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Method of the Year 2019: Single-cell
multimodal omics
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o- - 4-cell Ribosome biogenesis 895X 107

ODGQ e
g Zygote [% Homaphilic cell adhesion 682%10°
v £ Positive regulation of neuron differentiation 108 % 10+
S Calcium-dependent cell-cell adhesion 66210+
2<cell o

§ ““beaz Generation of precurser metaboiites and energy 153 % 10

¥ ol Oxidative phosphorylation 268 %101

] e Cellular respiration 104 x 10-7

s
?mm 000 o 0,000 20,000
PCA3 E 1,143genes  Reguiation of transcription 290 10%
2 Cell cycle 9.93x10*
ST %% Regulalion of transcription, DNA dependent 158 10°

Protein amine acid phosphorylation 127 %10t

3

s . 5

z i 78 enes Reguiation of cell morphogenesis involved in diferentiation 250 x 10°

Sl ——————= Oogenesis 287510%
sssssss

B SRR S ARRE

2, BEXE

BR—MERHEAMEE, BERESRISHAMLRNNEER, BOERRESITE, BENEE, X—
SRR ERREBENEINARERNFR. OHEESBANERBESEERNIAERES — RECE/NEER
DA BHABRAME, BREAXS/)NBHNOBGEEERAER. 2019 £, HEMERANFNEDIASIE, FESE
BB RN R AR AKRRRS 5 B E 25 BOER 4,000 S BARGHT T RAENOH ©, ZRRASZLEET AL
RASER OB E BAMME, QEONMI. RASLM. WEAH. BEMARE. OIMEAR. TRNABRUREMEE
MR (SIERALMN. SR, T4A8EH B AR) . MEOELERE, OB OERNONARLHISETR, RA
HmE. EWARSIEOIMIMFIERH EF, XL B RRR R A S RS O LR M OB R B NIER R
BERRHMEE, I, FEMONABRBIMEREENERRLE S, MXESSERERBLESE 5 ANRKEREH
BMEM, o, BESBERRNNEOELENSMEREFAIERTRALLER, SEH—RIALOELBIRHE
EMRARBBERINEEERE, ZRRELMALS NEOOBEPONMESRAEMOMIELR, TRILMAESH
BABWYMEERRA, SARANREERRTALN O L BIRET ST
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Cell proportion over
The critical characteristics of each cell types/subtypes asolbpimatal slage
Cell type 1 Markers 1Subtype + Markers Early ' Mid ' Late
! 1CNA ! MYHS, TBX5, PAM, NR2A1 ' '
\ TNNT2, TNNCT, ACTC1, 1CMV | MYH7, MYL2, LBH, NAV1, HAND1 : |
i
Cardiomyocyte (CM) | TNNI3, ACTN2, NKX2-5, | | ANGPT1, COL2A1, ITGAG, RELN, 0 | . i .
! ENO3, COX6A2 R | SLIT2 CRABP2 i i
| | i
[ 1OVE+! 1 OPHN{, FOXK1, COL3A1, DCN ! !
! 1 Coronary vascular EC | FABP4, CD36 ! !
| h | i i
) RAMPZ, EMCN, PECAM1, | Vascular EC ELN, FNLNS ! !
Endothelial cell (EC) | X 2 A 3
€91 CoM5 TIET, TEK HES!  'awarec | NTRK2, NFATC1 e | e | 0
| ' ' | I
1Endocardial cells 1 CDH11, NPR3 i i Hﬂ
S ! UPK3B, ALDH1A2, WT1,  'prog” ! KLK6, CRABP? 0 i [ .
ardia cell v = 2 i L L 1 '
& 2 ) 7BX18 \EP \ CFB, €3, PRG4 ' . ; g
1 DCN, COL1A1, FBLNA, i ! !
Ebroneal | Lum TCF21 . : . i . i . P
\ APCDDT, EDIL3, SCRG1, 1 1 1 1 NIl
Manaces | SLN. NR4A2 : : ; i }’!:J
""HDC, CPA3, KIT, GATA2, | 4 ! |
Mestoel | TPsB2, TPSABY i i . ' O | . ﬁ%n
1 CD74, AIF1, CSFiR, ' ' | 3
Mecrophage | CD163, CD68 ; ! ‘ . 0 ; o );&
VIFITM1, IL2RG, CD7, CD3E, | ! ! !
1 ) . CD7, 20 ! | |
Dilicele ' cDap : : [ BN B | i)
' OME+: CMs expressing extracellular matrix genes; * Proepicardial cell =z
=

