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1. R installation

EO[HIO| 2 2 Single cell RNA-seq HIO[EOf CHSHY AtAte] RO mel A 24 T

= =
2 QAZE WinSeurat 2 KN3$HCh Single cell RNA-seq & E45ls O 7|2NMoZ AMEEE
T2 QI Cell Ranger = Loupe Browser Ol M= GFA7F 24 SHE XIFE == 8171 WE0

Hste ZE X T £ ALCE WinSeurat & SFAZE 24 SHE ZFSHY ZUE &I,
Cell Ranger = Loupe Browser OA= ZTId5t7| ofgfz H7HHQ 2M&5 T

T2 #OICE WinSeurat & HFALL] B w2t X|&EHo=z AHOIE & ofFOo|Ct
WinSeurat 2 Seurat O|2t= R If7|X|E 7|8t 2 H|ZE[QULCt Cell Ranger% 0| 873}0] Generate
count matrix Z1E Y2 F Seurat & S50 EM S TIATICL Seurat 2 Single cell RNA-seq
=AM 7HY BEHAHCZ AEE= 23 R If7|X|O|CE

WinSeurat 2 ®J&3tA AR8SH?| {siMe= R Ol2ts &4 Z2IMS MX|sjof ot R
T2 WS HXSH7] fiME BN CHS URL 2 8310 R 34 =ZH0|X|0] T&$hot
(https://www.r-project.org/). SHO|X|0f F&SHH I8 1-1 I 22 2HS & = A=, 97N

CRAN & = &3t}

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.

12! 1-3. Windows 2% H|X| MeH

M iz 2He M el ols = =] t o =2 0o|s
Zlgdez d¥E R Z2IOYMES 2X5t7| fliMs a8 1-4 2 20| X5 ALEXAE fIet R
S| S o =A2|s
2 g5 SE
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-3.6.3 for Windows (32/64 bit)

Download R 3.6.3 for Windows (83 megabytes, 32/64 bit)
nstallation and other instructions
New § x =

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. You will need a version of md5sum for windows: both graphical and command line versions are available.

Frequent |y asked questions

e Does R run under my_ version of Windows?
¢ How do | update packages in my_previous version of R?
e Should | run 32-bit or 64-bit R?

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

Other builds

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

e Pr us releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
< IRROR>/bij ndow: I

Last change: 2020-02-29
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Previous Releases of R for Windows

This directory contains previous binary releases of R to run on Windows 95, 98, ME, NT4.0, 2000 and XP or later on Intel/clene chips.
The current release, and links to development snapshots, are available here. Source code for these releases and others is available through the main CRAN page|

In this directory:

R 3.63 (February, 2020

R 3.6.1 (July, 2019)

R 3.6.0 (April, 2019)

R 3.5.3 (March, 2019)

R 3.5.2 (December, 2018)
R 35.1 (July, 2018)

R 3.5.0 (April, 2018)

R 344 (March, 2018)

R 3.4.3 (November, 2017)
R 342 (September, 2017)
R 341 (June, 2017)

R 340 (April, 2017)

R 3.3.3 (March, 2017)

R 332 (October, 2016)
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R-3.6.2 for Windows (32/64 bit)

|Down|oad R 3.6.2 for Windows (83 megabytes, 32/64 bit)l

nstallation and other instruction:
New features in this version

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. You will need a version of mdSsum for windows: both graphical and command line versions are available.

Frequent |y asked questions

. run under my version of Windows?
e How do | update packages in my._previous version of R?

e Should | run 32-bit or 64-bit R?

