

Tools for dealing with Unique Molecular Identifiers

Step 1: get data

Step 2: Identify correct cell barcodes
Step 3: Extract barcdoes and UMIs and add to read names
Step 4: Map reads

Step 5: Assign reads to genes

Step 6: Count UMIs per gene per cell

X

D RiEELE > RIAEHL IR,

R ]/@A00228 :279:HFWFVDMXX:1:1101:8486:1000 1:N:0Q:NCATTACT

NGTGATTAGCTGTACTCGTATGTAAGGT

=+

#FFFFFFFFFFFFFFFFFFFFFFFFFFF

@A00228:279 :HFWFVDMXX:1:1101:10782:1000 1:N:0:NCATTACT
NTCATGAAGTTTGGCTAGTTATGTTCAT

+

R

\\‘#FFFFFFFFFFFFFFFFFFFFFFFFFFF

J

@A@0228:279:HFWFVDMXX:1:1101:8486:1000 2:N:0:NCATTACT ‘\\\\
NACAAAGTCCCCCCCATAATACAGGGGGAGCCACTTGGGCAGGAGGCAGGGAGGGGTCCATTC
CCCCTGGTGGGGCTGGTGGGGAGCTGTA

+
#FFFFFFFFFFFFFFF:FFFFFFF:FFFFFFFFFFFFFFFFFFFFFFFFFF: FFFFFFFFFFF
FFFFF:FFFFFFFFFFFFFFFFFFFFFF

@A00228:279: HFWFVDMXX:1:1101:10782:1000 2:N:0:NCATTACT
NTTGCAGCTGAACTGGTAAACTTGTCCCTAAAGAGACATAAGAATGGTCAACTGGAATGTGGA
TTCATCTGTAACATTACTCAGTGGGCCT

+
#FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFF

AR ALER S5t



J RiASUELE—SS I (UMI-tools)

Tools for dealing with Unique Molecular Identifiers

o 9 R](@A00228:279:HFWFVDMXX:1:1101:8486:1000 1:N:90:NCATTACT
» X
s/ NGTGATTAGCTGTACTCGTATGTAAGGT
y Oy -
o 0 +
#FFFFFFFFFFFFFFFFFFFFFFFFFFF
@A00228:279:HFWFVDMXX:1:1101:10782:1000 1:N:0:NCATTACT
NTCATGAAGTTTGGCTAGTTATGTTCAT

+

\\‘#FFFFFFFFFFFFFFFFFFFFFFFFFFF

~

Step 1: get data whitelist.txt

Step 2: Identify correct cell barcodes

Step 3: Extract barcdoes and UMIs and add to read names
Step 4: Map reads

Step 5: Assign reads to genes

Step 6: Count UMIs per gene per cell

X D RiEELE > RIAEHL IR,

AAACCCAAGGAGAGTA AAAACCAAGGAGAGTA , AMACACAAGGAGAGTA, ...
50531 51,67, ...

AAACGCTTCAGCCCAG AAAAGCTTCAGCCCAG, AMACACTTCAGCCCAG, ...
46071 47,11,..

AAAGAACAGACGACTG AAACAACAGACGACTG , AMAGAAAAGACGACTG, ...
33466 1,28, ..

AAAGAACCAATGGCAG AAAAAACCAATGGCAG , AAAGAAACAATGGCAG, ...
21680 1,28, ..

AAAGAACGTCTGCAAT AAAAAACGTCTGCAAT , AMACAACGTCTGCAAT, ...
46538 2,1,..

AAAGGATAGTAGACAT AAAAGATAGTAGACAT , AAACGATAGTAGACAT, ...
56493 2,1..

MAm B FFF SC51 3 #r




J RiASUELE—SS I (UMI-tools)

R1 extracted

(1 1-tools

Tools for dealing with Unique Molecular Identifiers

//’éAGGZZS:279:HFWFVDMXX:1:1101:8486:1@0@_NGTGATTAGCTGTACT_CGTATGT
AAGGT 1:N:0:NCATTACT

+

@A00228:279 :HFWFVDMXX:1:1101:10782:1000_NTCATGAAGTTTGGCT_AGTTAT
GTTCAT 1:N:Q:NCATTACT

+

o

“\\

J

Step 1: get data R2 extracted

///é;OGZZS:279:HFWFVDMXX:1:1101:8486:1000_NGTGATTAGCTGTACT_CGTATé;\\\

Step 2: Identify correct cell barcodes
Step 3: Extract barcdoes and UMIs and add to read name
Step 4: Map reads

Step 5: Assign reads to genes

Step 6: Count UMIs per gene per cell

AAGGT 2:N:0:NCATTACT

S NACAAAGTCCCCCCCATAATACAGGGGGAGCCACTTGGGCAGGAGGCAGGGAGGGGTCCATTC
CCCCTGGTGGGGCTGGTGGGGAGCTGTA
+
#FFFFFFFFFFFFFFF:FFFFFFF:FFFFFFFFFFFFFFFFFFFFFFFFFF:FFFFFFFFFFF
FFFFF:FFFFFFFFFFFFFFFFFFFFFF
@A00228:279 :HFWFVDMXX:1:1101:10782:1000_NTCATGAAGTTTGGCT_AGTTAT
GTTCAT 2:N:Q:NCATTACT
NTTGCAGCTGAACTGGTAAACTTGTCCCTAAAGAGACATAAGAATGGTCAACTGGAATGTGGA
TTCATCTGTAACATTACTCAGTGGGCCT
+

X D RiEELE > RIAEHL IR,
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FAIE——LEYS (STAR)

STAR: ultrafast universal RNA-seq aligner

Alexander Dobin™*, Carrie A. Davis', Felix Schlesinger’, Jorg Dre

Associate Editor: Inanc Birol

Alexander Dobin

alexdobin

Step 1: get data

Step 2: Identify correct cell barcodes

Step 3: Extract barcdoes and UMIs and add to read nai
Step 4: Map reads

Step 5: Assign reads to genes

Step 6: Count UMIs per gene per cell

+ STARLUSIZER

STAR_res/
— Aligned.sortedByCoord.out.bam
nkow', Chris Zaleski’, — Log.final.out

Sonali Jha', Philippe Batut', Mark Chaisson® and Thomas R. Gingeras' — Log.out
'Cold Spring Harbor Laboratory, Cold Spring Harbor, N, USA and “Pacific Biosciences, Menlo Park, CA, USA

