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Monaco Immune Cell dataset

yr7 .

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE107011
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R 2B T HBUIEREY 525 Z LITEE ST, bulk RNA-seq 72 EDIRE
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THZELARETHY, AAMEOEWT =4y FTH D, 2),

BEHR

1. Monaco G, Lee B, Xu W, Mustafah S, Hwang YY, Carre C, et al. RNA-Seq

Signatures Normalized by mRNA Abundance Allow Absolute Deconvolution of Human
Immune Cell Types. Cell Rep. 2019;26(6):1627-40 e7.

2. Xu W, Monaco G, Wong EH, Tan WLW, Kared H, Simoni Y, et al. Mapping of
gamma/delta T cells reveals Vdelta2+ T cells resistance to senescence. EBioMedicine.
2019;39:44-58.

ARCHS4: Massive Mining of Publicly Available RNA-seq Data from Human and

Mouse

yr7 .

https://amp.pharm.mssm.edu/archs4/
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<~y AT AERRKFD Ma'ayan Lab (K58 FBION~T AR ED 20 5
T NVEL ED RNA-seq 7 — X i LTcT —F X—R, TS LEEIR AT —
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Furun—RFLTHRATL2HES TS 5(1),
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1. Lachmann A, Torre D, Keenan AB, Jagodnik KM, Lee HJ, Wang L, et al.
Massive mining of publicly available RNA-seq data from human and mouse. Nat
Commun. 2018;9(1):1366.

The Immunological Genome Project (ImmGen)

Voo

http:/www.immgen.org/
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> 7 LV RNA-seq. micro-RNA 72 EL R ERE AL TWD, 72721, 7—
ZDF T a— RE—HIZR 5, 2),
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1. Heng TS, Painter MW, Immunological Genome Project C. The Immunological

Genome Project: networks of gene expression in immune cells. Nature immunology.
2008;9(10):1091-4.

2. Yoshida H, Lareau CA, Ramirez RN, Rose SA, Maier B, Wroblewska A, et al.
The cis-Regulatory Atlas of the Mouse Immune System. Cell. 2019;176(4):897-912 ¢20.

Interferome v2.01: Database of annotated interferon-regulated genes
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http://www.interferome.org/interferome/home.jspx
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B FHBANC., B MREICBIT O/ 2 —7 = o UEEER O & 2
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1. Rusinova I, Forster S, Yu S, Kannan A, Masse M, Cumming H, et al.

Interferome v2.0: an updated database of annotated interferon-regulated genes. Nucleic
Acids Res. 2013;41(Database issue):D1040-6.

Blueprint
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http://dcc.blueprint-epigenome.eu/#/home
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S—nyROayy =7 AP ER LTEMIRRO T BT ) 5T — 2 N— X,
ChIP-seq 23 EfR72723, — DNase-seq, RNA-seq, Bisulfite-seq

DT —H HAFET H(1),

BEHR

1. Adams D, Altucci L, Antonarakis SE, Ballesteros J, Beck S, Bird A, et al.
BLUEPRINT to decode the epigenetic signature written in blood. Nat Biotechnol.
2012;30(3):224-6.

FANTOMS
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https://fantom.gsc.riken.jp/5/
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BIR TG EY OREMITCT 27— a AL B E Uiz, BALEHREmT
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ICRETHZ &M TED CAGE A HVWTAE RNA 2422 Licky, 7
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— %X FANTOM SSTAR (https://fantom.gsc.riken.jp/5/sstar/Main_Page)., ZENBU




(https://fantom.gsc.riken.jp/zenbu/), RefEx (http://refex.dbcls.jp) ENHEMTE 5
(1o
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1. Consortium F, the RP, Clst, Forrest AR, Kawaji H, Rehli M, et al. A promoter-
level mammalian expression atlas. Nature. 2014;507(7493):462-70.

Long non-coding RNA (IncRNA) atlas
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http://fantom.gsc.riken.jp/cat/
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FANTOMS OF —# % FWTIER S L7z, & b O FERPREF MR o
B 7 )5 Long non-coding RNA (IncRNA)DERGBIAG S B L O T n 7 7
A NVORBFRIN 2 2 v 7, 27,919 FEOD IncRNA O 5 5 19,175 FEAHERE L TF
D, ZD95H 1,970 FEQRBIZEE L TWDATREMED & 5 2 L 3R SdL7z(1),
BEI

1. Hon CC, Ramilowski JA, Harshbarger J, Bertin N, Rackham OJ, Gough J, et
al. An atlas of human long non-coding RNAs with accurate 5' ends. Nature.
2017;543(7644):199-204.

Micro RNA (miRNA) atlas
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https://fantom.gsc.riken.jp/5/suppl/De_Rie_et_al 2017/vis_viewer novel/#/human
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FANTOMS Dt F3 LU~ 7 20D 100 FHHLL O FRBEE ML B3k9 2 RNA
Yo TN R BT T — 7 = A ST MicroRNA(miRNA)DFEHL 7 1 7
7 A VORI 72 Z 7 7 (1),
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1. de Rie D, Abugessaisa I, Alam T, Arner E, Arner P, Ashoor H, et al. An

integrated expression atlas of miRNAs and their promoters in human and mouse. Nat

Biotechnol. 2017;35(9):872-8.



