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1. R installation

EO[HIO| 272 Single cell RNA-seq H|O|E{0f CHSIO] AHtAto] RO Mt A 245 T
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4 QUZZE WinSeurat & M&$ICE Single cell RNA-seq & 24M35lE O 7|2XO=Z AIEE|E
Z= WOl Cell Ranger = Loupe Browser O M= AFA7L 24 F8E XEE £ 871 M2
Hste ZUE X Y = ULk WinSeurat & AL 24 FME RFSI0] ZOtE &olsty,

2Rl Mg TdE = Us
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Getting Started
[Home]

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
CRAN mirror.

If you have questions about R like how to download and install the software, or what the license terms
R Project are, please read our answers to frequently asked questions before you send an email.
About R
Logo News
Contributors
What's New? « Rversion 4.0.0 (Arbor Day) prerelease versions will appear starting Tuesday 2020-03-24. Final
Reporting Bugs release is scheduled for Friday 2020-04-24.
Conferences « Rversion 3.6.3 (Holding the Windsock) has been released on 2020-02-29.
Search
Get Involved: Mailing Lists « useR! 2020 will take place in St. Louis, Missouri, USA.
Developer Pages « Rversion 3.5.3 (Great Truth) has been released on 2019-03-11.
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https://www.r-project.org/

CHAN Mirrors
The Comprehensive R Archive Network is available at the following URLs, please choose a location close te you. Some statistics on the status of the mirrors can be found here: main page windows release)
windows old release.
If you want to host a new mirror at your institution, please have a look at the CRAN Mirror HOWTQ,
0-Cloud
Rs.//eloud.r-project.org/ Automatic redirection to servers worldwide, currently sponsored by Rstudio
Algetia
httpsi//eranusthb dz/ University of Science and Technology Houari Boumediene
Argentina
http://mirrorfeaglp.unlp.edu.ar/CRAN/ Universidad Nacional de La Plata
Australia
https.//eran csiro.au/ CSIRO
hitps://mirror.aarnet edu.au/pub/CRAN/ AARNET
https://cran.ms unimelb.edu.au/ School of Mathematics and Statistics, University of Melbourne
https//eran curtinedu au/ Curtin University of Technology
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The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one
of these versions of R:

* Download R for Linux

N )
I- Download R for Windowsi

R is part of many Linux distributions, you should check with your Linux package management system in addition to the link
above.
Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code.
The sources have to be compiled before you can use them. If you do not know what this means, you probably do not want to
do it!

* The latest release (2020-02-29, Holding the Windsock) R-3.6.3.tar.gz, read what's new in the latest version.
* Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

¢ Daily snapshots of current patched and development versions are available here. Please read about new features and bug
fixes before filing corresponding feature requests or bug reports.

* Source code of older versions of R is available here.
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R for Windows
[Subdirectories:
base Binaries for base distribution. This is what you want tciinstall R for the first time.l
- Binaries of contributed CRAN packages (for R >= 2.13.x; managed by Uwe Ligges). There is also information on third
party software available for CRAN Windows services and corresponding environment and make variables.

old contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13.x; managed by Uwe Ligges).

Rtools Tools to build R and R packages. This is what you want to build your own packages on Windows, or to build R itself.

Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case of questions / suggestions related to Windows

binaries.

[You may also want to read the R FAQ and R for Windows FAQ

[Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with downloaded executables.
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R-4.2.2 for Windows

Download R-4.2.2 for Windows (76 megabytes, 64 bit)

README on the Windows binary distribution
New features in this version

This build requires UCRT, which is part of Windows since Windows 10 and Windows Server 2016. On older systems, UCRT has to be installed manually from here.

If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum of the .exe to the
fingerprint on the master server.

Freauent |y asked questions

* Does R run under my version of Windows?
* How do | update packages in my previous version of R?

Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
Other builds

* Patches to this release are incorporated in the -patched snapshot build.
* A build of the development version (which will eventually become the next major release of R) is available in the -devel snapshot build.

| Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR>/bin/windows/base/release html.

Last change: 2022-10-31
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Previous Releases of R for Windows

This directory contains previous binary releases of R for Windows.