— Log.progress.out
— SJ.out.tab
— _STARtmp

L BAMsort
— 0

1
— 2
3

AD0228:279:HFWFVDMXX:1:1102:1108:22388 CTCAAGAGTCAAAGAT_TTTTGTCAATAG ] 1 14473 255 85M583N6M * 0 o] GGCTGGGTGGAGCCGTCCCC
CCATGGAGCACAGGCAGACAAAAGTCCCCGCCCCAGCTGTGTGGCCTCAAGCCAGCCTGCGCCACTGTGTT FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF, FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFN
H:i:l HI:i:1 AS:i:79 nM:i:5
ADO228:279: HFWFVDMXX: 1:1109:28619:29731_CCTGCATAGTGGTGAC_CGGGGCCGACTC 16 1 14666 255 91M # ¢} 0 GGTCTGGGGGGGAAGGTGTCATGGAGCC
CCCTACGATTCCCAGTCGTCCTCGTCCTCCTCTGCCTGTGGCTGCTGCGGTGGCGGCAGAGGA FFF, : FFFFFFFFFFFFF: FFFFFFF, FFFFFFFFF, F, FFFFFFF, FFFFF, , FFFFFFFFFFFFFFFFFFF, FFFF, FFFFFFFFFFFF NH:1i
i1 HI:i:1 AS:i:89 nM:i:0
AD0228:279 :HFWFVDMXX:2:2311:8865:19852 GAGTTGTAGTGCGTCC_TTGCTGAGAAAC 16 1 14666 255 91M * [¢] 0 GGTCGGGGGGGGAAGGTGTCATGGAGCC
CCCTACGATTCCCAGTCGTCCTCGTCCTCCTCTGCCTGTGGCTGCTGCGGTGGCGGCAGAGGA FFFF, FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF : FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF : FFFFFFFFFFFFFFFFF NH: i
:1 HI:i:1 AS:i:87 nM:i:1
AD0228: 279 HFWFVDMXX:2:2252:14064: 2675 CCATCACCATTAAAGG_AGTATAGGGGCT 16 1 14666 255 91M * ] 0 GGTCTGGGGGGGAAGGTGTCATGGAGC!
CCCTACGATTCCCTGTCGTCCTCGTCCTCCTCTGCCTGTGGCTGCTGCGGTGGCGGCAGAGGA FFFFFF, FFF,F, FFFFFFFFFFFFFFFFF: : FF, FFFFFF, FFFF: FFFFFFF: F: FFFFFFFFFF, FFFF: FFFFFFFFFFFFFFFFF: NH: i
i1 HI:i:1 AS:i:87 nM:i:l
ABB228: 279 HFWFVDMXX: 2: 1359:32226:23202_TGAGCGCCAGCATACT_GATACGTTTAGT 16 1 14666 255 91M * ¢} 0 GGTCTGGGGGGGAAGGTGTCATGGAGCC
CCCTACGAGTCCCAGTCGTCCTCGTCCTCCTCTGCCTGTGGATGCTGCGGTGGCGGCAGAGGA FFFF, FFFFFFF,FFF: F: FFF,FFFFFFF:FF: FFFF:FF:FFF, FFFFFFFF,FF,F,FFF:FF,FF,FFFF: FFFF: : FFFFFFF NH:i
i1 HI:i:1 AS:1:85 nM:i:2
AD0228: 279 :HFWFVDMXX:2:2402:17897:14669_TCATCATAGCACACAG_CACCTCTAACAG 16 1 14669 255 91M * ] 0 CTGGGGGGGAAGGTGTCATGGAGCCCCC
TACGATTCCCAGTCGTCCTCGTCCTCCTCTGCCTGTGGCTGCTGCGGTGGCGGCAGAGGAGGG FFFFFFFFFFFFFFF FF:FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF NH: i
11 HI:i:1 AS:i:89 nM:1:0
AD0228:279:HFWFVDMXX:2:2402:18069: 14810_TCATCATAGCACACAG_CACCTCTAACAG 16 1 14669 255 91M * ] 0 CTGGGGGGGAAGGTGTCATGGAGCCCCC
TACGATTCCCAGTCGTCCTCGTCCTCCTCTGCCTGTGGCTGCTGCGGTGGCGGCAGAGGAGGG FFFFFFFFFF:FFFFFFFFFF: FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF NH:1i
i1 HI:i:1 AS:i:89 nM:i:0
ABB228: 279 HFWFVDMXX: 1: 1469:6587:29496_CGATGGCCACTCGATA_CGCTCACGCGAC 16 1 14670 255 91M * ¢} 0 TGGGGGGGAAGGTGTCATGGAGCCCCCT
ACGATTCCCAGTCGTCCTCGTCCTCCTCTGCCTGTGGCTGCTGCGGTGGCGGCAGAGGAGGGA FFFFFFFFFFFFFFFFFFFFF: FFF, FFFFFF, FFFFFFFFFFFFFFFFFFFFFF: F: FFFFFFFFFFFFFF, FFFFF: FFFFF,FF, FFF NH:i
i1 HI:i:1 AS:1:89 nM:i:0
A00228:279:HFWFVDMXX: 2:1282:21495:2300_AACCATGAGCTCGAAG_CTTTTACTGGGG 16 1 14671 255 91M * ] 0 GGGGGGGAAGGTGTCATGGAGCCCCCT.
CGATTCCCAGTCGTCCTCGTCCTCCTCTGCCTGTGGCTGCTGCGGTGGCGGCAGAGGAGGGAT FFFFFFFFFFFFFFFFF: FFFFFFFFFFFFF, FFFFF : FFFFFF: FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF NH: i
i1 HI:i:1 AS:1:89 nM:1:0
ADO228:279: HFWFVDMXX:2:1158:28646: 15843_GAAATGAAGCTACTGT_CGGATAAAAGGG 16 1 14672 255 91M # ¢} 0 GGGGGGAAGGTGTCATGGAGCCCCCTAC
GATTCCCAGTCGTCCTCGTCCTCCTCTGCCTETGGCTGCTGCGGTGGCGGCAGAGGAGGGATG FF: FFFFFFFFFF :FFFFFFF, FFF, FFFF: , FFF:FFFFF:FF, , :FF,F::FFF:FFF,F,FF:::, FFFFFF,F, FFF:FFFF:FF:F NH:i
i1 HI:i:1 AS:i:89 nM:i:0

i D RiEELE RIS T > WAL S5 4




Oct 12 10:07:39
Oct 12 10:36:00
Oct 12 12:21:40

Started job on
Started mapping on

| RGEUEMIE— LS (STAR)

STAREEXTEERIE (bam/sam)

|
|
Finished on |
Mapping speed, Million of reads per hour |

37.82

Number of input reads | 66601887
//;09228:279:HFWFVDMXX:1:1102:1108:22388_CTCAAGAGTCAAAGAT_TTTTGTCAATAG<\\ Average input read length | 91
) 1 14473 255 85M583N6M  * UNIQUE READS:
) ) Uniquely mapped reads number | 58334733
GGCTGGGTGGAGCCGTCCCCCCATGGAGCACAGGCAGACAAAAGTCCCCGCCCCAGCTG Uniquely mapped reads % | 87.59%
TGTGGCCTCAAGCCAGCCTGCGCCACTGTGTT Average mapped length | 89.27
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF,F Number of splices: Total | 9210314
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFNH:1:1 HI:i:1 Number of splices: Annotated (sjdb) | 9623795
\\‘ nM:i:5 4// Number of splices: GT/AG | 9116393
Number of splices: GC/AG | 27095
Col Field Brief Description Number of splices: AT/AC | 1644
Number of splices: Non-canonical | 65182
1 QNAME Query template NAME Mismatch rate per base, % | 0.54%
2 FLAG bitwise FLAG Deletion rate per base | 0.01%
Deletion average length | 1.55
3 RNAME References seqguence NAME Insertion rate per base | 0.02%
4 POS 1- based leftmost mapping Position Insertion average length | 1.38
: : MULTI-MAPPING READS:
5 MAPQ Mapping Quality Number of reads mapped to multiple loci | 0
6 CIGAR CIGAR String % of reads mapped to multiple loc1. | 0.00%
Number of reads mapped to too many loci | 5401311
7 MRNM/RNEXT Ref. name of the mate/next read % of reads mapped to too many loci | 8.11%
8 MPOS/NEXT Position of the mate/next read UNMAI?PED READS:
Nimber of reads unmapped: too many mismatches | 0
9 ISIZE/TLEN observed Template LENgth % of reads unmapped: too many mismatches | 0.00%
Number of reads unmapped: too short | 2702824
10 SEQ segment SEQuence % of reads unmapped: too short | 4.06%
11 QUAL ASCII of Phred-scaled b Number of reads unmapped: other | 163019
% of reads unmapped: other | 0.24%
12 | TAGs TAGs CHIMERIC READS:
R ; Number of chimeric reads | 0
e N < [
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J EiasiEE—ES (featurecounts)

featureCounts setting

Input files : 1 BAM file
o Aligned.sortedByCoord.out.bam

Output file : gene_assigned
Summary : gene_assigned.summary
Annotation : Homo_sapiens.GRCh38.110.gtf (GTF)
Dir for temp files : ./
Assignment details : <input_file>.featureCounts.bam
{Note that files are saved to the output directory)