BIOS Consortium
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https://www.bbmri.nl/acquisition-use-analyze/bios
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—A, 75, DNAAFNMb, 7=/ 84T 50T =42y R,

7 — & 1% https://omics-explorer.bbmri.nl 7> HZERTE 5,

Single-cell RNA-seq 7 — & ~— R

JingleBells
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http://jinglebells.bgu.ac.il
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A A Z )LD Ner-Gaon T K 0 2017 FFITHERL S 7o S MR BRZE L 72 single
cell RNA-seq (scRNA-seq) DT —# >~ @ U KT kU, scRNA-seq ? raw data %
AT —HZRX=2ANBPNEL, H—L7=7+—~ v hTalignment L, & Dffifd
i 1>k annotation 217> T\ 5, F7o, &% O single cell L~ LDTF— & &
v b % Integrated Genome Viewer (www. Broadinstitute.org/igv/)% 7 L C A[ il C X
HHHE B 2 TV D (1),
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1. Ner-Gaon H, Melchior A, Golan N, Ben-Haim Y, Shay T. JingleBells: A

Repository of Immune-Related Single-Cell RNA-Sequencing Datasets. J Immunol.
2017;198(9):3375-9.



Accelerating Medicines Partnership (AMP)-RA/SLE database
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https://www.immport.org/resources/amp-ra-sle#AMP_datasets

https://www.synapse.org/#!Synapse:syn52297840.3/datasets/
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1. Der E, Suryawanshi H, Morozov P, Kustagi M, Goilav B, Ranabothu S, et al.
Tubular cell and keratinocyte single-cell transcriptomics applied to lupus nephritis reveal
type I IFN and fibrosis relevant pathways. Nature immunology. 2019;20(7):915-27.

2. Arazi A, Rao DA, Berthier CC, Davidson A, Liu Y, Hoover PJ, et al. The
immune cell landscape in kidneys of patients with lupus nephritis. Nature immunology.
2019;20(7):902-14.

3. Zhang F, Wei K, Slowikowski K, Fonseka CY, Rao DA, Kelly S, et al. Defining
inflammatory cell states in rheumatoid arthritis joint synovial tissues by integrating
single-cell transcriptomics and mass cytometry. Nature immunology. 2019;20(7):928-42.
4, Orange DE, Agius P, DiCarlo EF, Robine N, Geiger H, Szymonifka J, et al.
Identification of Three Rheumatoid Arthritis Disease Subtypes by Machine Learning
Integration of Synovial Histologic Features and RNA Sequencing Data. Arthritis
Rheumatol. 2018;70(5):690-701.

5. Bocharnikov AV, Keegan J, Wacleche VS, Cao Y, Fonseka CY, Wang G, et al.
PD-1hiCXCRS5- T peripheral helper cells promote B cell responses in lupus via MAF and
IL-21. JCI Insight. 2019;4(20).

6. Zhang F, Helena Jonsson A, Nathan A, et al. Deconstruction of rheumatoid

arthritis synovium defines inflammatory subtypes. Nature. 2023; 623(7987): 616-624.
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Human Cell Atlas (HCA)
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https://www.humancellatlas.org
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ZEHEME LT2016 FITRIL SN EHEREF 2 Y — T A TH 5 (1), 2024
4 HHAETIE 700 B OBFFEE THUS S 7z 6000 FEEE ORI T — # 23R &
TV D, Sl ZBR & 34k 2 724k O scRNAseq 7 — & 23> TH Y | HCA
data portal Z 1B U TG AIGETH D, 7o, P A kD resources (T 1%
education/training material & L C scRNAseq fi#tr > F = — kU 7 /L3 41T
BO., THLLHEERICAMRERTH D,
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1. Orit Rozenblatt-Rosen, Michael J T Stubbington, Aviv Regev, Sarah A
Teichmann. The Human Cell Atlas: from vision to reality. Nature. 2017; 550(7677): 451-
453.

A Single-cell RNA-seq 7 — & X — &

L CHIT
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population DFHE AR R D T &M IC B 7 » TORMHURE RS\ L L T D,
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k?éﬁ*&%%%qT B R—=2ZOWTORITEITI, 2D HLO—HIL
Seurat TRt AR ARERTEDA TV =7 FDIEH>, Web A b ETOEMEDL A
REL 72> TV D, ERAHRONTW RN Db —FFET 525, Z 2 TIHEE
B ERIR & A MVEFTL T,
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fibroXplorer.com
yr7 .
https://www.fibroxplorer.com
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~ 7 A D steady-state, perturbed-state 35 X TNt K D perturbed-state (235 1T 2 ik 2E
MRT —2ty hOWHET T8 ALT 8T A THD(1), web IZ& 5 Seurat 4
TVl FDF T — RDIEMN, Web A bR_XR—RZBIT LA X T 7T 4
TIRBEBIT A D,
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1. Matthew B Buechler, Rachana N Pradhan, Akshay T Krishnamurty, et al.
Cross-tissue organization of the fibroblast lineage. Nature. 2021; 593(7860): 575-579.

Autoimmune-wide peripheral CD4+ T cell
PN/

https://singlecell.broadinstitute.org/single_cell/study/SCP1963/autoimmune-

wide-peripheral-cd4-t-cell

P B CAERIBICIIT D CD4 [HtE T Ml s Rl & BN A e << Q3T
—Z DB L 72 953 4, 1800 Hiffildn 5725 & k CD4+Teell &> 7 vEALT
NI AT =S T %, CD4+Teell Z 18 FEOMMPEMEITHTF L, HREIRED
FIECERIR 7 — 2 (2B 595 12 {8 ™D gene program % [FlE L TV 5(1),

BEHR

1. Yasumizu Y, Takeuchi D, Morimoto R, et al. Single-cell transcriptome

landscape of circulating CD4+ T cell populations in autoimmune diseases. Cell Genom.
2024;4(2):100473.
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Expression Quantitative Trait Loci (eQTL)7 — # X— X

Database of Immune Cell Expression, Expression quantitative trait loci (eQTLs)

and Epigenomics (DICE) database

yr7 .

https://dice-database.org/
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BeEE A 91 AP DI L7z 13 RSOOSR b | & 1B T —
CD4 B T Ml &ML T — 7 CD8 Byt T il & & 7= 15 DOl etz ds
T ABIEFRELT —F 25T — 4% &> hTHh Y, single nucleotide polymorphism
(SNP)IZ X9~ 2 il iR A e n R BAB E T L2 7 — 2 A s h
TW5, cis-eQTL ZhEZRDH D 12,245 BIa FBFEIE S TE Y, genome wide
association study (GWAS) variant (Zxt9 257 A OB FHE T 0 7 7 A
JNZEHE X DRI E R — b= ETREGITHERT H 2 EBARETH D (1),
BEHR

1. Schmiedel BJ, Singh D, Madrigal A, Valdovino-Gonzalez AG, White BM,

Zapardiel-Gonzalo J, et al. Impact of Genetic Polymorphisms on Human Immune Cell
Gene Expression. Cell. 2018;175(6):1701-15 el6.