DBEE B A2 FR = BRI S R AT == 54E ©

3. FHI

EMFHAME (HSC) RAEKBBREN. DUMSTEAMAEEELE. CERTHRE, SFEENNRABRIE
M+ (pre-HSCs) o 2016 &, EEEFHZHRIERAAF A pre-HSCs HEMMRETS, HBHEAERN
pre-HSCs, Ftxt HSC X IR AARKRM 5 XAMHAITRAMERANF, 46T HSC REIEMNHERAEE,
BT pre-HSC ERREM. BRKREA. YRS, ESBRNERAFMESHENIHE ", £WHBT mTORE5E
BIERREIETE HSC A BHRAIET XBIEM. tbi, E&RIEH Pre-HSC BY 98 NMIFEEE, ZHARASFERA HSC BYK
NABME. & HSC BUARINEERRIEMH T T RNERISKRIEMNSIER R, 2T U LRAMERARE, RAHT 2019
FR— TS HSC RELZM IncRNA WA RIZEE, HETIE HSC R BESRRHPEEMINGENY IncRNA HF ¥, 2
MREIEEYE EF D RTHERS—ABENINEEY IncCRNA, FHiBd @IMNEERI A 6 M EREERRRRIEI A B K IE
YEFRY IncRNA, FIFAZHERRBIRMRAZER, EEET IncRNA-H19 3 F AGM X HSC KEMEZE(EA, IncRNA-H19
MERREREREMERAF (85 Runxl & Spil F) NEBFRESFREMH TMRAERE, URMERRARE pre-
HSC RY%L (LR,

Number

of genes
245

EC

L]

»
R

™ .
“ R 1,185
- ’
0]e o T2 pre-tisc E14 HSC

1% - s
oo . . :‘
.e t.‘ ..‘
-
T4 pre-HSC E12HSC

cwo oMom on;
ocoo owmo owmo
w
=
=1

-20

4‘0 20

o

MNumber of ribcsomal genetranscripts @ O o
-

o
[
ey
©

o
i

4

s

(=]

|

I

[=]
Expression level (og,(FPKM))

ow® oo 9
ococo owmo

PRI

%

(=]
o

=
=]
w

ineach single cell (<10%
in each single cell (<109
-
[e2]

7.0

Number of RefSeq gene fransscripts
-y

5
0
%
%
&
%
%
5

Q\

%

‘D

%

%
&
&

%

7

342 7T SR AR P R LB 53 2
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4, HERSE A A —0RG — Qusosates _ Single B 12

MERFEBEMPNFEIS — AT, I
MK ERHZNEETT, 8TMHRETARBES
FHIE, BAERYE, 2 FRSHITEE., £ 41,
BEMZTRRENEERERET, LHARSREN
BERERREANAETREIL AN, HRFAERETHRIE
BHEBABRINIREE2ENERRAEE. EERKX C
AEMSE, ME, BENHMETHERRATFHETH
REGEELEGER, FEEBRIBETHITEME
WMAAHN DL, EBEARBAIPERFER LEEGR
FHRRREERFMRAMKERLTHARE, BIsES
ENRARNEMURETRKNASENBRESE,
NEERBETRREMETHITTHE, XEdLe
HREAE A RIS RE S R4 PCR A E R MIE 247
R EZ T INE E KRR, ZTEE @
BB SN RARNE YRR SETTHT T ERMAE,
HERITERRASHERINENEEXR . W42 5T e SRR R B Sy 2