1/ A\
'l [
'l [
'l [
'l [
'l [
'l [
'l ']
'l ']
'l ']
'l ']
|| |

Subread package: high-performance read alignment, quantification

Bt SRS 347

and mutation discovery

Geneid ENSG00000269896
Step 1: get data
Step 2: Identify correct cell barcodes Chr 1
Step 3: Extract barcdoes and UMIs and add to read names | Start 2350414:2351644
Step 4: Map reads
End 2352820;2351857
Step 5: Assign reads to genes
Step 6: Count UMIs per gene per cell Strand Ti”
Length 2407
Aligned.sortedByCoord.out.bam 8
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|

(1/1-tools

Tools for dealing with Unique Molecular Identifiers

Step 1: get data

Step 2: Identify correct cell barcodes

Step 3: Extract barcdoes and UMIs and add to read names

Step 4: Map reads

Step 5: Assign reads to genes

Step 6: Count UMIs per gene per cell

X

D RiEELE

D RIKIEHALERIATAL

4 SR

« the gene id, the cell barcode and the count of

deduplicated UMIs

gene cell

ENSGOOOOOOOODO3
ENSGOOOOOOOODO3
ENSGOOOOOOOOOO3
ENSGOOOOOOOOO3
ENSGOOOOOOO0419
ENSGOOOOOOOO419
ENSGOOOOOOOO419
ENSGOOOOOOD0419
ENSGOOOOOOD0419
ENSGOOOOOOD0419
ENSGOOOOOOO0419
ENSGOOOOOOO0419
ENSGOOOOOOOO419
ENSGOOOOOOOO419
ENSGOOOOOOD0419
ENSGOOOOOOD0419
ENSGOOOOOOD0419
ENSGOOOOOOD0419
ENSGOOOOOOO0419
ENSGOOOOOOO0419
ENSGOOOOOOOO419
ENSGOO000000419
ENSGOOOOOOD0419
ENSGOOOOOOD0419

count

ACGTAACAGGTGCTTT
CTGGCAGTCGTCTCAC
GTCAAACCAAGCACCC
TTACGTTTCTCGCTTG
AAAGAACGTCTGCAAT
AAAGGTACAACTGCTA
AAAGTCCCACCAGCCA
AAATGGAGTACCGCGT
AACAAAGGTGATGAAT
AACCTGACATCCTATT
AAGAACAAGCCTCAGC
AAGCGTTCACTGATTG
AAGTACCAGCGCCTTG
AAGTACCCAAAGAACT
AAGTTCGAGGATACAT
AAGTTCGGTCAACACT
AATCACACACCCTGTT
AATCGACAGTATGTAG
AATCGACGTGAGACGT
AATGACCGTGTCATCA
ACAACCATCTGCCCTA
ACACGCGGTGTTGCCG
ACATCAGTCGGTGTCG
ACGATCAGTCGTTCAA

AR ALER
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J EtasiiE1E——CellRangerskBY Rk $ERE

- mkfastq: JEESTNNFZEABEEEESHNBCLYMH, £EF-81MEARR FASTQ XHRTRESH
« count: 3REY FASTQ MHFHHITELXS. Fi8. barcodeFIUMIIHEL, DEFIRIEERD .

* aggr: ZHANES

- multi: AFREEANDHT

« BAREARDH

Cell Sample = Chromium Chip GEM Well Library Sequencing @ ------------ Cell Ranger Pipeline ------------
| | Barcode ] [
FASTQ
count

00000000 Output
0000000 ooy o FASTQ .
00000000 T T T T

https://www.10xgenomics.com
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J Etas0iELE——CellRanger3RBNGRIA HERE

- CellRangerZHFEASH: aggrBTFSHEANES

Cell Sample  Chromium Chip GEM Well Library

Sequencing = - Cell Ranger Pipeline ------------
L 1 Feature
DOOOOOO Balcode
00000000 FASTQ count molecule_info.h5
00000000 FASTQ
00000000 |:| - :
GEX [=
mkfastq = aggr Output
L 1 ° y
2000000 J T count I 1
88888888 molecule_info.hb
00000000 ] 2 !

- multi BT REEAND T

Chromium Chip GEM Well Library Sequencing

[ ]

p | | CMO GEX MO

COOOOOOO BeL mkfastq FASTG multi

00000000 - Output
00000000 5 GEX >

O0000000O J O FAsTG J_C

https://www.10xgenomics.com
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J Eia%ELIE——CellRangerB#{ERA (1)

(1) BT
Cell Ranger 7.2.0 (Sep 13, 2023) E#ZfE/ERIE]

B https://support.10xgenomics.com/single-cell-gene-expression/software/downloads/latest

/public/home/chuqj/software/cellranger-7.2.0

D BEMEAE > FsEEEATL

cellranger cellranger-7.2.0

bin cellranger Process 10x Genomics Gene Expression, Feature Barcode, and Immune Profiling data
Fﬁ:llranger_lnternal Usage: cellranger <COMMAND=
Sc_rna Commands :
tenkit count Count gene expression and/or feature barcode reads from a single sample
— builtwith.json and GEM well
I -> bin/cellranger multi Analyze multiplexed data or combined gene expression/immune
L external profiling/feature barcode data
multi-template Output a multi config CSV template
— anaconda . vdj Assembles single-cell VDJ receptor sequences from 10x Immune Profiling
— cellranger_t:_.ny_fastq libraries
— cellranger_tiny_ref aggr Aggregate data from multiple Cell Ranger runs
— martian reanalyze Re-run secondary analysis (dimensionality reduction, clustering, etc)
L tenx feature references mkvdjref Prepare a reference for use with CellRanger VDJ]
L 1ib - - mkfastq Run Illumina demultiplexer on sample sheets that contain 10x-specific
L bin sample index sets
| thon testrun Execute the 'count' pipeline on a small test dataset
Py mat2csv Convert a gene count matrix to CSV format
— rust mkref Prepare a reference for use with 10x analysis software. Requires a GTF
— LICENSE and FASTA
— mro mkgtf Filter a GTF file by attribute prior to creating a 10x reference
— rna upload Upload analysis logs to 10x Genomics support
L tenkit sitecheck Collect linux system configuration information
. -> external/tenx_feature_references/targeted panels help Print this message or the help of the given subcommand(s)
— sourceme.bash Options:
— sourceme.csh -h, --help Print help
— THIRD-PARTY-LICENSES.CEIIFanger.tXt -V, --version Print version
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J Eia%iELIE——CellRangerB#{ERA (2)

(2) HEHEEE Homo_sapiens_GRCh38/
— fasta
— genome. fa
N — genome, fa, fai
. EETH — genes
L
(https://www.10xgenomics.com/support/software/cel | reference.json
— star
I-ranger/downloads) _ Chrlength. txt
— chrNamelLength. txt
— chrName. txt
. el FRERERFFIH (FASTA) FIERH — chrstart. it
— exonGeTrInfo.tab
(GTF) — exonInfo.tab
— genelnfo.tab
 http://ftp.ensembl.org/pub/release-110/ — Genome
. — genomeParameters. txt
 https://ftp.ensemblgenomes.ebi.ac.uk/pub/plants/ L SA
— SAindex
release-57/ —— sjdbInfo.txt
— sjdbList. fromGTF.out.tab
— sjdblList.out.tab