Geuvadis
Uy o

https://www.internationalgenome.org/data-portal/data-collection/geuvadis

i

460 Tz D T —ORM ML HAER SN TS/ B Mk D RNA-seq, small
RNA-seq 7 —%#, K7 —I% 1000 genome project & EHHE L T\ 572, xfInd D
70 AERB A ESN TS, ANFEIZI—a BT U RERT, 87 7 U R
BENDA),
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1. Lappalainen T, Sammeth M, Friedlander MR, t Hoen PA, Monlong J, Rivas
MA, et al. Transcriptome and genome sequencing uncovers functional variation in
humans. Nature. 2013;501(7468):506-11.

Immune Cell Gene Expression Atlas from the University of Tokyo (ImmuNexUT)
yr7 .
https://www.immunexut.org
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10 fE OGN TEVERR BB L O R RE 7 416 4005725 28 O Sl

® bulk RNA-seq 7 — % #/AB L T 5(1), Web ECIIERT4E2HETHI L

CHINRRRRITO R B BLT — 4 O bl KT LIS B S R KBRS — 4
eQTL 7 — % DFAENFIHETH 5, MlafE Z & D expression 7 — & |X NBDC TH
HFA[RET&H 5, (https://humandbs.biosciencedbe.jp/hum0214-v9)
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l. Ota M, Nagafuchi Y, Hatano T, et al. Dynamic landscape of immune cell-
specific gene regulation in immune-mediated diseases. Cell. 2021;184(11):3006-3021.

Epigenome 7 — % ~— 2

Encyclopedia of DNA Elements (ENCODE) Project
PN
https://www.encodeproject.org
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M—7"1 b A LT o 7o FEEBR - fifTiC K 0 5 5 4172 ChIP-seq, DNase-seq %
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—VEBLTARIN., =5 L7 =207 T7 v F 74— b L TR
A[RETH B (1), IT4FETIX ENCODE4 project & L C LV Sk ffafl, fEHT ik
LD T = NERMSNOOH D),
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1. ENCODE Project Consortium. An integrated encyclopedia of DNA elements
in the human genome. Nature. 2012;489(7414):57-74.

2. ENCODE Project Consortium, Michael P. Snyder, Thomas R. Gingeras, et al.
Perspectives on ENCODE. Nature. 2020;583(7818):693-698.

ChIP atlas
PN/
https://chip-atlas.org
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NCBI, DDBJ, ENA 72 EDRILT —Z R—=R RSN — T AT =2 D H
% ChIP-seq, ATAC-seq, DNase-seq 35 2 (8 Whole-genome Bisulfite-seq 7 — % % it
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FEINTEY(A-2). BHRITweb f ¥ —7 = —AZBWVWTHE TX 51E0 . API
fefltt LTWD, —IRT— & TRV, GRFIZ X 0 il 42 5870
MR 72T — 2 X=X LTHATH D,

BEI

1. Oki S, Ohta T, Shioi G, Hatanaka H, Ogasawara O, Okuda Y, Kawaji H, Nakaki
R, Sese J, Meno C. ChIP-Atlas: a data-mining suite powered by full integration of public
chip-seq data. EMBO Rep. 2018;19:e46255.

2. Zou Z, Ohta T, Miura F, Oki S. ChIP-Atlas 2021 update: a data-mining suite
for exploring epigenomic landscapes by fully integrating ChIP-seq, ATAC-seq and
Bisulfite-seq data. Nucleic Acids Res. 2022;50(W1):W175-W182.
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AAgAtlas 1.0 (human autoantigen database)

PN/

http://biokb.ncpsb.org/aagatlas/index.php

B

i [E(State Key Laboratory of Proteomics, Beijing Proteome Research Center, National

Center for Protein Sciences-Beijing (PHOENIX Center), Beijing Institute of Radiation
Medicine, Beijing), K[E(The Virginia G. Piper Center for Personalized Diagnostics,
Biodesign Institute, Arizona State University, Tempe, AZ), #[E|(European Molecular
Biology Laboratory, European Bioinformatics Institute (EMBL-EBI), Wellcome Trust
Genome Campus, Hinxton, Cambridge)?® 3 JEi¢ 2 & - TIERL S 7z B 2P 7
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— X X— 2, PubMed 5|2 L ¥ “autoantigen”<>"autoantibody” 7 & DFEHA] % ¥ —
U— & LTHRLILE 45830 KD XA b, HZIZ L - THROH S L7z 1126
oA PR E . ZHUCBET 5 1071 FOBE & OBIRIEIZ SN T, Ak
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1. Wang D, Yang L, Zhang P, LaBaer J, Hermjakob H, Li D, et al. AAgAtlas 1.0:
a human autoantigen database. Nucleic Acids Res. 2017;45(D1):D769-D76.

BHEECHR)T —F =X

HGPD (Human Gene and Protein Database)

yr7 .
http://hepd.lifesciencedb.jp/cgi/index.cei
LB
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BEHR

1. Maruyama Y, Kawamura Y, Nishikawa T, Isogai T, Nomura N, Goshima N.
HGPD: Human Gene and Protein Database, 2012 update. Nucleic Acids Res.
2012;40(Database issue):10924-9.