The current release, and links to development snapshots, are available here. Source code for these releases and cthers is available through the main CRAN page.
In this directory:

R 422 (October, 2022)
R 4.2.1|(June, 2022)

R 420 (April, 2022)

R 4.1.3 (March, 2022)

R 4.1.2 (November, 2021)
R 4.1.1 (August, 2021)

R 4.1.0 (May, 2021)

R 4.0.5 (March, 2021)

R 4.0.4 (February, 2021)
R 4.0.3 (October, 2020)
R 4.0.2 (June, 2020)

R 401 (June, 2020)

R 4.0.0 (April, 2020)

R 3.6.3 (February, 2020)
R 3.6.2 (December, 2019)
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Index of /bin/windows/base/old/4.2.1

Mame Last modified oize
Parent Directory -
md5sum. B-4.2 . 1 txt 2022-06-23 11:53 80
= 2022-06-23 11:53 161K
I B=4.2 1-win.exe | 2022-06-23 11:53  79M
Roios 2023-01-18 12:33 1.8k
BEADME B-4.2 1 2022-06-23 11:53 B2k
rw—FADB-4.2. 1 himl 2022-06-23 11:53 107K
o M-REY IS TON, B-4.2 .1 2022-06-23 11:53 4B

Apache/2.4.39 (Unix) Server at cloud.r-project.org Port 80
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18 2 - R for Windows 362
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GNU GENERAL PUBLIC LICENSE
Versian 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
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2. Home
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Home O|M= WinSeurat & ArE3H7| 95101 ALEAL € A9l Login It 24

&5
=dst7| 25t0] HOIHE 232= HAY Load data 2 TdEICH

2.1. Login

08310 WinSeurat & AL83}7| QI3+ 1FS Hasict

=
=
2I50| 2tZE[O{0F WinSeurat 2| 7|5& AM&E == QUCL FTP OfO|C|et HIEHS S YT =

WinSeurat

Powered by Ebiogen

a3 2-1. Login 7|5
2.2. Load data

WinSeurat 2 AtE5t7| 2IiA MX ExSCEA Report LtS =2{2tOF $HCH O] M2 scRNA-

Seq =4 A1} & StLIO|H, Import ExSCEA Report H 2 t

oMol o2 =OlE |

=4 s 282 & Us -2 IA F2HK7F JCH JEW -2 Input data HHES Sl

WinSeurat input Lt0| S0{%U= ME =0 4=2E MEIS= ZO0|CE scRNA-Seq ZitEL

A2E HAFHO CHRZE B2 F| 6. WinSeurat > WinSeurat Input 202 T&5IH E=ICH

WinSeurat input 2 Zt MEHo= EXSt= ZL 20| barcodes, genes (EE+=

matrix 3 7HX| ODtYE FHEH, 220 MtAE2 &= F5F0 IS 2X| fY=Ct a8 2-2 =
|

2|
flet 2 F=E 2O0|ECH A8 2-22F 20| Z4 ME0ICE 3 71X

features),
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oo E0YAE EH ZEE MEHGH WinSeurat 0N diZ MEO Cfst 2Mg AT =+
AL
= = = 1 _—
D =
WinSeurat  |WinSeurat ihput Sample_néme barcodes
iz .-_>
E0 MES =
13 2-2. Load data =¥ 98t E
FHR 2 input RDS HES MEHSIO RDS MHYE 22{2= YWRHZ 00| 40| TIAHE
A0E O|ojM FEAg £ UCL 0| BX stepl RE step3 7HXA|Q] HIOJH FA2| 1nge o|0O|
THE Aoz 7HFEStD stepd R E 2HS ARt O|F Sdf O[T 4ot AutE A3t
FohEMg DY 4 Ut
MW 22 FHR

HACR HOHE =W 2HEes 2t T2 Sttto) Zldd 0to| 20
| &2 E|H Done EA|Z} E=HA 18 2-3 of 20l&= AXNH Single or
Integration Hi =Y F2 Single HEZ, 02 HES SE5HY
o
=