— transcriptInfo.tab
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http://ftp.ensembl.org/pub/release-110/fasta/
https://ftp.ensemblgenomes.ebi.ac.uk/pub/plants/release-57/

Read Type:

l ,ﬁyﬁﬁimﬂ‘ﬂ—CellRangerEﬁs{iEﬁ (3) %i;t?giilindex i7 read

I2: Dual index i5 read

(3) countiRiEFTIAIEM% (optional)

R1: Read 1

o XHEAIEI(: [Sample Name] S1_LOO[Lane Number] [Read Type] 001.fastq.gz r2: Read 2

Usage: cellranger count [OPTIONS] --id <ID> --transcriptome <PATH>

Options:
--id <ID>
--description <TEXT>
--transcriptome <PATH>
--fastqs <PATH>
--project <TEXT>
--sample <PREFIX>
--lanes <NUMS>
--libraries <CSV>
--feature-ref <CSv>
--expect-cells <NUM>
--force-cells <NUM>
--no-bham

--nosecondary

--r1-length <NUM>

--r2-length <NUM>
--include-introns <true|false>
--chemistry <CHEM=

--no-libraries
--check-library-compatibility <true|false>
--dry

--jobmode <MODE>

--localcores <NUM=>
--localmem <NUM>
--localvmem <NUM>
--mempercore <NUM>
--maxjobs <NUM>
--jobinterval <NUM-
--overrides <PATH>

--output-dir <PATH>
--uiport <PORT>
--disable-ui
--noexit
--nopreflight

-h, --help

A unique run id and output folder name [a-zA-Z0-9_-1+
Sample description to embed in output files [default: ] —
Path of folder containing 1@x-compatible transcriptome reference

Path to input FASTQ data

Name of the project folder within a mkfastq or bcl2fastg-generated folder from which to pick FASTQs
Prefix of the filenames of FASTQs to select

Only use FASTQs from selected lanes

CSV file declaring input library data sources

Feature reference CSV file, declaring Feature Barcode constructs and associated barcodes

Expected number of recovered cells, used as input to cell calling algorithm

Force pipeline to use this number of cells, bypassing cell calling algorithm. [MINIMUM: 1@]

Set --no-bam to not generate the BAM file. This will reduce the total computation time for the pipestance and the size of the output directory. If unsure, we recommend not to use this option. BAM file
could be useful for troubleshooting and downstream analysis

Disable secondary analysis, e.g. clustering. Optional

Hard trim the input Read 1 to this length before analysis

Hard trim the input Read 2 to this length before analysis

Include intronic reads in count [default: true] [possible values: true, falsel

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', 'SC3Pv1l' or 'SC3Pv2' or 'SC3Pv3' for Single Cell 3' v1/v2/v3, 'SC3Pv3LT' for Single Cell 3' v3 LT, 'SC3Pv3HT' for Single
Cell 3' v3 HT, 'SC5P-PE' or 'SC5P-R2' 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-v1'; 'ARC-v1' chemistry cannot be autodetected [default: auto]

Proceed with processing using a --feature-ref but no Feature Barcode libraries specified with the 'libraries' flag

Whether to check for barcode compatibility between libraries. [default: true] [possible values: true, false]

Do not execute the pipeline. Generate a pipeline invocation (.mro) file and stop

Job manager to use. Valid options: local (default), sge, 1sf, slurm or path to a .template file. Search for help on "Cluster Mode" at support.l@xgenomics.com for more details on configuring the pipeline
to use a compute cluster [default: locall]

Set max cores the pipeline may request at one time. Only applies to local jobs

Set max GB the pipeline may request at one time. Only applies to local jobs

Set max virtual address space in GB for the pipeline. Only applies to local jobs

Reserve enough threads for each job to ensure enough memory will be available, assuming each core on your cluster has at least this much memory available. Only applies to cluster jobmodes

Set max jobs submitted to cluster at one time. Only applies to cluster jobmodes

Set delay between submitting jobs to cluster, in ms. Only applies to cluster jobmodes

The path to @ JSON file that specifies stage-level overrides for cores and memory. Finer-grained than --localcores, --mempercore and --localmem. Consult https://support.10xgenomics.com/ for an example
override file

Output the results to this directory

Serve web UI at http://localhost:PORT

Do not serve the web UL

Keep web UI running after pipestance completes or fails

Skip preflight checks

Print help
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J Eia%iELIE——CellRangerB{#{ER (3)

(3) countiRiEFTIAIEM%

— _cndLine barcodes.tsv.gz features.tsv.gz matrix.tsv.gz
— _finalstate AAACCCAAGGAGAGTA-1 ENSGO0000279928 DDX11L17 Gene Expression 62754 1223 4016643
— AAACGCTTCAGCCCAG-1 ENSG00000228037 ENSGORO0O228037 Gene Expression 3711
— _invocation AAAGAACAGACGACTG-1 ENSGO000O142611 PRDM16 Gene Expression 40 1 1
— _jobmode AAAGAACCAATGGCAG- 1 ENSGOPO00284616 ENSGO00OOD284616 Gene Expression 45 1 3
— _log AAAGAACGTCTGCAAT-1 ENSGO00OO157911 PEX1® Gene Expression 5115
[ frosource AAAGGATAGTAGACAT-1 ENSGOOOO0269896 ENSGOOONO269896 Gene Expression 54 11
- outs Lvei AAAGGATCACCGGCTA-1 ENSGO0000228463 ENSGODO0OO228463 Gene Expression 58 11
- gqgug::r-iloupe AAAGGATTCAGCTTGA- 1 ENSGO0000260972 ENSGOO0DO260972 Gene Expression 76 1 8
| filtered feature bc matrix AAAGGATTCCGTTTCG-1 ENSGO0000224340 RPL21P21 Gene Expression 7811
| filtered feature be matrix.hs AAAGGGCTCATGCCCT-1 ENSG00000226374 LINCO1345 Gene Expression 93 11
| metrics summary.csv AAAGGGCTCCGTAGGC-1 ENSGO0000229280 EEF1DP6 Gene Expression 95 1 2
— molecule_info.h5 AAAGGTACAACTGCTA-1 ENSGOODO0142655 PEX14  Gene Expression 160 1 1
— raw_feature_bc_matrix AAAGTCCAGCGGGTTA-1 ENSGO0000232596 LINCO1646 Gene Expression 106 1 5
— raw_feature_bc_matrix.h5 AAAGTCCAGTCAACAA-1 ENSG00000235054 LINCO1777 Gene Expression 113 1 1
— web_summary.html AAAGTCCCACCAGCCA-1 ENSGO0000231510 LINCO2782 Gene Expression 125 1 6
— _perf AAAGTGATCGTACACA-1 ENSGO0000149527 PLCH2  Gene Expression 134 1 1
— SC_RNA_COUNTER_CS AAATGGAAGCCGCTTG- 1 ENSGO0000284739 ENSGOOO0O284739 Gene Expression 138 1 5
 CELLRANCERDREFLIGHT LOCAL AAATGGACAATGCTCA- 1 ENSGO0000171621 SPSB1  Gene Expression | 162 1 1
| forke - - AAATGGAGTACCGCGT-1 ENSGO0000272235 ENSGODO0O272235 Gene Expression 176 1 3
| GET AGGREGATE BARCODES OUT AACAAAGGTGATGAAT -1 ENSGO0000224387 ENSGODO0OO224387 Gene Expression 182 1 4
— SC_MULTI_CORE - AACAACCAGTAGTCCT-1 ENSGO0000142583 SLC2A5 Gene Expression 188 1 1
— _STRUCTIFY AACAACCCACGCTATA-1 ENSGO0000284674 LINCO2781 Gene Expression 200 1 1
— WRITE_GENE_INDEX AACAAGAGTTATAGAG- 1 ENSGOOO00224338 MTCYBP45 Gene Expression 2214 %4
— _sitecheck AACAGGGGTGGGAGAG- 1 ENSGO0000287727 ENSGODO00287727 Gene Expression barcodes
— _tags AACCAACAGCTTGTTG-1 ENSG00000286448 ENSGOOO00286448 Gene Expression 234 1 1
— _timestamp AACCCAACAACTGATC-1 ENSGOP000284703 ENSGODORO284703 Gene Expression 248 1 1
: —zgﬁiiu AACCCAAGTGGGCTTC-1 ENSGO0000226457 RPL22P3 Gene Expression 254 1 1
L —versions AACCCAATCTTACCGC-1 ENSGOOOOO173614 NMNAT1 Gene Expression 74
- AACCTGACATCCTATT-1 ENSGO0000215720 MFFP1  Gene Expression features
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Jl UMi-tools+STAR+featurecounts VS CellRanger