2. Maruyama Y, Wakamatsu A, Kawamura Y, Kimura K, Yamamoto J, Nishikawa

T, et al. Human Gene and Protein Database (HGPD): a novel database presenting a large
quantity of experiment-based results in human proteomics. Nucleic Acids Res.
2009;37(Database issue):D762-6.
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Human Metabolome Database (HMDB)

yr7 .

https://hmdb.ca/

A

b MBI DB TS 27 — 2 =X, W, #iE, R Eofby:
T4 BT DR BSOSOV T ORK T — & | UEHHREECIEN T
DIFE, EER/M IR EDHTHEWT: « FLFT — 2 B EEiH(1-5),

BEHR

1. Wishart DS, Tzur D, Knox C, et al., HMDB: the Human Metabolome
Database. Nucleic Acids Res. 2007; 35(Database issue):D521-6.

2. Wishart DS, Knox C, Guo AC, et al., HMDB: a knowledgebase for the human
metabolome. Nucleic Acids Res. 2009; 37(Database issue):D603-610.

3. Wishart DS, Jewison T, Guo AC, Wilson M, Knox C, et al., HMDB 3.0 —
The Human Metabolome Database in 2013. Nucleic Acids Res. 2013;41(D1):D801-7.

4, Wishart DS, Feunang YD, Marcu A, Guo AC, Liang K, et al., HMDB 4.0 —
The Human Metabolome Database for 2018. Nucleic Acids Res. 2018;46(D1):D608-17.
5. Wishart DS, Guo AC, Oler E, et al., HMDB 5.0: the Human Metabolome

Database for 2022. Nucleic Acids Res. 2022;50(D1):D622-31.

Metabolomics Workbench

PN/

https://www.metabolomicsworkbench.org

B

KEDODA 2R I 7 ADFT — X T HRY v b, National Metabolomics Data
Repository (NMDR) ClZ, Metabolomics Workbench % i U C., fifd, ##k. £%o
AZRB I T AT —F Z8ETE 5H, Mass spectrometry (MS)X® nuclear magnetic

19



resonance (NMR)IZFR &9 £k % 2P 58T % L T %, NMDR THUEE &
NIRRT =213, T4 A4 LTHRE -+ 22 &R TED, £,
Metabolomics Workbench Metabolite Database (213 164,000 % #8 2. 2 fAEHA A& )3
BERSALTHR Y, RefMet 7—F RX—ATIEAZ AR I 7 ZERITENT MS X
NMR B Z & » THE S - GEHE G R L ONR B RO ER e a4 1k
ZIRHEL TV D (1),

BEIER

l. Howell A, Yaros C. Downloading and Analysis of Metabolomic and Lipidomic
Data from Metabolomics Workbench Using MetaboAnalyst 5.0. Methods Mol Biol.
2023;2625:313-321.

MetaboLights

yr7 .

https://www.ebi.ac.uk/metabolights/index

i

RKEDAZ R I T ADT —ZTHRY y b, REOHE, ZRA~Z o,
A DA FEIE], LR, R, AGHEROFERT — 2 2 En g s Tn g
(Do

BEHR

1. Yurekten O, Payne T, Tejera N, Amaladoss FX, Martin C, Williams M,
O'Donovan C. MetaboLights: open data repository for metabolomics. Nucleic Acids Res.

2024; 2(D1):D640-D646.
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v AP A FARNY —
CyTOF 2871 h 2—)L

7V ¢ Cell Banker % ik & U CHRIKZE FE TERE S 4172 Peripheral Blood
Mononuclear Cells (PBMC)% %

k PBMC D 4LE
A~/ BRI TTHE S - MR (10~20 ml) & IR & [FE:D RPMI (ZIRET 5,
Mg & A& Ficol A 7= 50 ml tube ~4— K I:f\‘y&*—f“ﬁ%ﬁ) Z EFEE,
1200 rpm (500 G), 23°C T 40 syfiizE L7 5,

« N7 4 —a— hEHMHET 5,

* 1200 rpm 23°CC 10 Z3 [z 09 5,

+ 3% decantation L, RPMI 5 ml Iz {BF19 5,

MR T N TF ey 7 Z ORFRTTET D,

- 1200 rpm 5 43 ], 4°C Tl

» Cell Banker CHEAF (1 tube 2 X 10%ml & 725 X 5 [ZFHHE)

- AR EE B A g T-80C 7 U — W —TH A RE > DRIRIKEZ~EWIRE

R
RPMI
Cell-ID Cisplatin-198Pt (1M)Cat: #201198 (PBS T 1000 f% &R L TH<)

Cell-ID™ Intercalator-Ir 125 uM Cat: #201192A

Maxpar Water Cat: #201069
EQ™ Four Element Calibration Beads Cat: # 201078
eBioscience™ Foxp3 / Transcription Factor Staining Buffer Set Cat: 00-5523-00

REREEANEN

*CD45 N—aT ¢ 7 Tk
) 5% ZEZE L., TEIT v 7T —EIcE o TRAaLI-WEE X
TWD, P T NARIOGRED LT R $T2 L, IARNETFTIFHI LR NN—a—
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F4 T OHTH D,

1. B 7o Ul
17 L T /= PBMC % 37 EHIEAE CRAET D,
4°C GKkH#) @ PBS1ml EiEFfIL., 4ml ® PBS Z 1% 7= 15 mltube ~JRF0,
1200 rpm 4°C 5 4309 %,
T T—a %, PBSSml Iz 7z 15 ml tube ~REFIT 5,
1200 rpm 4°C 5 4309 %,
2. VAT T F N X D HIMY,
k5% ONEERBIZTDHEDIT, KV T N%E 96well IWET L— b ~T
2200rpm 4°C 2 iz 0T 5,
K TR LT, Cell-ID Cisplatin 1 pM (PBS € 1000 %77 L T3<) 100

ulwell Z01Z. 5 MEREET S,

FACS Buffer (B)% 200 pl Il 2 Washing—iz.0» (2200 rpm, 2 4> 4°C or i)
FFC 2 A Wash 240K L