EOo| 43t EICt CY ME E
TEst= 24 Y A2 Integration HES 22510 242 AR = QL

Start WinSeurat

Import ExXSCEA Report

Input Data Input RDS

Single

Integration

Reset

8 2-3. Load data 7|



3. Analysis

Analysis & THY MEZ BMZ2 ZTI™SHE Single sample It 0{g] MEZ STt 242
ZI#St= Integration 22 A EICE Single sample 1t Integration 2| 24 THA& Data generation,

Data processing, Exploratory analysis, Marker identification, Cell type assignment, DE analysis,
Additional analysis £ &tAH FMEICH
EME Tdsts HMEPMQl SE2 Single sample 1t Integration O] {AlSH?| {20 £

0f 7 GOl M+= Single sample & 7|E22 HYSIH, Integration Off SHE = LHES LI ZMNE

2getct

3.1. Data generation

Integration O A| Data generation 2 HMX Data merge & TI&TtC}L Data merge Ol A= ZF ME0|
Cisto] HIWE /3t A& Ol§2 XIETICL Sample list 0 M2 E2{2 HME HO|HZ0|
HAZD 2t MESC I5YH2 XYLt 13 3-12 Data merge 2tHE EO{FELL

Save Option

Step 1. Data Generation

[Data Merge]

Sample List Sarmple name

[Quality Confirm]

Category

[Cell Filtering]

UMI Counts Per Cell

Genes Detected Per Cell

Mitochondiral Counts Ratio

Complexity

[Filtered Data Confirm]

Category

13 3-1. Data merge 7|5
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Data generation = Quality confirm 1} Cell filtering, Filtered data confirm 22 FJEICt Quality
confirm EtAOM= &F OO[Ho| %x7| S22 Hog =+ A0, oA 7tX| X|I#E &5t9

Qotg = Ae XEe O3 2Lk Cell
counts = WEOAM AEE M=l =5 st counts per cell 2 MZ o AZEE UMl 9
+E olOjgttt. UMI = 1/ 24 AlgXtz 2 tHE d=5te 3l o5t= O AM8E =
E{1O|Ct. Genes detected per cell 2 MZIZ & 7"%._| FHXS| =& <2|0|BtCt UMIs vs Genes

L [
detected = UMI & SH™XIO| £E =olat 4= Q= X|EE 9|0|$HC}| Mitochondrial counts ratio =
= 2l

iy 4Bl BUS WY & Uk B
ol

Erl

o
H1r_>.'.

>

M=o =Zst=l DjE2=2|0te] HES 2|0|stCt. Complexity = UMI & AZEE RTXtO| HIZO|
log10 2 Fot 2t LIEFHCE Complexity 7F RCHe A2 UMI CiH| REXS| =7 ML AS

ol0jstH, ol M=o ZotEl REAe] FF7E CHYSHA| @bt AS 2lbjetch. J8 3-1 2

—

Quality confirm 2tHt ZEQl o4 ZHX| X|& d2j=E HOjFECL

Step 1. Data Generation
8 counts por cot Cones detctnd puc ol

[Data Merge]

U s Ganes dotectnd Meccnonara comts rave Complesty

Benes Detecled Per Cell >
2
Mitochondiral Counts Ratio . / I H O= §
7
Complexity

[Filtered Data Confirm] . . —

Category

Cell filtering EtAIIM= 240 EXget M=ZE MASCL 2F X H CHS YA AFAE
X8 = A2, Cell filtering Off 7|2X 22 ML= AA2 & 12 2t
H 1. Cell filtering 7|23}
Category e Z|CHZt
UMI range 500 MZ2o| Z|CH Gene count per cell
Gene range 300 MZ2Q| Z[CH UMI count per cell

Mitochondrial ratio | AM|®£ 2| %4 Mitochondrial ratio | MZ2| Z|CH{ Mitochondrial ratio

Complexity ME2Q| %[2 Complexity MZ2| Z[CH Complexity
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a8 3-3 2 Cell filtering 2HI} X[A/Z|CHZfO0| O|O|X| Ao MEE X g JdgfZE
TfEhAH *J% 2t X|®;O| XA 2 YD R Y dhS, WM M2 Z X|EQ
U=st 4 |BtCh 2 X2 E 25 UtESH= MZES0| F=EEICH
[\ i@
. / |
[Quality Confirm] E A ] \ i
A
] ' \ o a
Complexity I ’
33 3-3. Cell filtering 7|'s
Filtered data confirm EtAOIM= M ZHEHZE E HO|EHS M 7HX| X®RE —'—lo