UMI-tools
- 1108 cells
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CellRanger
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« UMI-barcodeEFIWrMFRE=MMEET: EEIZ=F)
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t-SNE Projections of Cells Colored by UMI Counts

| SE-FREAEE (262)
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I EE 'émﬂﬂﬁit_%ﬁﬁ (ﬁwu 3) t-SNE Projections of Cells Colored by UMI Counts
= S

UMI counts

« UMl-barcodeE MM FREMMIBE: SRERZEHI1

1400
- EFHEZMNEERIENEETRERBHEREEMFRARITHERK.
1200
- XA BEERHTEELW. AiEidREESMET K o
(ZII) 1000
— Cells -
Barcode Rank Plot Background 4
10k 600
5
-40 -20 0 20 40
. t-SNET
t-SNE Projections of Cells Colored by Automated Clustering
1000
® Cluster 1(39.7%)
5 30 ot .y T ":": - * Cluster 2 (19.4%)
o N o, ..,> [ T P B
. -..a_‘?,'.‘(- _"..\l .“-_ * Cluster 3 (16.5%)
Ly Joe s ey . e Cluster 4 (12.6%)
s Bt I T Y O e
! TR o PF e WO .é‘.(-t'\ A Cluster 5 (11.8%
£ 100 2o Nad-= W'):-y‘ >80tk «"4'-'3'.' .
2 10 =t *«3"“ e AR 8 oot X
s gip A5 ¥ 555 ﬁ_‘g% TR
= g, Coheet e TG
= : L BB R o SR
- 2 B q..:..;;..‘-,' f?-:. 7—1_»_-4{ .,W
10 \'N'-\.’:"( P g o oq.‘
N R AR M WL ¢ N IRV
5 % . P’ Boem l\;.“. N A< . T - %5
. R 00
Vo Bl S D * .'.-‘,
-30 ::&“ R x> ;',':... -
:
-40
1 10 100 1000 10k 100k ™ -40 -20 0 20 40
Barcodes t-SNE1

https://www.10xgenomics.com

X D RiEELE > RIS > mAE TR > IS




I EE 'ﬂﬂﬂ%ﬁ%ﬁﬁ (’%19“4) t-SNE Projections of Cells Colored by UMI Counts
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ES

- [ Quality control
o EEBFUMIEL., ZhiikEL 5]
- XURpEFIRT. EbRTHE. EBRIAERNA, AIEEHIFIET (optional)

Celli Cell2 ... CellN

Genel| 3 2 . 13 .« FRE Normalization
2 3 .1 '
Gene3d| 1 14 . 18 « S$HEEFIEIFE Feature selection

« HMY Scaling

- P#4#E Dimensionality reduction

GeneM! 2° 0 : 0 . .
« B¥2L Cluster analysis

. ARESERYTRE Cell type annotation
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CD34+ cord blood cols (5343) +
Tonsd (3247)4

Rreast epthalum (21361) 4
Placenta (4847)+

Embryonic kidney corftex (1154)« )
NX colls (21411)4 * ’ ’
Lymph node (2237) 4  ~wegij— ! .

. . - Decidua (334))« =il e p
0 5000 10000 15000 Lung arway epithelial cols (7458) 1  enfiampemm——- ¢ BRI LS ABANSRAG .
Identity nCount_RNA Substantia nigra (9550) 1 _ elfiiemes . = — y (g meve

om0 018 Osorio and Cai. Bioinformatics. 2021
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RYRAUAREIR)

Low multiplet rate

2-3% @ 10,000 cell load
8-10% @ 40,000 cell load

Multiplet Rate (%) # of Cells Loaded # of Cells Recovered
~0.4% ~800 ~500
~0.8% ~1,600 ~1,000
~1.6% ~3,200 ~2,000
~2.3% ~4,800 ~3,000
~3.1% ~6,400 ~4,000
~3.9% ~8,000 ~5,000
~4.6% ~9,600 ~6,000
~5.4% ~11,200 ~7,000
~61% ~12,800 ~8,000
~6.9% ~14,400 ~9,000
~7.6% ~16,000 ~10,000

WEHREEIER (optional)
- BAREEZABRNLLAIEARRENEINMGEM, #EELVIRE 700-1,200 cells/pl
- AEMNERzZzBEES, BITHMESER (EENXAEBEREMAE. B marker; A2EEH

doubletCells
Usability
Accuracy Stability
Clustering Scalibility
DE Speed

Trajectory  Distributed
Inference  Computing

hybrid
Usability
Accuracy Stability
Clustering calibility
DE Speed

Trajectory  Distributed
Inference  Computing

Scrublet
Lsability
Accuracy Stability

Clustering calibility
DE Speed

Trajectory  Distributed
Inference  Computing

Solo

Usability
Accuracy Stability

Clustering Scalibility

DE Speed

Trajectory  Distributed
Inference  Computing

X

D RiEELE

> RIAERERMATIL

D WAL

(10X)

cxds beds
Usability Usability
Accuracy Stability Accuracy Stability
Clustering calibility Clustering liblity
DE Speed DE Speed
Trajectory  Distributed Trajectory  Distributed
Inference  Computing Inference  Computing
DoubletDetection DoubletFinder
Usability Usability
Accuracy Stability Accuracy Stability
Clustering Scalibility Clusteri Scalibility]
DE Speed DE Speed

Trajectory  Distributed
Inference  Computing

Trajectory  Distributed
Inference  Computing

https://www.10xgenomics.com
Xi and Li. Cell Systems. 2021
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J EiASERERRIE——EmptyDropsiRBIZi&iE (optional)

a b
° EmptyDrOpS Monocyte gene expression

. BETMESEREE ST 4

- RENRINE OREORKRILSEES R RAE kX P 2y
43 2T & MBI H R . T | R

20
1
20 40

t-SNE2
t-SNE2

* EmptyDrops
* CellRanger
T

UMI Counts

T L} I ¥ Ll T T T T
=40 =20 0 20 40 =40 =20 0 20 40
t-SNE1 t-SNE1

Interneuron gene expression

S000
i placentai B P 8 %
'.:'. A 3 ) v
4000 g i EmptyDrops . < e S - ” o*
k2 Knee paint 0% % ] . "l{ <
.,, S . ‘R NI M S
N v A . 4
@ o g - N ¥ -
2 i ! L L4
g 2000 E g _ 55 & [ o o #‘; ) .l .
£ 5 T 718 . sl B
2 { E . tx- X Ly -
. 3 & § §1 o%
Both % 3 DY
o4 g i $ 1 5 aw $ il -
MR Fiwe pont [~ 30 20 -0 0 1 2 30 30 -20 -0 0 10 20 30
[ canranger o de=— 1 o t-SNE1 t-SNE1
r | EmptyOros 20 2ls 3Ia 3|5 -tlu- 4I5 Lun et al., Genome BIO'Ogy 2019