(EXX72 7w h 2—/LTlE CSB & Rt#id 5 7 FACS Buffer TRLEEA] & [l L
TWEF)
3. Fc block (M ECTHLIX Z OIEZ A BN)

FACS B : Fc block HT1A=25 : 1 THEE—25 pl/well 5-10 23 Hr &
4. CD45 barcoding

o FNENTE U= 50D CD45 Hiik %z ¥l (CSB THATIR)
(FUARDFTRUERIZEPULTHE A FL— 3 V TOFMENRLE, HIKO DO T
& final 400~800 fi%)

Fc Block TR EH TV 5 Well ~F D % £ CD45 Hiiki % 25 ul 18I0, HIET
15 o HFHE T 2,

(Fc Block % 3Zfii L CW 2 1T 2UE 50 pliwell & 722 X 5 IZHUAR 154 5, )
FACS B 150 pl % )1 %2 Wash—(2200 rpm, 2 %3 Ciz.Ls <300g3 77 CTH Rz &
EEH>)

mAMET T —3 3 v, 200 ul @ FACS B il 2 Wash X 2 [A]

ETOYH T V% 15mltube ~NEFIL —DIZF L5
5. fMfaFRm YL
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Z DI F TIZ FACS B 2 — X ZHiK T 7 T2 ERL L T <
(FEARMNZIE 1:100 TIERR, BN/ L= fiiRiEZ 4 b L— = Vi L
IR AmRE T 5)
(1 WPUETHAEAT 55551 1:50)

Total 200 pul TYLfa 154> iR (JEl2 FACS B 100 pl % tube ~A0 % Al i
FRLZZBPUED 770 100 pl M2 5 ONIER/R 7o ha— L TiahTnd
N2 200 Wl DHES 7 TN EMZ THRBERWEEZEEBLTWD)

Yuta % 1 ml CSB Il 2 Washing—500g 5 43 30> X 3 [A]

6. 2 WPURIC L DYt (5 T biotin, FITC, PE, APC, rabbit FUAM i L 72354

Pk 7 7 v (FACS B : $HT/A=100 : 1) fERk L. Total 200 ul TH(a 15 4y
HIR CHrE T 2,

Yutt$% FACS B 1 ml Il 2 Washing—500g 5 43 350> X 3 [A]

7. HHNGLE E (Fixation)

eBioscience Foxp3/Transcription Factor Staining Buffer Set {7 /]

500ul/tube Fix/Perm (Reagent & diluent Z{RE L7=H D) & Iz 1 K ERE

—FACS B 1 ml il 2 C Washing—500g 5 43z 0> X 2 [A]

—Perm Buffer (Permeabilization Reagent X 10) 1 ml /Il X. Washing—500g 5 4735 /L
8. AN YL {4 + Permeabilization

RN Yt PR S 7 7 /L % Perm Buffer C 100 {47 R & 1Ek (Foxp3 D 50
(EZGEN,

200 pl/tube M2 T 20 43 HiE #FE Q BB CHIEZEET 5854 Z Z T Over
night &7 %)

—Perm B 1 ml /Il 2. C Washing—500g 5 77 3&.L> X3 [A]

9. 2 WHURIZ X DYt (2 RPURDB L EIRGE

Perm B THUA D 7 T /LA/ERL (100 f5758R)

200 pl AN Z 30 43 IR CHEE
—FACS B I ml Iz 500g 5 43 30> X3 [A]

10. A % —F L — % — THilarEq%

Maxpar Fix and Perm Buffer (#201067) 1 ml {24 U 27 A 1 pl Z 002 6 1 KER
FfE (2 2T Overnight © 35781 ha2—/L4 A
—#E%  CSB 2 ml T Wash (Z Z 1% FACS buffer % 93" CSB T Wash
T AN TVET,)
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—500g 5 57 1L
—Maxpar Water (#201069) 3 ml C 2 [F] Wash
11 81 FiT 0D Al i 7
Total cell count FZfiii L. 1X10%ml LA F DRI /2 2 X 912, Maxpar Water %
WCHRE TS S
EQ beads & 20%IX EIT2 D L H2A b
12. CyTOF &~
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B FRMMAEET =) FA 7T r ha—iu

FlL»o7a—%A b A—F —fFHrE TOME

~NYrva—RLiEv U Y EHWT 10ml" Z£1f L, Peripheral Blood
Mononuclear Cells (PBMC)Z {ER% T 5, MEGLtE 1 AP L OHIE SRV (#iR)6
ARKOFET RKDOAE » INTHEL T, £HEIL 100 ul T218705 X O IZHHE LT
%, PUkB 7 7w (k)2 AT, 30 25fA] 4COmMMEHT TRE T %5, FACS /Ny
77— T, EOL LU TRIEEIER L., 7a—0 A N A= =TT E1T 9,

1 F i ERP (<3000/ul)X°0 U o RERIED (<1000/u)23 72 GA T, 420 10mL 2>
S 5.0-10.0 X 10 fEFREE D PBMC #ER T & 5, HIMEKEA 0V >/ Bk
N 5 A1 20-30ml DA ZH 1T 5,

*2 FACS /N 7 7 — : PBS: 500ml+25%HSA (& k7 /L7 2 ) 10ml (final
0.5%)+NaN3 (7 {7+ b U 7 2): 0.5g (final 0.1%)+5%y 7 27 U > : 5ml (final
500pg/ml)

FIE

1. Leucosep tube 10 ml tube (Z U o /SER3BERS K 2 3ml §-2 A4 T, 800G, 1min
ST

REEIM 10 ml (2%t LT & D PBS THRT 5,

/0% D Leucosep (2 2.2 6 ml D AILD,

20°C. 800G, 20 min (7 L —372 L) Tizlr

INRAY— LRy T EEZ#ETT, PBMCJE@% & D 15ml tube IZANLD,
PBS 10ml ;BM1#%., 20°C, 250G, 10min &0y,