5. MERIFIR

PR EE B KA ARRE, FATHNEERAZ NG|, FEEZERMGMEMAE, ERIBFEHRARERR, R
ATESREARBENRERS, MENKEENRMERERE, NMEHSERME. EPREFEETES 1
(programmed death 1, PD-1) &EE(& (PD-L1) MMFIFIRBrARERS, KERRN—RETE ESMIHET,
%% PD-1 /PD-L1 IPHIF BB 2587 BEMNEMBERE LA 10-30%, AEHEEN REREMHIFIHAHER, BERR
BURN, ATZEE T BREIMEHIF RN E RN 2, UNRENRRATNEERN, MERIMESMEABMEETER,
HENSTHENRERS, MMERT REETHEER. MMERENERERZREARMD FE5NERIE, =
A ERMmEAnIERE, XEPNNGFINERHE—THR. 2017 F6 A, ItRAEKERFHFANESIERE Cell &
ERTHETAREEHR Y, HREH%KS 5,063 NAMMALKIE, SHBERN 11T ARTE, 83551 CD8+T
AR BN 6 > CDA+T AR A%, EHhRFRRALRREE Tregs ARETLEE (C8_CD4-CTLA4 ) FIFEiBY CDS T 4R IL &
(C4_CD8-LAYN) BEEE, HEEXMEMIBHRIALN PDCDL M TIGIT &, BHREATHIEES, EMERIDME Tregs
B, HETH 401 MERREER, E3EBM CD8 T Al , ¥ H 82 MIRREER, FHELWM T MV maker,
%1 LAYN, PHLDAL 1 SNAPAT &, BEFEMNE, HH 22 N8 marker FNBEMEEEY Tregs AERERIX,
40 CTLA4 #1 LAYN %5, FEFIF TCGA WEIBEITEES T, &I LAYN RAEZRRETF. SHREERARKF
HITT TCRNFFMDH, EREWM, EMEEIEN exhausted T AREFN Tregs AR, MEE TCRs RETEEFA. &
By LAAA & E4EE TCR B9 T AARELLIikS, MESNE MANLE B AL R HAIE, XiRBEEMETRR exhausted T 4R
Tregs AL E T Y 18, FEMBLLTFRERBA, BEBRAR THABRNREY ISEMBARE. AHRAREEENELD
B T3e, MASEEMMEFERMNAR RS RMEREN L BIREE],

-
A —_— Gene expression
. (" R Tissue origin profiling
&\ Bulk DNA/RNA confirmation - | et
— SEQUENCING | s A (o0 e
N » N ), GTTGACTAGCA -'.1.' ° "'H TR
o ACAGUGUTAAG Jeee ! (\ Il .||Ihi||'
G TOTAAGAGCAG |/ | | :
DNA/RNA TACAGG TAA G| m— .‘t: S i |}| | ml‘lh:lh'
Blood extraction Mo T \ \ o AN s O e
TCR profiling )
P =TT R
Single-cell Clane 1
S N
FACS isolation RNA sequencing @ =
cog+ hCGTTGACTAGCAT ')ﬁ: M ——
b ( on
. 3 ACAGUGUTAAGT :'V_)L ,-J B
R e KG T  TAAGAG AG S H
— Sy — BTACAGGCTAALG T Ll ) g
i — (GO CTTGACTAG : -
; Single cell (I hCGTTGACTAGCAT] =
Tissue suspension . J NaaG coTaac. \ o,