————— . '_-..um....: - - R
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| FiASERERRIE——DropletQCiRBISSEHISIRAVMEE (optional)

« DropletQC
- BT E8NMREPIREAREEZABIIA mRNA BYSEL

a Mouse brain b Hodgkin's Lymphoma
o 60~ 50~
oil amama® Spliced cytoplasmic mMRNA
JRIRIR Unspliced nuclear mRNA precursor 'g a5 § 45
3 @
. el § . col E
\ & camaged ol § 8 * camaged ol § a
cells — : o =) " 2
£ ~ ®  amply dropet s ®  ampty drop ..
o= g g :
30- 30-
F i
empty droplets | cells |  damaged cells " T L v % ™ oo o
| c Glioblastoma d
©
2 |
[Poer}
(]
8 I and 50-
= !
| 5 Tas g
= g § :
S m | | % ¥ .
D | I *  damaged oeil |§p damaged oceoil %
e *  empty droplet g . empty drophet g 3 X
1 1 o B
> g 8
. 2.0 T
Nuclear RNA fraction
omnms  enamen PaYa¥el ’ . p
—— PP oo traT ool 00 02 0.4 08
A o N Nuclear fraction

Muskovic and Powell. Genome Biology 2021
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| &AER EE——SoupXESIFERNA (optional)

- BHTFLRFRRSEREEANERAYT SEAZH4R, FEHoBRREAZHARTIHASREANIAR
SPEMH (PBMC) ENMWRMABEISHR, —REHBBZENER
EXMFEAHETHES, THBENXEEMETRMBIMERETHSR, JEESLCLTATHGADISEREKSR
SoupX: WHREEEFXMMEEHNRILEEFKEM P ERETN

25-

o O- IGKC >0 ~ IGKC >0
4 © FALSE = * FALSE
e « TRUE e + TRUE
20 -
25 =
40 -
50 - £
50 25 0 25 40 -20 0 20
tSNE1 {SNE_1
PBMCEUESS, IGKCIEAIBHIBRMTHRIAER, ANMYIEBH [ TBAIE, HhFRIAIGKCHAEIAENBERL T
fEpRiA, REEMMAEPRIA SoupX: Young and Behjati. GigaScience 2020
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[1] "MCM5" "PCNA" TYMS” "FENL" MCM2” MCMA ™ "RRML" TUNG™ "GINS2"
[16] "HELLS" "RFC2™ "RPAZ" "NASP" "RAD51AP1™ "GMNN" "WDR76" "SLBP" "CCNEZ2™
[31] "cbc4s5” "CDCB™ "EXO01" "TIPIN" "DsSCC1” "BLM™ "CASP8AP2" "UsSP1" "CLSPN"
= gZm.genes
[1] "HMGB2" "CDK1" "NUSAP1"  "UBE2C™ "BIRCS" "TPX2™ "TOP2A" "NDCBO0" "CKs2" "NUF2"
[17] "smc4™ "CCNB2™ "CKAPZL" "CKAP2™ "AURKB" "BUBL™ "KIF11" "ANP32E" "TUBB4B" "GTSELl"
[33] "cCbCc25C"  "KIF2C™ "RANGAPL" "NCAPDZ" "DLGAPS" "CDCA2" "CDCa8” "ECT2" "KIF23" "HMMR"
[49] "CTCF" "NEKZ" "G2E3" "GAS2L3"  "CBX5" "CENPA"

il

#FIET (optional)

- FA—XRENARREFAENARBALHMNER, TS TR,

- RIFEARBRHEXERITI S

« T OAIRRT BT IS EHA 15 48

MPEREER T~ EF .,

8 -
L]
L]
. L]
B
L .
o L ] ° L]
4 - o g = .‘ .o: ° X
o o, o, O » ¢ »
e o 4 :'.' ‘:.Oo“!' o' % .
° 00 & go¥ s oo
° ° [ 4 ‘O:Q:" 30 ° ..o »
° ° o ®° o 5 [
NI ‘ o“‘& :"6"?"}' .o:’. - ..
@) . [} .:. % o...":’..{.'..-:, - .i®
o I AT T2 1 55 Yo TR
L] ’.. .. o % o (] ® ‘ L] .“ ‘
Coo B e L0 S A
. ot 2% Al BT Prgep’e o0 ey
° % ® !‘. L ,“..f, ®o &b ..o. °
. edfeg , S 0 g%, 0 °» o.....o‘ ¢
: 4 & o A o3 e . > .
. a = ° chis - g2
. L s ¥ ': ° o a2
4 - . 5
L] L]
° L]
4 0
PC_1
"MCME™ "CDCAT" "DTL" "PRIML" "UHRFL" "MLFL1IP"
"UBR7" "pPOLD3" "MSH2"™ "ATAD2" "RADSL" "RRM2"
"POLAL" "CHAF1B™ "BRIPL" "EZ2F8"
"CKsle" "MKI67" "TMPO™ "CENPF" "TACC3" "FAMBA A"
"KIF208" "HJIURP" "cpca3” "HN1T "cpCc20" "TTK™
"AURKA™ "PSRCL" "ANLN™ "LBR" "CKAPS" "CENPE"

https://satijalab.org/seurat/articles/cell_cycle_vignette.html
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iR ERYRIEAEELL S

pbmc <- CreateSeuratObject (counts = pbmc.data, project = "pbmc3k",
min.cells = 3, min.features = 200)
> pbmc

An object of class Seurat
13714 features across 2700 samples within 1 assay
Active assay: RNA (13714 features, 0 variable features)

pbmc <- subset (pbmc, subset = nFeature RNA > 200 & nFeature RNA < 2500
& percent.mt < 5)

> pbmc

An object of class Seurat

13714 features across 2638 samples within 1 assay
Active assay: RNA (13714 features, 0 variable features)



J HZXERHFHM (Normalizing)

HRMNEXNMIER,

TR R 2 RO SRIA T RO BE BB LU R

- BRTEARARBEAFURINERERERRABEREYZMARRAERSIER

pbmc <- NormalizeData (pbmc,

> phmc@assays [["RNA"]]G@counts

13714 x 2638 sparse Matrix of clasl3714 x 2638 sparse Matrix of class

[[ suppressing 56 column names
[[ suppressing 56 column names

ALB27309.1
AP006222.2
RP11-206L10.2
RP11-206L10.9
LINCOO0115
NOCZL
KLHL17
PLEKHN1
RP11-5407.

17

> pbmc@assays[["RNA"]]@data

"dgCMatrix"

‘ AMACATACAACCAC-17,
‘ AAACATACAACCAC-1",

[[ suppressing 56 column names
[[ suppressing 56 column names

AL627309.1
AP006222.2
RP11-206L10.2
RP11-206L10.9
LINCO0115
NOCZL
KLHL1Y
PLEKHN1
RP11-5407

.17

AL627309.1
AP006222.2 .
RP11-206L10.2 .
RP11-206L10.9 .
LINCOO0115
NOC2L
KLHL1Y
PLEKHN1
RP11-5407

1.721224 . . . . . ... . . 1.568489 ......