6. LiFZFETT, PBS 10ml BN, 20°C. 250G, 10min i L»,

7. BEZEETT, 1X10°12-2& 100 ul D FACS Ny 7 7 —IZIRfET 5,

8. 5mlround tube (2437 L. 15min, 4°C CifE,

9. LB 7 T (#HiR)%E AL, 30min, 4°C CHEPTICHRE,

10. FACS /X 7 7 — 1000 pl C wash (4°C. 250G, 5min),

11.FACS X 77— 200 ul Z3 BN L, WE5ET @ CO 7V —H —) R,

nok »N

25



12. 4 REELINIC 7 1 —H A K A — % — (FACS Verse®, FACS Lyric®72 &)Z T
W45,
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HHER RNV

Human Immunology Project Consortium (HIPC)D#E#E(L, 7 1 b =1 — (1) % JEA%
& LTI S V& VTR IE I 7 2 —H% A R A b U — i O—fl & 5=,

T cells Treg Thl, Th2, B cells DCs, Tfh
Th17 monocytes,
NK cells

FITC CD28 |Live or dead |Live or dead |Live or dead|Live or dead| CD28
PE CCR7 CD25 CXCR3 CD24 CD56 CXCR5
PerCP-Cy5.5 CD4 CD4 CD4 CD19 CD123 CXCR3
PE-Cy7 CD45RA CCR4 CCR6 CD27 CDllc CCR6
APC CD38 CD127 CD38 CD38 CD16 ICOS
APC-H7 CDS8 CD45R0O CD8 CD20 CD3, 19, 20| CD69

V450 CD3 CD3 CD3 CD3 CDl14 CD3

V500 HLA-DR | HLA-DR HLA-DR IgD HLA-DR CD4

1. Maecker HT, McCoy JP, Nussenblatt R. Standardizing immunophenotyping for

the Human Immunology Project. Nat Rev Immunol. 2012;12(3):191-200.
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FREASFNVHAGUET 7 T v

1.Tcell

BT Eayan 71 % v 7% | volume
=2 (1)

FITC Mouse anti-human CD28 BD 555728 20

PE Mouse anti-human CD197 (CCR7) BD 560765 20

PerCP/Cy5.5 anti-human CD4 BioLegend 300530 5

PE-Cy™7 Mouse anti-human CD45RA | BD 560675 5

APC Mouse anti-human CD38 BD 555462 20

APC-H7 Mouse anti-human CD8 BD 561423 5

V450 Mouse anti-human CD3 BD 561812 5

V500 Mouse anti-human HLA-DR BD 561224 5

2. Treg cell

LA =ttt 71 # v 7 ¥ | volume
=2 (1)

Fixable Viability Dye eFluor™ 520 Thermo 65-0867-18 1

Fisher

PE Mouse anti-human CD25 BD 555432 20

PerCP/Cy5.5 anti-human CD4 BioLegend 300530 5

PE-Cy™7 Mouse anti-human CD194 BD 557864 5

CD127 Monoclonal antibody, APC eBioscience 17-1278-42 5

APC-H7 Mouse anti-human CD45RO BD 561137 5

V450 Mouse anti-human CD3 BD 561812 5

V500 Mouse anti-Human HLA-DR BD 561224 5

3.Th1/Th2/Th17 cell

LA =1t 71 # v 7 ¥ | volume
2 (1)

Fixable Viability Dye eFluor™ 520 Thermo 65-0867-18 1

Fisher
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PE Mouse anti-human CD183 BD 550633 20
PerCP/Cy5.5 anti-human CD4 BioLegend 300530 5
PE-Cy™7 Mouse anti-human CD196 | BD 560620 5
(CCRO6)
APC Mouse anti-human CD38 BD 555462 20
APC-H7 Mouse anti-human CD8 BD 561423 5
V450 Mouse anti-human CD3 BD 561812 5
V500 Mouse anti-human HLA-DR BD 561224 5
4.Bcell
LA =ttt 71 # v 7 ¥ | volume
=2 oy
Fixable Viability Dye eFluor™ 520 Thermo 65-0867-18 1
Fisher
PE Mouse anti-human CD24 BD 555428 20
PerCP-Cy5.5 Mouse anti-human CD19 BD 340951 20
PE/Cy7 anti-human CD27 BioLegend 302838 5
APC Mouse anti-human CD38 BD 555462 20
APC-H7 Mouse anti-human CD20 BD 560853 5
V450 Mouse anti-human CD3 BD 561812 5
V500 Mouse anti-human IgD BD 561490 5
5. DC, monocyte, NK cell
e Eayan 71 % v 7 ¥ | volume
72 @y
Fixable Viability Dye eFluor™ 520 Thermo 65-0867-18 1
Fisher
PE Mouse anti-human CD56 BD 555516 20
PerCP-Cy™5.5  Mouse  anti-human | BD 558714 20
CD123
PE-Cy™7 Mouse anti-human CD11c¢ BD 561356 5
APC Mouse anti-human CD16 BD 561304 5
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APC-H7 Mouse anti-human CD3 BD 560176 5

APC-H7 Mouse anti-human CD19 BD 560177 5

APC-H7 Mouse anti-human CD20 BD 560853 5

V450 Mouse anti-human CD14 BD 560349 5

V500 Mouse anti-human HLA-DR BD 561224 5

6 . Tth cell

BT Eayan 71 % v 7% | volume
7 ()

FITC Mouse anti-human CD28 BD 555728 20

Human CXCRS PE-conjugated Antibody | R&D FAB190P- 10
100

PerCP-Cy™5.5  Mouse  anti-human | BD 560832 5

CD183

PE-Cy™7 Mouse anti-human CD196 | BD 560620 5

(CCR6)