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

Other builds

e 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 r-devel snapshot build.
e Previous releases

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

Last change: 2019-12-12
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_.L;J X - R for Windows 36.2 -
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GNU GENERAL PUBLIC LICENSE o
Versian 2, June 1991

x| 5 €2 - R for Windows 362 -
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W Program FilesWRWIR-3.6.2] a0t I(R).. £7.0ME,
‘Copyright (<) 1889, 1991 Free Software Foundation, Inc. 45.6M8,
51 Frankiin St, Fifth Floor, Boston, MA 02110-1301 USA S04 ME
Everyene is permitted to copy and distribule verbatim copies Message translations 2.3 |
of this license document, but changing 1 is not allowed.
Preamble
The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public ”
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2. Home

Home O|M= WinSeurat & ALE3t7| fI5t0] ALEXAL Q152 TSt EHAQl Login I 24
A

=&ot7| ?[oty HOIHE =28{2= AP Load data 2 &L
2.1. Login

Login OME M Zuntet o HMSZl= ExSCEA Report ItI} FTP OFO|C|/H| 2T
0| 85l0| WinSeurat 2 ALE35t7| /3t 215S ZIABICE Q50| 2= E|0{0F WinSeurat 2| 7|&
ArgE == UCH HX Single cell RNA-seq &4 Z1t & StLEQl ExSCEA Report LH0| XA

AXN b | (]
X 2QI5t7] 2|5t0] ExSCEA Report HEEZ SE5Y sy oS {20t X

el 22 =2Cf 8
oz =2olE FR0= Login HEO| ZJStEICh FTP OO|C|et HIZHMSE YETH = Login
HES 28ty ATS TASCL I8 2-1 2 login 2FHI d5Ho=z TAE ZL20 Cis
TeEe 29&Ent

B winseurat v2.0 - a x

Home  Analysis

Done X
m- Please write your ID and Password.
4]

Login X

m- Login success.
HI]

a3 2-1. Login 7|5
2.2. Load data
Lload data OAl= AMEXI QF0| 2t2= =T 2MZ FASH7| Tt OO|HE S{2ChL

WinSeurat 2 AtE3}7| ISHM= WinSeurat 2L L{O| data ZC{0f Zt E%OH CHot GOl E{ 7}
ZslioF stot ST HO|El= £M ZIt F 6. WinSeurat 204 L{0| Zt MEHO=Z ZE|st=
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barcodes, genes (£ features), matrix LItYZ FAHEICE 2tZo| MAEL 4= 70 A
=
e

=
WA HeCh A8 2-2 = HOIHE N2z =827 /Y 2H #x=8 20

— = =5

f | —_— ==
WinSeurat Data SaMpIe_name barcodes

___>

genes

12! 2-2. Load data $¥E 2

a8 2-2 2 Z0| WinSeurat 20 0| data EC7F ZX{StCt O] B 20 ME 0§22

E0E 4d5t 6. WinSeurat Input 25 WO EXst= IYSS SA/20(E7| ooh 18 2-
2 o Z2 EH X2 MEE OOo|E7 OtL|™ WinSeurat OM= EHEHCoZ2 E8{2 £+ It
HiolE =2{27|0] Success/Fail E HIO|E= EHHOA ME O|ELE Qg = UCH I8 2-
32 Load data 2t HO|H 2227 43 FFE €i{Fc HYEES E0=Ct

E

|
o
b g

Report EXSCEA Report

singlecellguest Login

Il Load data I

[ Done X
[Success]

!ﬂ stim
[Fail)

Frocess finish!

13 2-3. Load data 7|5

3. Analysis

Analysis & T MEZ 2MZ ZIHSL= Single sample It o2 ME2 STsto 242
EIS#StE Integration 22 G EICE Single sample I} Integration 2| 241 Tt Data generation,
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Data processing, Exploratory analysis, Marker identification, Cell type assignment £ = 25tA|
FAECH
SE2 Single sample 1t Integration O] |FAFSH?| MHEO| =2

20 AM = Single sample & 7|E22 A5, Integration 0 ST &= W& LM SME

3.1. Data generation

Integration O A Data generation 2 HX| Data merge & T $ICL Data merge Ol A= ZH ME0
Cistol HIDE gt & 0|2 XIFTICE Sample list O &Aooz E2{2 ME HO|H=0|