SOl
golst ZRUE oY BB
LEY & HolE o XE 1z

Save Option

[Cell Filtering]
UMI Counts Per Cell

Detected Per Cell

Mitachondiral Cour

nts Ratio

Complexity

[Filtered Data

a3y

Ch O] EHAlE HHEA| KO} &=
SO

UM counts por cot

CHAZL OtLO, Cell filtering THAOIA st
otz ECh 18 34 &
£ HojELh

Filtered data confirm

Ganes detected por col

LN 12 Ganes detected

3-4. Filtered data confirm 7|s
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12 WinSeurat 22 £ME 0O|0|X|= A&l 3-59F Z0| ot > Ct2 O|EC2 ME > =

[
A XFOLO XFE & ULk

mIR Graphics: Device 2 (ACTIVE)
otel me7|E 37|#

CIE O|IESE HE » Metafile...
SR SA > Postscript...
o143} 7].. Ctrl+P LI

Png...
ZXE Lt
Bmp...
TIFF...
>
10 Jpeg
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3.2. Data processing

Data processing 2 Cell cycle confirm I} Normalization, Feature Selection 22 T+JEICt AL
bekof et M= F7|E AqsloF St ZR7F YMBICE WinSeurat 0 M= Species 7 Human &
ot 3 Z7HR| JBoIM M= F=710f WE Mz 2Holg =25k, 0| 4 A0 M= 7
12 O2E ZA™Y = QAULCL Cell cycle confirm EHAE Species ¥E20|A ME0| T2 MeHsta
Number of features &=0f O[O|X|2 HEHSI7| Q50 At =20 ALEStE= FHEXL —’F%
AL 245t = B0| Species Z=0 912 4% other £ MEABICE Number of features 2|
7| 2%r2 20000|Ck 18 3-6= Cell cycle confirm 2M1t Species 7t Human @ Z20f CHSE M=
F200 e Mz el di=E 2o FC

-1 H oF

BN

a3 3-6. Cell cycle confirm 7|5

Normalization CHANME= MZ=E |7_+9| LH0| CHt Hetot H{WE 2[5t0 Read count & 7|Hte 2
=]

HrztE ABICE WinSeurat 2 Ertet HRH2E SCTransform 1 LogNormalize 7t XS EICt.
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SCTransform 2 Sequencing depth & 12{& 1} SA[0] O EZE2(0t M= -’F—
£ Qe Hrsh g#0|0, logNormalize £ Sequencing depth BHS 12{dt=
Regress £ st #80| SCTransform QI ZL0|2 MEECH M=Z FI|2
HAE d20= s M=ZE FIE 2M0M Mol 5= RUCE Regress S=0{ A
G2M, S) & 240N Mg HAE MEle &= QUCE T8 3-7 2 Normalization

Step 2. Data Processing

Feature selection THAl= THEMIZ CO|Ef MEOM Jofgt FEAE MESI7| 2ot St

THAOICE O] A= & ZF 24t X7 2 RUAE HEst0], MZE Fd 7tel Xo[FE oty +

UA=E ot= AOIC Seurat ZZM A= Ol2fet Ea-24 AE AHE =AY 5o ©HE 2

GIOIEOf WHE ZAE & HHIESCE Seurat = Z|2H2Z HOH ME & 2000 7H2l
=8 =

ULt HOo[H ME A7|0f et
q

=2 A

feature(gene)= MEHSIEE E|0{Q2 D, feature =
3 Lf /5l feature =€ =8 F

=
=
feature =8 ZTJSI0 2M HLE FMAF|ALL =

o A o
(e = T 1=
UL O EHAOM T 2 MO "Ha-2ih HAE A5t &9 N 7H2| Feature &
BtetstCh O] N 2442 #ote =2 X|EY = UL

coLaLz
15 N 15 ‘eelr

.ccLa

ool

PTGDS
" ey
cxcL | IFi27
“PPER

=

* Non-variable count. 8968
*+ Variable count: 2000

*  Non-variable count. 8968
+ Variable count: 2000

Standardized Variance
Standardized Variance

1e-02 1e-01 1e+001e+011e+02 1e-02 1e-01 1e+001e+01 1e+02
Average Expression Average Expression