CD278 (ICOS) Monoclonal Antibody, | ThermoFisher | 17-9948-42 5

APC

APC-H7 Mouse anti-human CD69 BD 560737 5

V450 Mouse anti-human CD3 BD 561812 5

V500 Mouse anti-human CD4 BD 560768 5
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BB/ NRIVEBE :  gating strategy (2D T

U 2 XERFEIK (T cell, B cell fi##T/X% /L), DC. monocyte, NK cell 7k % J& B
L. LAEORI b LT S M ifu 7 > N O 217 9,

SSC

FSC

Tcell, Bcell FEHT/SFRILA~ DC, monocyte, NK cell B#HT /¥ IL~
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T cell 7SRV R

U USERBEIN S . N F ., CD3'CD4Y, CD3'CD8 fElk & BB+ %, &5IC
Wi fE 1k 2 CD45RA/CCR7 T L. &0 {bBEFEIZ o TRl 2, £72.
CD3'CD4", CD3"CD8" i fHi# # CD38/HLA-DR TR L . JEME(k L7 CD4" Tcell,
CD8" T cell DEIG ZFHlT 5.

CD4* T cell 7S% )V ERH

CD4

Activated
CD4+

Central

memory Naive CD4+

CD4*

Effector e s

Effector : -§ | CD4* HLA-DR

memory ————!—P

CcD4+ CD45RA

CD3" CD4"CCR7" CD45RA" cell (Naive CD4" T cell)

CD3" CD4" CCR7" CD45RA" cell (Central memory CD4" T cell)
CD3" CD4"CCR7 CD45RA" cell (Effector memory CD4" T cell)
CD3" CD4" CCR7 CD45RA" cell (Effector CD4" T cell)

CD3" CD4"CD38" HLA-DR" cell (Activated CD4" T cell)
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CDS8* T cell 7%V ERH

CD8

CCR7 Activated
; S CcD8*
Central
memory Naive CD8*
CD8*
Effector _ —
Effector CcD8* HLA-DR
memory
cp8* CD45RA

CD3" CD8"CCR7" CD45RA" cell (Naive CD8" T cell)

CD3" CD8"CCR7" CD45RA" cell (Central memory CD8" T cell)
CD3" CD8"CCR7 CD45RA" cell (Effector memory CD8* T cell)
CD3" CD8"CCR7 CD45RA" cell (Effector CD8" T cell)

CD3" CD8"CD38" HLA-DR" cell (Activated CD8" T cell)
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Th cell 7k » F R VEER

U o NERGEI )N S, CD3'CD4 EI A BB 5, S 512 CXCR3/CCR6 TR
L. %& Theell M7t v MZ T Tl %, S HIZENLEND Theell 7k v
K% CD38/HLA-DR TR L. JEMHL L7724 Th cell 7t v s OFEIE Z 5 G5
Do

% 4 Activated
Th17 cells

Th17 cells

CCR6

CD4

Activated
Th1 cells

Th1 cells

D3 Ithpcells| . CXCR3
Zl‘:"'-f\,._ CD38 3

< Activated
" Th2 cells

CD3" CD4" CXCR3" CCR6 cell (Thl cell)

CD3" CD4" CXCR3" CCR6 cell (Th2 cell) **

CD3" CD4" CXCR3" CCR6" cell (Th17 cell)

CD3" CD4"CXCR3" CCR6"CD38" HLA-DR" Thl cell (Activated Th1 cells)
CD3" CD4" CXCR3" CCR6°CD38" HLA-DR" Th2 cell (Activated Th2 cells) 3
CD3" CD4" CXCR3 CCR6"CD38" HLA-DR" Th17 cell (Activated Th17 cells)
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*3 = DA D Th2 cell 1XH#E72 Th2 TiZ72 <. non Thl/non Th17 cell Z45 L T\
B2, RITRRNONT b H D,
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Tth cell /3% /V/ERH

U o ERGEI)N H , CD3'CD4 fEIg & EBR 3~ %, & 51T CXCRS/ICOS TR L,
Tth cell Z5Hfid 5, & 512 Tth cell Z# CD69/CXCRS THER L., &AL L7- Th
cell DENIE Z7HIT 5,

CD4

x> CD3

Activated
Tfh cells Tih ceils
fols 24
m CXCRS M CD69

CD3" CD4" CXCR5"ICOS* cell (Tth cell)
CD3" CD4" CXCR5"ICOS* CD69" Tth cell (Activated Tth cell)
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Treg cell /XX VB

U NERTEI)N B . CD3"CD4 EIl & B 9~ %, & 512 CD127/CD25, CCR4/CD4
THEBA L. Tregcell Z7Flid %, & 51T Tregcell 2 HLA-DR/CD45RO TR L |
naive, memory, &AL L7 Treg cell DEIG 27T 5,

Memory
CD4 Treg cD4asro | e

Activated
Treg

P

et CCR4
. HLA-DR
Naive Treg

D127
CD3" CD4" CCR4" CD25"CD127"" cell (Treg cell)
CD3" CD4" CCR4" CD25" CD127"" CCR45RO" cell (Naive Treg cell)

CD3" CD4" CCR4" CD25" CD127"°" CD45RO" cell (Memory Treg cell)
CD3" CD4"CCR4" CD25" CD127"°% HLA-DR" cell (Activated Treg cell)

37



Tphcell + 7k v F ~F VER

Y v RERGEIE D b CD3+CD4+#I % BFl 3 %, X 51C ICOS+PD-1+7H

% J&BH L .CXCR5 FHl 0 4 1 C Tph cell & Tfh cell ZZFfi$ %, & &1, Tph/Tth

cell Z# CXCR5/CD69 TR L. &AL L 72 Tph/Tph cell DEIE % 5Hl 3 5,

CD69

4
1

Tph cells
PD-1

e Activated
Tph cells

A

e o 3
™ N
Mtdhotd

Tth cells

CXCR5

, Activated
‘| Tth cells

CD3+CD4+CXCR5-PD-1+ICOS+ cell (Tph cell)