17

; maybe adjust

X

D RisRiE

D RSB

‘AAACATTGAGCTAC-17,
‘AAACATTGAGCTAC-17,

PR LES T

normalization.method = "LogNormalize")

‘AAACATTGATCAGC-1" ...
‘AAACATTGATCAGC-1" ...

'options (max.print= ¥, width = *)'

https://satijalab.org/seurat/articles/pbmc3k_tutorial.html
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[l 4SEELE kR
- BT MEREGTFREEMABESIEEFNEYES
SITERBRATF TN EST, WPCA

_PPBP

S100A9

9 9 1
.o |GLL5\0LYZ
¢ FTL

. GNLY ¢
PFg4  FTH1

61 GNG1l S100A8 . Non-variable count: 11714
* Variable count: 2000

61 * Non-variable count: 11714
* Variable count: 2000

Standardized Variance
Standardized Variance

1e-02 1e+00 1le+02 le-02 1e+00 1e+02
Average Expression Average Expression

https://satijalab.org/seurat/articles/pbmc3k_tutorial.html
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J =issERME (Scaling)

- WERARELEHTLE, BNEERAEFEATFERRENFKFENREREENEIE, ATEENSHAZER
RIEANREZD (HEBNMEERNRIE, FABFPHFYRIEN0, ERENEENRE, FHEAENERAL)

- BANETFEENETER#HITHOMN, XEEBEIA scale.data FEEFERBE2000MEH

> head(pbmc@assays[["RNA"]]@counts) [,1:5]
6 x 5 sparse Matrix of class "dgCMatrix"
AAACATACAACCAC-1 AAACATTGAGCTAC-1 AAACATTGATCAGC-1 AAACCGTGCTTCCG-1 AAACCGTGTATGCG-1
ALB27300.1
AP006222.2
RP11-206L10.2
RP11-206L10.9
LINCO0115
NOC2L
> head(pbmc@assays [ ["RNA’ ]]@data)[ 1:5]
6 X 5 sparse Matrix of class "dgCMatrix"
AAACATACAACCAC-1 AAACATTGAGCTAC-1 AAACATTGATCAGC-1 AAACCGTGCTTCCG-1 AAACCGTGTATGCG-1
AL627300.1
AP006222.2
RP11-206L10.2
RP11-206L10.9
LINCOO0115
NOCZL .
> head(pbmc@assays [ ["RNA’ ]]@5ca1e data)[,1:5]
AAACATACAACCAC-1 AAACATTGAGCTAC-1 AAACATTGATCAGC-1 AAACCGTGCTTCCG-1 AAACCGTGTATGCG-1

AL627309.1 -0.05812316 -0.05812316 -0.05812316 -0.05812316 -0.05812316
APD06222.2 -0.03357571 -0.03357571 -0.03357571 -0.03357571 -0.03357571
RP11-206L10.2 -0.04166819 -0.04166819 -0.04166819 -0.04166819 -0.04166819
RP11-206L10.9 -0.03364562 -0.03364562 -0.03364562 -0.03364562 -0.03364562
LINCO0115 -0.08223981 -0.08223981 -0.08223981 -0.08223981 -0.08223981
NOCZL -0.31717081 -0.31717081 -0.31717081 -0.31717081 -0.31717081

> i D REBEAE ) RSERLENTAL D mEARER SIS




J =iksERsEg (PCA) S ——

« X¥ scale.data BT MRS, PCA (Principle Component Analysis) ;II;I;;,W,H iy i i
d i}m ] ‘ i o
i . T .

C BN ERSEBRRAXDYRENSE, FNBSHER L

PC_1 i || ||| o
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0.39

=
o
h

Theoretical [runif(1000)]

o

PC: p-value

PC1:9.12e-161
* PC2:1.47e-114
* PC3:1e-32
* PC4:3.04e-58
* PC 5:5.05e-56
* PC6:157e-55
* PCT7:4.05e-24
* PC8:1.48e-11
* PC9:522e-12
* PC10:6.33e-08
* PC11:6.33e-08
+ PC12:0.000101

* PC13:0.00253
* PC14:0133
PC 151
PC 16: 0.0411
PC17:1
PC18:1
PC19:1
PC 20: 0.248

00 .4

0.050 0.075 0.100

Empirical

JackStrawPlot() & K& PC B p ESD RS
S0 (BZ) HTHE.
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.
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« FindNeighbors(): construct a KNN graph based on the euclidean distance in PCA space, and refine
the edge weights between any two cells based on the shared overlap in their local neighborhoods
FindClusters(): apply modularity optimization techniques to iteratively group cells together, with the
goal of optimizing the standard modularity function > head (pbncGneta. data, n = 40)

orig.ident nCount_RNA nFeature_RNA percent.mt RNA snn_res.0.5 seurat_clusters

AAACATACAACCAC-1 pbme 3k 2419 779 3.0177759 2 2
AAACATTGAGCTAC-1 pbmc 3k 4903 1352 3.7935958 3 3

AAACATTGATCAGC-1 pbmc 3k 3147 1129 0.8897363 2 2

_ AAACCGTGCTTCCG-1 pbmc 3k 2639 960 1.7430845 1 1

_ . : . _ 1. AAACCGTGTATGCG-1 pbmc 3k 980 521 1.2244898 6 6

> pbmc <- FindNeighbors(pbmc, dims = 1:10) AAACGCACTGGTAC-1 pbmc 3k 2163 781 1.6643551 2 2
5 - 5 AAACGCTGACCAGT-1 pbme3k 2175 782 3.8160920 4 4
CDmpUt-! ng nearest neighbor graph AAACGCTGGTTCTT-1 pbmc 3k 2260 790 3.0973451 4 4
{:Dn]put1 ng SNM AAACGCTGTAGCCA-1 pbmc3k 1275 532 1.1764706 0 0
. ; AAACGCTGTTTCTG-1 pbmc 3k 1103 550 2.9011786 5 5

> pbmc <- FindClusters(pbmc, resolution = 0.5) AAACTTGAAAMACG-1  pbmc3k 3914 1112 2.6315789 3 3
. . . AAACTTGATCCAGA-1 bmc 3k 2388 747 1.0887772 0 0
ModuTarity Optimizer version 1.3.0 by Ludo wWaltman and Nees Jan anccaccaeatal  pbmc3k 5410 864 1.0788382 0 0
AAAGAGACGCGAGA-1 pbmc 3k 3033 1058 1.4177382 1 1

AAAGAGACGGACTT-1 pbmc 3k 1151 457  2.3457863 0 0

. . AAAGAGACGGCATT-1 pbme 3k 792 335  2.3989899 0 0
Number of nodes: 2638 AAAGCAGATATCGG-1 pbmc 3k 4584 1422 1.3961606 1 1
Number of edges: 95965 AAAGCCTGTATGCG-1 phmc3k 2028 1013 1.7076503 2 2
AAAGGCCTGTCTAG-1 pbmc 3k 4973 1445 1.5282526 3 3

AAAGTTTGATCACG-1 pbmc 3k 1268 444 3.4700315 3 3

. . . AAAGTTTGGGGTGA-1 pbmc 3k 3281 1015 2.5906736 3 3
Running Louvain algorithm. .. AAAGTTTGTAGAGA-1 pbmc3k 1102 417 1.5426497 0 0
0 AAAGTTTGTAGCGT-1 pbmc 3k 2683 877 2.4972046 1 1

0% 10 20 30 40 50 60 /70 &80 90 100% AAATCAACAATGCCT  phmc3k 2319 787 1.1642050 3 3
[____|____|____|____|____|____|____|____|____|____| AAATCAACACCAGT-1 pbmc3k 1412 508 1.9830028 0 0
AAATCAACCAGGAG-1 pbmc 3k 2800 823 2.2500000 0 0