12! 3-8. Feature Selection 7|
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3.3 Exploratory analysis

LN 1= [
HolHel £Ed= RAISHHM XMA HOIHZ XS =25ks 7|8S 2[0ISHCf. Number of PC
g22 45k AL Vi 205, 7242 300[th. A8 3-92 PCA 3HEHE EO0EL}

Step 3. Exploratory Analysis

[Pca]

Ao FH2 N+ Aot

SCTransform 22 FrztE T3 42 HO|He HIS HMAHIUZ| MEof FE& 7H==of IA
g2 LR AX|T logNormalize 2 HitE D dR0= FE2Q =7t 240 2
gge DjEch 2™l FE= JH+E MES7| et X|EZ Heatmap, Jackstraw plot, Elbow
plot O] ®|ZEICt Heatmap 2 22| FEEE Td%t= |RTUXES 7|82 HO|HE FHSHA
=28 = =X Grtg = A= X|HO|CE WinSeurat A& ZE FHE2| Heatmap 2 2=
20| oj@7| WEof, 7taX 422078 O|Liel FEE0| CHSt Heatmap & 12l= WS HEFSICL
Jackstraw plot = Zt2fe| FEE1 0|0 ZeE FHA AtO|Q GEHdE ALSHH P-value 2

H&sts 2iZO|Ct JackStraw plot HAE P-value & 7|8tCZ XHO| FHE JiFE AT}
A2 scTransform 2 EH S M2 A Jackstraw plot BHAI2 seurat &F0A HESHK] 2470
H|ZHYSLEICE Elbow plot & F4EC| EF BAE 7|¢e2 T5E J2HZO|C Elbow plot oAl
HFE HAC| Hayt M2 BEEZ XX FTHE /=2 AL Heatmap 1t JackStraw plot,
Elbow plot & 2t HAFAZL = TR NsE Adoitt 22 3-10 2 Confirm the

optimal number of PC 2}H1t Z1H=EQl Heatmap, Jackstraw plot, Elbow plot O|O|X|E & OJ&Ct

1
lo

- 15 -



Save Option
Step 3. Exploratory Analysis
Pcal

Number of PC

[Confirm the optimal number of PC]

Category

Number of PG

thout Integration]

Optimal Number of PG

13 3-10. Confirm the optimal number of PC 7|5

Clustering OlM&= 2AM AHE XX FHE =& 0|&3t0 M= &S FMTHCt Optimal
number of PC Ol %A M ZtX| X|2Z2 ZQlE Z[Ho| FHE =5 YHTILC} Resolution &
Clustering EHAIOIM EEEE ZHSIY #HQ| =& =Y = U2H, 7|42 080ICh &3
|42 Z0|2{M resolution S LH2|D, HICHE 2F 742 22|2{W resolution S 22|H
HE8Y = AUCL Method = =& Y1E|FS MHY = A= SF2Z, TSNEL UMAP & StLIE
MElSE 4= QICE Trajectory analysis 2F €2 F7F 242 X UMAP £ 7lHtez FHE
HIOIHZTH X[ /7| 0], ol2{gt 2M& TSI Xt LM UMAP & 0|83t =3 248
Tlgysop ot O 3-11 = Clustering 2tH1b Zat=Ql & O[OX|E 2O FECH XZfs