CD3+CD4+CXCR5-PD-1+ICOS+CD69+ cell (Activated Tph cell)

CD3+CD4+CXCR5+PD-1+ICOS+ cell (Tfh cell)
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CD3+CD4+CXCR5+PD-1+ICOS+CD69+ cell (Activated Tth cell)

8. Tphcell

4 Eagan #12u 7 %5 | Volume (ul)
FITC Mouse Anti-Human CD279 (PD-1) | BD 557860 5
Human CXCR5 PE-conjugated Antibody | R&D FAB190P-100 | 10
PerCP-Cy™5.5 Mouse Anti-Human | BD 560832 5
CD183 (CXCR3)

PE-Cy™7 Mouse Anti-Human CD196 | BD 560620 5
(CCR6)

CD278 (ICOS) Monoclonal Antibody eBioscience | 17-9948-42 5
APC-H7 Mouse Anti-Human CD69 BD 560737 5
V450 Mouse Anti-Human CD3 BD 561812 5
V500 Mouse Anti-Human CD4 BD 560768 5
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Tth1/Tfhl7 cell % 7% v F X3V EEH

Y v oRERGEIS 2 & CD3+CD4+fEIg Z BB %, & 51 CXCR5+ICOS+{HE

CCR6
Tfh cells A Tfh17 cells

Tfh1 cells

T L L e R
5 3

e e
1wt o 10* 10* 10 o 10

—CD3 —» CXCR5 ) CXCR3

W& R L Tth fifdz 532, < 5 Tth ffifg% CXCR3/CCR6 TR L .

Tthl #ife, Tthl7 #ifd % 33 5,

CD3+CD4+CXCR5+ICOS+ cell (Tfh cell)

CD3+CD4+CXCR5+ICOS+CXCR3+CCR6- cell (Tfh1 cell)

CD3+CD4+CXCR5+ICOS+CXCR3-CCR6+ cell (Tth17 cell)

* XAV A 7 T id Tfh filfE & FkE
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B cell /R IVERR

U 2 SERFEIRA 5 . CD3CDI9 ik 2 BB 5. & 512 CD19/CD20 TR L,
CD20"fE#k % B4 %, CD19"CD20" gk % IgD/CD27 THERI L. Bcell D43 {LE
B A& 595, CD3"CD19"fiElk, CD19"CD27" 4814 BEfH L, & 512 CD20/CD38
PRI A IEI BEBA L. plasmablast % 5EAli9 5,

Class switched CD27
memory B cells

IgM memory
CD19+*CD20* C/ER Bcells
/ naive B cells
lgD"CD27 IgD
B cells
CD20
e 2 ‘. s l
2 % %‘-;;:’-If -| Plasmablast

CD19+CD27+ CEH

" cp38

CD3 CD19" CD20" cells

!

CD27 IgD" cell (Naive B cell)

CD27" IgD" cell (IgM memory B cell)

CD27" IgD" cell (Class switched memory B cell)
CD27 IgDr cell (Double negative B cell)

CD3 CD19" CD20" CD27" CD38" cell (Plasmablast)
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Dendritic cell (DC). monocyte, natural killer (NK) cell /X% /L&
NK cell, monocyte, DC fE#7>5, CD3- CD19 CD207/CD14 TREMT %,

D DC, NK cell 7$xL

CD3" CD14° CD19 CD20" fgik % HLA-DR/CD56 TJEBI9 %, HLA-DR' gl %
CD11¢/CD123 TR L. DC % #fffi9 %, HLA-DR/CD56" it 2 B L |
CD16/CD56 THEBRA L. NK cell Z 73 %,

@ Monocyte /3R )L
CD3 CD14" CD19 CD20 i 2 CD14/CD16 T/HBEA L. monocyte % 3Flid 5,

Classical
monocyte

Non-classical monocyte

CD16
Myeloid DC

Plasmacytoid
DC

J

CD123

|

CD16* NK cell

CD16" NK cell

CD3 CD19 CD20" CD14" cell (monocytes)

l
CD16" cell (Classical monocyte)
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CD16" cell (Non-classical CD16 monocyte)

CD3 CD19 CD20" CD14" cell (DCs and NK cells)
HLA-DR" cell (Dendritic cells)
l
CDll1c" cell (Myeloid DC)
CD123" cell (Plasmacytoid DC)

CD56" cell (NK cells)—~CD16" cell (NK cell), CD16" cell (NK cell)

44



JRRMERBERBIED 7 10— A F A N —HHTICBE$ 2 SCERIB AT

1. 59 NOREH IR L 75 NOFEREMSREARSIERE ORMME 70— A b A K
U =TT L. S5EARBIEORIE LR A I 5202 L7cimsC (1), JRIEMELG
PEARAIEIZ I, X-linked severe combined immunodeficiency (X-SCID). X-linked
agammaglobulinemia (XLA). X-linked hyper IgM syndrome (X-HIGM). ataxia
telangiectasia (AT), Wiskott-Aldrich syndrome (WAS). hyper IgE syndrome (HIES),
chronic mucocutaneous candidiasis disease (CMCD)D BE B E FIL TV 5,

2. 1075 AOFEANEFIE (0-18 5%) Z xR, KMEIMY Bk 7 ¥~ MgT
AT TR RN e SN T25m L), i AR Y v REkY 71 » MENT DER.
Reference & L COEHNEE I 5,

3.Euroflow = >V —3 7 A BRIN 8 # [E 18 DML —7" & 2 4 Tk S iz
A=V T AT, 7r—H A MA N = CICEAT O EEETIRER & %
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