= —
HAEZD Zt MES2 A§F 2 X[EotCh O3 3-1 2 Data merge 2tHZ EOFELCE

ox

x

B winseurat v2.0 - o
Home  Analysis
Single sample  Integration
Step 1. Data generation

| et

sample list samplename  Group name Run
1l CONTROL

2 stim STIM

[Quality confirm]

Category All v Run

[cellfiering]

UMI counts per cell
Genes detected per call
Mitochondiral Counts ratio

Complexity

[Filtered data confirm]

Category All v Run

Step 2. Data processing
Step 3. Exploratary analysis
Step 4. Marker identification
Step 5. Cell type assignment

Step 6. DEanalysis

& 3-1. Data merge 7|s

Data generation 2 Quality confirm 1} Cell filtering, Filtered data confirm 22 T/JEICt Quality
confirm EtAOIM= €3 OIO[EHe| x7| EEE =g = AeH, oM 7IX| X|EE &3t9
e MESl EEES /e = UL HMEQ Z2EHE2 BHY = U= AEe o33 ZCh Cell
counts = MEOM ZAEE MZESl +=E 2O|SICE UMI counts per cell & MZ & HEE UMl 2
+E olojgttt. UMI & 1/ 2XF ARtz 220, TAME dEste JE3t ot o AEE=

Ef10|Ct Genes detected per cell 2 M= T AEE {FHEXS =& 2|O[SICt UMIs vs Genes
detected = UMI & |RTXQ| =& =olg &= A= X|HE 2|0|BHC} Mitochondrial counts ratio &=

M=o =gzl D|EZE2(0te] H|E2 2|0(BtCl Complexity & UMI & A=E /XS] H|E0
log10 & F[¢t @t LIEFHCE Complexity 7F ®Ch= A2 UMI OHH| |RFXe| =7t HLt= AS

-10 -



olojstH, Ol M=o ZstEl fHAel FF7F CHYoiX| Eoht= As olojetot. 18 341 2

—

Quality confirm =}t A=l oA 7f7<| A& dZE 20=Ct

o b counts pee cot Ganes dtncind par co

[E——— Ui 1 Ganes dectnd Mtochandiialcounts atie Comphstty

Cell filtering THAOIM = 40| 2Xgot MZE MASCL 2 X[&7Of| CHS LA AFXIE
A& &= A2, Cell filtering Off 72Xz HEE|= YA S & 13 20t
E 1. Cell filtering 7|22}
Category Azt Z|CH ¢
UMI range 500 MZ2| | Gene count per cell
Gene range 300 M=Z9| %t UMI count per cell
Mitochondrial ratio | M= 2| %X[2 Mitochondrial ratio | MZ2| Z[C Mitochondrial ratio
Complexity MNZo| %A Complexity M =Z2o| Z|Ci Complexity
a8 3-3 2 Cell filtering 231 Z|A/XTHEL0] O|OIX| o MEE X d2iZ=E HOFEC
OhetA M2 Zp X['o| Z4gh (A2 YEet 4% s s, EdM M2 Z Xme| =oig
@2 LES B2 T )2 Qnjetoh 4 X gE 25 UFHS= MESO| FEC

U counts par ot Canes satesies pur ot UM v Ganes dotected

a3 3-3. Cell filtering 7|s

Filtered data confirm EHAIOAME A EHZ = HO[HS oM 7HX| XHE ZXBHLE
tolstct, o CtAlE BtEAl HKXOF St= EHAIZL OtL|H, Cell filtering THAIOIA RSt= ZItE
11 -
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0= oliE CTHAE TI™SIX| QLotx =IC O3 3-4 = Filtered data confirm 2t
ZHE E Oolgo Chet X|&® d2f=E 2O FECL