UMAP/ASNE Of Ciet BMZME XNEstaxt & 4
Aoz MESH §|, £ WinSeurat 0| CHA| 282 %

MYotaxt & H2 Save value HHES SESHH EICH

Save RDS HEZ 2850 RDS
Ct. UMAP/tSNE Of CHSH Xtgx HEE

0 Ir

Step 3. Exploratory Analysis

[PcA]

a3 3-11. Clustering 7|'s
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Integration | A{= Clustering O| & EtA= FZEIC Clustering without integration 2 HE
Batch £ 112{3tX| A2 HMEfOIM ZE=S HdS= HHAO|H, Integration 2 ME 7+ &
HEjel MZESS QfXE 7HeE ME CE Ho|HE 3tLte| Z7Ho| HiX|Sh= EHAO
Clustering without integration 2 Single sample 2| Clustering At &8t SME0| AtEEICE
Integration M= MZ CHE MESE StLte| S2tol HiX|ISH7| {5t 7| &F0
T UHSICt 7|EHCZE ALE2E= M2 Number of features 2| 7[2Zt2 2000 O|Ct & 3-
2 Integration ©| ZItE Q!
ME 24 Oo|HE MESAX & HS Save RDS
s RDS HA9| HIO|HZ MEY £+ UL

=
=
o
—

Clustering without integration 2| A1tE¢l & O|0|X|E, 3-13

LT
om = rio M

o

o

>

i

h

2

MM

I}

2

(0]

(e}

g

2

-}

>

>

-

88
UMAP_2
"
¥l
i
s
:

3 5 [ 10 3 o 3 o Y 13 o
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13 3-12. Clustering without integration 7|s
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3.4 Marker identification

Marker identification 2 Finding markers 2t Marker expression 22 M EICt Finding markers
A= P-value E 7|8t 2 CHE TSI H[WSH0 &H XO|7t LEIL= RTXS0| FEEICL
WinSeurat 2 P-value & Al4tt= CHot WS MSSHCh # 2= WinSeurat 0| A | S5t= P-
value A4t S0 0|52 7Hefot HH2 HOFC Loupe Browser O A= wilcox & O|&83+0] P-
value £ AIMSH7| WE0l, WinSeurat OIME FSYSHA 7|2U2E wilcox & AME%HCL
Integration Ol A| = wilcox £ O|-&3}0{ P-value 7} A|4HEICE

HE 2. P-value A4F i

Finding method Description
wilcox Wilcoxon rank sum test (Default).
bimod Likelihood-ratio test for single cell feature expression.
roc Standard AUC classifier.
t Student'’s t-test.
. Likelihood ratio test assuming an underlying negative binomial
negbinom distribution. Use only for UMI-based datasets.
. Likelihood ratio test assuming an underlying negative binomial
seAEEEL distribution. Use only for UMI-based datasets.
Uses a logistic regression framework to determine differentially
= expressed genes. Constructs a logistic regression model predicting
group membership based on each feature individually and compares
this to a null model with a likelihood ratio test.
MAST GLM-framework that treates cellular detection rate as a covariate.
DESeq?2 DE based on a model using the negative binomial distribution.

Me O |FEXE A= 288 d8g = Aol 25 28 E=
ALt Positive/Negative marker &=0|A= Fold change 7t 0 EC} 2 &
| £= HOj0| 2 ¢=8 ¢ AUX| MEz &= ACE Number of markers
AXt Sk O |HAAel =& 2|0|5tH, 7|
0| CHSHO] P-value 7t 7HY [olst Q-?—l
SE|H, Cluster 2=0M 2= &S MESH 3
O|O|X|7} ‘4-g=ICt O3 3-14 £ Finding markers 2}t ZAxt
B E=Ct

o Jm
r|r 8 o

FHI

10 O|C}. Finding markers o] ZIE2

2
QUASO 3 HEI HAE nYUE
L=}

A o > 4% U
H ol nE my oA

ol ozt Clustering heatmap
QI Clustering heatmap O|0|X|E
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Save Option

Step 4. Marker Identification

[Finding Markers]

egative Marker

1% 3-14. Finding markers 7|s

Marker expression thAl= 2t Z&O| CHSH0] O |AXLS| & +=FS 2QISCh 2N FEE
O X CHE 2R S0 H W5t sie 2 EOAM Folsh Ul =F8 EO|=X| A|[ZEH2E
2tolgt 4= UCE Figure &=0IA Violin plot &= Clustering & &30 @St= O|0|X|E &g
%= QUCE Marker gene name &=0| FTAL O|E2 YEHSIH ZE FTO| CHSIO] siE FTXS
g4 dEE & = UL oy {FTXEL Lo =F2 sAl0 27| f8iM= |FHX O|ES
= Violin plot %