A A A A e A A A A A e A A A A A A R A A A A AT A AR | AAATCAACCCTATT-1 pbme3k 5676 1541 2.4312896 5 5
] ) . AAATCAACGGAAGC-1 pbmc 3k 3473 996 1.7564066 0 0
Maximum modularity in 10 random starts: 0.8723 AAATCAACTCGCAA-1  pbmc3k 2811 936 1.8498755 2 2
.. . AAATCATGACCACA-1 pbmc 3k 4128 1368 4.5784884 5 5

Number of communities: 9 AAATCCCTCCACAA-1 pbmc 3k 955 427 1.9895288 0 0
. ] AAATCCCTGCTATG-1 pbme 3k 822 406 1.7031630 3 3

Elapsed time: 0 seconds AAATGTTGAACGAA-T pbmc 3k 3208 1017 1.9326683 1 1
) T ) AAATGTTGCCACAA-1 pbmec 3k 1760 785 0.6250000 2 2
AAATGTTGTGGCAT-1 pbmc 3k 2761 1017 1.9195943 1 1

AAATTCGAAGGTTC-1 pbmc 3k 2740 749 2.2262774 0 0

AAATTCGAATCACG-1 pbmc 3k 2567 822 1.9867550 1 1

AAATTCGAGCTGAT-1 pbmc 3k 2969 980 2.1892893 5 5

AAATTCGAGGAGTG-1 pbme 3k 2978 873 2.4848892 0 0

AAATTCGATTCTCA-1 pbmc 3k 2641 928 1.4388489 4 4

> i D REBEAE ) RSERLENTAL > mAEER SIS
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§7 7CellMarker

Welcome to CellMarker

. MEfRCER

BIT#EIE100,000+% F=BYSCEE,

NENA67 N LRB K RIAY 13605 MarkerEL &, FufREY
81/1MAZNRY3891 2l 2 AU 99148 M MarkerE [FH

fEE A HY15814H

(k. BUEE.

Mouse Cell Atlas

>40 Mouse organs and tissues Microwell-seq

o Cells

7 Wash
Z }p i Out
=
Beads + Cells

>400,000 Single Cell
mRNA-seq

The Mouse Cell Atlas

Single Cell
DGE Data

scMCA

=

Cell Type
Identification

F—IRWE T /NRIF50F2848 . 40,0000
MR ERIAIE; BRICEEEHEIE
=k, >1,130,000ZHAE

Supported evidences for Marker Gene AT1G28290

Cell Type Experimen t BulkRNA  Single-cell RNA Evidence

Evidence Evidence

Our Evidence Marker Total

EY R CEERIRRE, SE8MIM. E7H MRE

e3P

X

D RisRiE

D RSB

D DR

http://xteam.xbio.top/CellMarker/
http://bis.zju.edu.cn/MCA/
https://data.humancellatlas.org/
http://ibi.zju.edu.cn/plantscrnadb/
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pbmc.markers <- FindAllMarkers (pbmc, only.pos = TRUE, min.pct = 0.25, logfc.threshold = 0.25)
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« FlASeuratfEEBHIESE (query ) BETRISEHIESE (references )
SEHIEENEBE228 1 {KAI162,0001NPBMCHICITE-seq#iEE

celitype.I2 predicted.celltype.l1

L1 jE%§

Reference

101

L2 T

BEFtrcEE

Platelet

-10

predicted.celltype.l2

< Q. other Platelet
§ % NK_C%;QM
.-' roliferating
"'.‘.?;?.' 4 ..0:':.
5 51 0' {‘& :
15 10 5 0 5 10 10 5 0 5 -1ID -;.3 0 5

WUMAP_1 UMAP_1 UMAP_1
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« (3) ETRHABRHBUELE: EBISingleR.

# human

hpca.se <- HumanPrimaryCellAtlasData ()
bpe.se <- BlueprintEncodeData ()

DICE <- DatabaseImmuneCellExpressionData ()
NHD <- NovershternHematopoileticData ()

MID <- MonacoImmuneData ()

# mouse
MRD <- MouseRNAseqgData () %
IGD <- ImmGenData ()

CellTypistEEzNERRM
SingleRTEZRhRAN: https://comphealth.ucsf.edu/app/singler

Singld})

BEFircEE

UMAP_2
on
;

singleR

EFNovershtern i

Hematopoietic Data

Megakaryocytes %
:g%“-‘

-
e D
':ﬁ';:"{;:,; oele
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UMAP_1

nq
> Platelet
-10 5 0 5
UMAP_1
singleR
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Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping
Skipping

il JESithe 3
« (3) ETRHABRHBUELE: EBISingleR.

Human immune cells across tissues

[1/14]:
[2/14]:
[3/14]:
[4/14]:
[5/14]:
[6/14]:
[7/14]:
[8/14]:
[9/14]:

[10/14]:
[11/147:
[12/14]:
[153/14]:
[14/14]:

12 donors, 4to 12

CellTypist: automated cell type annotation

CellTypistEH o F B4

Public datasets

tissues per donor
~330k immune cells

e 0%q il
o 332 .
I B
o
DY

scRNA-seq

Label curation
: Model training

%

Annotated cells

Immune

cells
—

scRNA-seq
scVDJ-seq

CellTypist
models

—_—
+ manual
curation

!

g
Immune_ATll_Low.pkT (file exists)
Immune_ATll_High.pkl (file exists)
Immune_AT1_PIP.pkl (file exists)
Immune_ATT_AddPIP.pkl (file exists)
AduTt_Mouse_Gut.pkl (file exists)

COVID19_Immune_Landscape.pkl (file exist:

Cells_Fetal_Lung.pk]l (file exists)
Cells_Intestinal_Tract.pk]l (file exists)
Cells_Lung_Airway.pkl (file exists)

Developing_Mouse_Brain.pkl (file exists

Healthy_COVID19_PBMC.pkl (file exists)
Human_Lung_Atlas.pkl (file exists)
NucTlei_Lung_Airway.pkl (file exists)
Pan_Fetal_Human.pkl (file exists)

» 1. Use in the Python environment
» 2. Use as the command line
» 3. Use in the B environment

» 4. Use as Docker/Singularity container ®

Emerging cross-tissue features

— Convergent phenotypes across tissues

| Erythrophagocytic
@ ' @ macrophages

— Tissue specialization of o and yd T cells

i

)
@i

“— TCR and BCR repertoire analysis

1 e

i
~
= <\

o CellTypist
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« pbmclk,

SHRATENSHEERNER

1,223

Estimated Number of Cells

54,458

Mean Reads per Cell

Run Summary

Sample ID

Sample Description
Chemistry

Include introns
Reference Path
Transcriptome

Pipeline Version

3,219

Median Genes per Cell

Homo_sapiens_GRCh38

Single Cell 3' w3
True
.mo_sapiens_GRCh38
Homo_sapiens_GRCh38-

cellranger-7.2.0

Cells

Barcode Rank Plot

100k

10k

1000

UMI counts
=
[=]

—
=

1 100

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

10k

Cells
Background

1,223
95.5%
54,458
9,726
3,219

30,081

Sequencing @

Number of Reads

Number of Short Reads Skipped
Valid Barcodes

Valid UMIs

Sequencing Saturation

Q30 Bases in Barcode

Q30 Bases in RNA Read

Q30 Bases in UMI

Mapping @

Reads Mapped to Genome

Reads Mapped Confidently to Genome

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

66,601,887

97.

99.

7e.

94,

9@.

92.

96.

9.

E]

57.

77.

e

4%

9%

a%

2%

7%

7%

5%

. 0%

3%

9%

X
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