ol coumts UM counts par cot Ganes datectod por cot

et s et NS v3 Ganes dotected Mtochondes counts ralo Comptenty

13 3-4. Filtered data confirm 7|5

3.2. Data processing

Data processing = Cell cycle confirm It Normalization 22 F4EICH A &30 M2t M=
F7|2 12{}0F sl= HR7t LSBTt WinSeurat 0| A= Species 7} Human 1 22 MZ F7|0f
ME Mz LS =205, ol 24 HHAM M= 7| 18 ofE Z2EY = UL LIHXA|
F0| L= == M= F7|0| gt HEE X3 OEO|Ct Cell cycle confirm EHA=
Species &=20|A MEO| F MEHSIA, Number of features &=0| O|O|X|Z2 BEHS7| 2|5t
e 5400 A8otee REAL =8 Y TCL Number of features 2| 7|2g{2 2000 O|CF 13
3-5 = Cell cycle confirm 2t} Species 7t Human 91 Z0f CHSF NI F7|0f| M2 M L
dAgZE HOjEL}

rir

K

a3 3-5. Cell cycle confirm 7|5

Normalization CHAO|ME M= ﬁ9l 20| CHot Mot H{IE 2[5t0] Read countE 7|HIC 2

=tE ZIWBtCE WinSeurat 2 dtet H# 2= SCTransform 1} LogNormalize 7t XS EICF
SCTransform 2 Sequencing depth £ el sA|0 D EEZER(OR M= F7| HHAE Y

= Ae Fnsk LHO|H, logNormalize £ Sequencing depth BH2 12{st= Htat 2RO\t

-12 -



Regress &
ot HIolH7 HAE BR0s s M= F718 240AM H<
J 1

ol
—

2t
Z]

£ Species 7t Human, st &8#0| SCTransform QI AL0|2 HEEICH MZE F7|2
5

o
=) st 2= QUCh Regress &S 0fAf
M= F7] (G1, G2M, S) & 2M0AM H[eg AHE Mg = Ut O8 36 2

Normalization 3}HS EOjFC},

Singlesample  integration
Step 1. Data generation
Step 2. Data processing

[Cel cyde confirm]

Species Human ]

Number of features 2000

| ormslaatioa)

Method BCTanstom |~

Regress (Human/SCTranstorm) Oe DOem 0Os

Step 3. Exploratory analysis
Step 4. Marker identification
Step 5. Cell type assignment

Step 6. DE analysis

Process finish!

12 3-6. Normalization 7|5

3.3 Exploratory analysis

CHAGME &M Bk & HOHE 7|fez FdF 245 Tdettt. 4= 242 LA
HolEel 4= RAISIHM XMAY HIOIHZ XS Za5hks 7|8s 2/0IeCh Number of PC
gda2 ZaotH e AL S 2ofsth, 7[=gk2 500[tt. A8 3-72 PCA 3tEHE HO|EL,.

13 -



Singlesample  Integration
Step 1. Data generation
Step 2. Data processing

Step 3. Exploratory analysis

]

Number of PC s Run

[Confirm the optimal aumber of PC}

Category Heamap 5

Number of PC

[Clustering]

Optimal number of PC

Resolusion

Methad TSNE v

Step 4. Marker identification
Step 5. Cell type assignment

Step 6. DE analysis

Process finish!

a3 3-7.PCA 7|s

Confirm the optimal number of PC 0l A= Ml ZtX| X|#E &5t XHo| FH&E 7H+=E AlEstirt

SCTransform 22 FtetE Tdet 2% HO[Ho HYS MAYY W2 == /=0 I

gdes X %X logNormalize 2 H2tE TS 0= FEES M7t 240 2
g2 0jFCH x[Ho| FHE IS MUY et X|EE Heatmap, Jackstraw plot, Elbow
plot O] MSECt Heatmap & 22| FEE2 Fd5te RUXES 7IU2E HOHE Y5
TEE & JEX H7ME £ e X|HEO|C WinSeurat A E 2E FHE9| Heatmap & 12|&
20| o|F7| WEol, 7t=2X o< 107 O|Lel FEE0| TSt Heatmap 2 12l&= AS HFTICL
Jackstraw plot & 2tZto| FHZ21 O|F0| Z&E [FTXL AtO|Q] S A LS P-value 2