HE ()2 FEEEE 2ZHsCH 38 3-15 2 Marker expression Mt A0S0l
Clustering 9| &al =& O|O|X|E EHFEC}

Step 4. Marker Identification

[Finding Markers]

13 3-15. Marker expression 7|5
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3.5 Cell type assignment

—

Cell type assignment = cell type 2 X|&dl= HOEN €1 s TEE 7[Htez IH

X|™H38t= Specify manual cell type 3t gfAlar DB & 0|3}

+ Specify automatic cell type F7tX|
galoz PHEICH WA, Specify manual cell type ZAl2 ARX7L 20 Qe M= EFYDt O/
Td5t= O REXASE 0|85t OofH ZTO| SiF M= EfRQRIX| =elst £, #4& O[O|X|
o0 s M EtRY O|EE2 HESDIC) Cluster name &=0| 0|52 HAstH= #TS MEStn
Assign cell type =0 HASIAX} 5t= 0|2 YHTICE Assign HES 0|8510 HESH=
=& 0|2 H&5li, Run HHEZ 0|83 HEO| 2zE & O[OX|E ddotct o E =0,
MS4A1T 2 B cell 9 O |TX0|H, GNLY 2F NKG7 2 NK cell 9| OFH [{TIXIO|CE Marker
expression 2 &0Ist At 1 ZZO| NK cell, 4 ZZ0| B cell 91 H2Z O|&E[20, i
Nz Etel2 & olojX[of ME3IRICt d7 3-16 £ Assign cell type SHEHI AIEOl AZE
EfQ| 0|E0| HEE&l Clustering O|0|X|E EOFLCt

Step 5. Cell Type Assignment

uMAR_1

13 3-16. Specify manual cell type 7|s
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-
Q
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of A X|GSIX| %10 Database £ 0| 8310 cell type & A5 X|HstXt & E2,
3-17 M3 Specify automatic cell type OIA X8 == RUCt SingleR T{7|X|E O[St Xt
oIZtIt OpA Fof oish Oj2] & CIoHH0|AE ZHESHY cell type 2 X222
g = QICE O|E BHA| Select database TOIA AtE3l2{E= database & ME4SID Ready
2 2330 m7|X|E FH|s{OoF BtCH O] DimPlot O|A] label on/off & MEHSIOY
UMAP/tSNE O[O|X|Of cell type & EAISIHL HEAISHA| & & ULt Of7|7hK| T E HIOIHE
MYstax g Z2 Save RDS HES 0|83t RDS ¥ACZ HO|HE M¥Y =+ RUCh =3
Score Heatmap 2 O| 8310 cell type B & Y42 heatmap 22 X&' = QUCE Of Of, g2
f7| XM MSEX %7] =0 & O|0[X|2 ALY = UL XE522 OjEHE = 750
420= CHAl R1Z2| Specify manual cell type HAl2 0|30 +=F2Z cell

or= 7
type 2 X =& UCL
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Save Option

Step 5. Cell Type

[Specify manual cell type]

Cluster Name
Assign Cell Type

Method

tomatic cell type]

DataBase Name
aleR]

SingleR ready

DimPlot

singlr_labels

15
o
10
o
\4::!‘
Dendritic cells
54 ® Beels
® Basophils
® CD4+ T cells
| ® CDB+ T cells
% ® Dendritic cells
= 09 * Monocytes
2 N ® Neutrophils
® NKcells
*  Progenitors
-5 ® Tcells
-10
EegspHss
-5 5 10 15
UMAP_1

3-17. Specify automatic cell type 7|5

Scores

I I Labels HIGNer L abets

B cels
Basophils

CD4+ T cells
CD8+ T cells

Dendritic cels Dendritic cels
Monacytes
Neutrophits
CD4+ T cells NK cells
Lower Progenitors

Monocyles

Tcels
CO8+ T cells

trophils

NK cells

Basophils

13 3-18. Score Heatmap 7|s
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3.6 DE analysis