N&st= JBj=O|C} JackStraw plot OlAl= P-value & 7|8tO 2 X|HO| T2 =& ALY

Elbow plot 2 FE&2 #& HAE 7|fte= FHE 2= O|C} Elbow plot A= HE HALS|
2 222 HEHo FHdE =2 AHSICH Heatmap 1t JackStraw plot, Elbow plot 2

Atnsto] ARAOF KMo FHE S AEstct 18 3-8 2 Confirm the optimal number of

O

S 20jECh

1% 3-8. Confirm the optimal number of PC 7|5

- 14 -



Clustering OM&= M ARHE ZFHo| FHE £ 0|85 MZE ZES TFITICE Optimal

number of PC Ol M M 74X X|lg2 =ZQlE Z[Ho| FH&E 7f+=E LZTIC}E Resolution 2

Clustering THAOIM ZUHEE ZHSO FTQl 7JH+E XY £+ AW, 7|42 08 O|Ct
= SILIZ MEHSH 2 oI}
o

=
Method = =& €12|F
Trajectory analysis 2t Z2 T
=20, ofz{st 2MES TIAMSI AL oHCHH UMAP & 0|83t &8 &42 TIASiof otct 18
ot 4

3-9 & Clustering 2}

UMAP_1

a3 3-9. Clustering 7|5

Integration 8| A= Clustering O] & EtAZ F&2EIC} Clustering without integration 2
Batch & 12{d}X| %2 HE0M FEEZ &dst= THAO|H, Integration 2 MEZ
JEISl MZESO fIXE ZHtez ME COE HO|HE dtLte| Z7Ho| HiX|Sh= EHAO
Clustering without integration 2 Single sample 2| Clustering THAIQt St SMS0| A =L
Integration OlM= MZ CHE MESES StLtQl S2H0| HIX|SH?| 25t Z7[&F-0| &= FHAtS
+E YD V[FEEHOE MEEE M2 Number of features 2| 7[£7f2 2000 O|Ct. O 3-
10 2 Clustering without integration 2| Zut=9l &% O|O|X|E, 3-11 2

=% O|0|X|E& EOoECt

Ty

—

Integration 2| Z1}= ¢l

T~

ne_2
8
une_2

-4
UMAP_2

§/
o
o :

A% 3-10. Clustering without integration 7|s

4 o 1 5 [ T T 5
UMAP_1 UMAP_1 ur
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UMAP_2

8
3
UMAR_2
UMAR_2

;@A A Sam?
% - 9% €
¢ v (4

A3 3-11. Integration 7|5

=40l AF8E 852 1 3-12 2 Z0| Save option HHES 2E5t0] HAE A= NYL
= QUL WinSeurat Z21S TEY 20| 5L S22 243 LAl TASHE BR0=
HYE 9 28 sty dg = At

] winSeurat v2.1 - o x
Home  Analysis

Singlesample  integration

-
Step 1. Data generation
samplelist | ctrl ~

[Quality confirm]

Category Al v Aun |

[Cell filtering]

UMI counts per cell 1000
Genes detected per cell 1000

Mitochondiral counts ratio = |01

Complexity 0.8 =

[Filtered data confirm]

Category Al v Aun

Step 2. Data processing

Step 3. Exploratory analysis
Step 4. Marker identification
Step 5. Cell type assignment

Step 6. DE analysis

Process finish!

13 3-12. Save option 7|s

3.4 Marker identification

Marker identification 2 Finding markers 2t Marker expression 22 T/ EICt Finding markers

A= P-value £ 7|UIQE CHE FE 1 HWSHY UH XHO[7f LtEtLE |FHEASO0| FFEICH
WinSeurat 2 P-value & A4t5H= CHESH 2 N33t B 2= WinSeurat 0| A H[& 3= P-
value AlAH =1 0|F9| 7Hefot HHES HO|ELE Loupe Browser 0| A= wilcox & O|&3}0{ P-
value £ A4HSH7| MHE0|, WinSeurat OIME SLSHA 7|24U2E wilcox & ARESiCL

Integration M| A& wilcox & 0| 835t0| P-value 7t HAHEICE

rok ﬂJ|

i
FEHE
od=

o

|.|-|
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H 2. P-value A4 B

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
R distribution. Use only for UMI-based datasets.
Uses a logistic regression framework to determine differentially
e 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.