DE analysis & Volcano plot 1t Expression level 2 #-dEIC} Volcano plot tHAE MZE CHE F
Hlm TCH| CHSHO! P-value 2F Fold change £ 7|8t 2 H|W$H O|O|X|E EO|FEL} Groupl
&=k Group2 E=0| Blustixt St= TSl HSE HE ()2 TIEHEE YHSCL P-
value 2t Fold change ®¥=2 AHTFAZL |OlStCt THSH= AAZS YSICL 2|0 |O[D

QEXE Jdfjz=Ato| EHSD A OM Number of Gene mark HASHD M2 MR FHA
N+E Yot 18 3-19

agj=E =2oj=Ct

rot

£ Volcano plot 31t ZtE0 =

Step 6. DE Analysis

2ot Fold change YAZt2, d2A dd2 Y=HTH P-value

WZHM - dnt mpet 4 = d2

LA LS BEAISICL WM HAH0= Group2 2Lt Groupl O|AM [{2$t XS0 EA|ZIH,
ek FA0= Group! 2Lt Group2 0| M 72|t R AHS0| HA|ECE

Expression level 0= volcano plot Of 3iE5t= value ¢S A= MESE |so|Ct ZAEH

=
AP0l Wt Aol XY ThE 10 £ MR 42570 T AP o
%g B,

—
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3.7 Additional Analysis

Additional Analysis & Multiple plot 22 Z} Cluster ¥ SXAI ZHZ2
a3 3-20 M Ridge plot It dot plot & ®#dt= plot & MEMSIA, ZF gene name 2
&*gsf}l'—f HAEDY YAOR Zdot gene list € 22N BMY = ALt AT gene
name 2 4% Z20[= Input gene symbol HOA ()HEHZ S §lO| gene & H7|BHCE O E
0] 27X genename 2 7|¥e Z? CiS1t 20| CD79ATCLIA ¥A o2 7| DIt Gene list 7+
OtM O 7HE EZ|St2A & ZBR0e= HAE Ao mMUZ gene list § PH= Fl, Import

gene list(txt) ®0| import HELZ LIS =2E =+ UCL T HZE LH2 U= gene
list & AALY 1 WO Enter HH22 F LIS 7 OE 01522 MY > HAE Ho=z
=2|(txt) SA L= KMYSICE T, o SO plot =7t BOIY SLHHE 4= AZ|0| gene M=

o
1700 107 O|LHZ M|EtSH= HS HESICH

ok CD79A TCL1A

Step 7. Addtional Analysis

[Multiple Plots]

Identity
Identity

O Input gene symbol

@ import gene list (.txt)

Import "

9
8
7
6
5 Ao
4
3
2
1
B cell
0 1 2 3 4 0 1 2 3 4
Expression Level Expression Level
13
12 ®
1 ]
10
Average Expression
91 25
2
1
8 1.0
0.5
- 0.0
H 05
] ]
2 6 Percent Expressed
] ]
5
L . 25
1 ® 50
4 ® ® 5
3]
2]
14
B cell
CD79A TCL1A

Features

33 3-20. Multiple plot 7|&
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4. Additional Function

4.1 Save option

240 Ar8E SME2 O 4-1 10t 20| Save option HHES Z8/6t0 HAE MAZ XYL
7 UCE WinSeurat Z2HS TR 20| Lo SUC2 242 LiA| TS = BR0=
MEgE 29 ZEE gasty e -+ ot
Save Option
Step 7. Addtional Analysis
[Multiple Plots]
Plot Ridge Plot
Gene Name O Input gene symbol
@ Import gene list (.txt)
Import
33 4-1. Save option 7|&
4.2 Reset data
=40| 22E T M2 HO|Hz M5 TIYStuA ootH, O3 4-2 °F 20| 33 Lol S
HES 2250 ot import t= SHOZE 0|5 = UCH & 4-31F 20| Reset HESZ
B2 H4S HYZED Yss GO[EES CHAl Input St M2 HIO[E2 WinSeurat 242
Rgst 4 9t

Start WinSeurat

Import ExXSCEA Report

Input Data Input RDS

Single
Integration

Reset

17 4-3. Reset 7|5
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