Cluster &=0AM= O REXAE Mgt 2 d8Y = U, 2= =8 E= E7F
TS K™ £ QULCL Positive/Negative marker ZS0|A = Fold change 7t 0 ECt 2 &S50t
FES AKX E£= HOfZ0| 2 =S Y AQUX| MEAS == UCE Number of markers &
AMESHARL St OFH |AXL =& 2[0|stD, 7[24t2 10 O|Ch Finding markers 2| ZitE2
siE O CHSEY P-value 7F 7t ®olEH &% RUASO O JEIF HAE mMA=

o
MSEH, Cluster 250N 2= ZdS dHEo 32 4 Z8O CHE Clustering heatmap
O|O|X|7t M g=ICt. O& 3-12 & Finding markers St ADEQ

HOolEL.

Ol Clustering heatmap O|0|X|E

M!""'I‘T'T' 11'1"1"

"I i lm (0 ‘

b0 g

A3 3-12. Finding markers 7|5

Marker expression THA= 28 &0 CiSH0 OFAH FHXLS| &
O |8A7E OHE 280 HwsHY sid 2H0AM Relst E &2 EO0[=X] A&



stolgt &= QUCt Figure &S0 A Violin plot =& Clustering & MEist0] Y= O|OIX|E Hoge
= QUCE Marker gene name €=0| FTA O|E2 YHSIH ZE T CHsH0] siE FTEXS
gl GEE & + UL O RFUXES LA =F2 A0 E7| {siM= X 0|2
2E (2 FEIZE Yt 12l 3-13 2l Violin plot %

2 Marker expression @tH1IM Zit=
Clustering /2| &ol =& O|O|X|E EFLC}

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

Cell type assignment £ Assign cell type 22 FMEICH AFXXIF L0

20 Aes M= ErLt Ol
Td%t= 0 REXEZ 08510 O{H O] siE M= EFRQIX| =elst = 3 O|0|X|
A0 siiE ME ELQ 0|22 NS Cluster name &30 0|28 HAsHE 288 MEsD
Assign cell type &=0f | HASI DXL St 0|22 YLHBICL Assign HES 0|83 HYst &=
=& O|§2 X831, Run HES 0|83 XHE0| 2t2E T O[OX|E MEHCt & S0,

MS4A1 2 B cell 2 Drﬂ [HXIO|H, GNLY 2F NKG7 2 NK cell o OFH |ZHX}O|Ct Marker
expression 2 2QIst A1t 1 FTO| NK cell, 4 H O] B cell @ A2 OFEYUSH, siE

= -
Nz EfYS & o|o/X|of ME3IRACt O3 3-14 £ Assign cell type tHIF ZIMEQ M=

EfRIO] 0|E0| HEEl Clustering O|O|X|E EO{F&Ct

33 3-14. Assign cell type 7|5
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3.6 DE analysis

DE analysis = Volcano plot 22 T+ EIC} Volcano plot EtAl= M2 CHE 5 Hlw FEHof| CHSHo
P-value 2} Fold change € 7|92 2 H|W$t O|O0|X|E EHELL Groupl =1t Group2 =0
HlwsStOX ot 28e HE 28 ()2 F2EHEE YLHSICH P-value 2F Fold change ¥52
ARXZE FolotCtn EESHE AAIZHS &3t 18 3-15 & Volcano plot 2tHIF ANE0 F

— = =
H| I FTHO| Volcano plot HlW J2fZ& EO{FELC

13 3-15. Volcano plot 7|5

r

WZEM HMap oiet MMe S Fold change RAIZLS, d2M H
HEA|StCt WZHM AAO|= Group2 ECH Groupl OA folgt
2L Group2 O|A] Fo|ot REALS0| BEA|EICH
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