FrEEEn AR 0
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6. A%HIES

HYE KRB SAE (DIHS/DRESS) B—MEBGHNZRERENER, SHEERSBERENIFLANEIRRMNE
FEX, RIBEIBRMARER, IRKATIEEER, 2020 £ 1 A 4% Nature Medicine EFfZ Xt DiHS/DRESS &
E MR BEFNMR#HIT T scRNA-seq 1l M, BBGERLALET B4 RNAseq KT, BEXLBBAZSRAEANE
REZNESHEMEEE. PTEKERIHREAR, 2MESHEABENARNSE. SENBARPSREANLRGE
E[XHE CCR10, JAK3, STAT1 %,

o)
=
Numb i

umber ~
b d of DEGs il
Skin cells }%'_
500 7
= @ 0.Suprabasal KG s iR
W o @ 1.Pericyte/SM(1) g T R
@ 2.Basal KG(1) ‘ sl
@ 3.Endothelium -0 =

@ 4.Lymphoid
@ 5 Fibroblast(1)

. @ 6.Pericyte/SM(2)
@ 7.Fibroblast(2)
@ 8.Myeloid
@ o.Fibroblast(3)
@ 10.Basal KC(2)
@ 11.Pericyte/SM(3)
@ 12.Melanocyte
@ 13.Mitotic

SNE2
+SNE2

BEFEPEFRNME AR ZWARFRHEE

1% PBMCs ZRAEiES BAMNF R, BEWILERAZRREAEFHKERZHIZ CD4 F CD8 FAMAIILEZRAEFNIE
FERVAAR, LEARIMR PBMCs FEBEFRBEARBMMEL A7, LI CCR4 F CCR10 (RBEAMRAKARBILEFZE)
BFIARY CD4 A CD8 FAMAIREE R EFEES TREA. ERENXMAME AT, Rk JAK3, STATL, IL2RG FEH
ARRLLHIBRE S TR A

® 1.CD4(1)

@ 2.CD4(2)

@ 3.CD4(3)

® 4.CD8(1)
®5.CD8(2)

® 6.CD8(3)

@ 7.Mitotic
®8.Treg

® 9.CD14 monocyte
@ 10.CD16 monocyte
@ 11.Dendritic

Number of DEGs

200
1) 100
0

+SNE2
-SNE2

+SNE1

BE MK CD4 F1 CD8 A E M AR EE 1
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52
2
R
Vil
ES

BT EE JAKINEIF (tofacitinib) FORIESHFSINGIF (valganciclovir) &, BEBERSERT RANIGRIK
o SAITRIEBYIMAR PBMCs AREE RS B4R RNAseq /I R INARREBHA D FRBEE 51k {RIMNSLISHIESE JAK HNHIF
(tofacitinib) FMILHEZZ9Y (Ganciclovir #1 Artesunate) BEFSEXENEIZGY) (SMX-TMP) ESM T ARRILHE,

7. RERFE

2000 1 B, BNPEEFEERAS 2019-nCov BT —17 “BRE” . BE—HFE, BINRSHRAGEMERA
FLAASCISIESS T ME Kk E$%1LE 2 (Angiotensin-converting enzyme 2, ACE2) RHEBRBEEBREAGHZHE
H, 2020 1 A 26 H, LBRFAZEFRANAREAPATE (bioRxiv) £E&FKTHA “Single-cell RNA expression
profiling of ACE2, the putative receptor of Wuhan 2019-nCov” By E 7,

ZMARFAEENEIERE, SERME RNA NIFEREARPEXEED T, 3 ACE2 EAMARNMBNREERHITT
O, HiB K 8 MEA, 43134 MMM, LERKI: ACE2 ZHEEHE—ID (1% £H) || BUffE ERAM (AT2) Rk,
EBT R IIXLE AT2 PR T RIMARS 2, FRIESHSEHIMNEEEXNER, HAERASERTRFESHEELA, AT,
BARNFERE AR NERANAES, FEEAHREER T a5,

[ J——_ [ . e
o | i I " L LIPS
b ey Bl o S R R U

[y e [FEm— =, ~— & e et com e crroe - AT e atiles

SFTP

e ot e s - T D 5

Datemew CeW DeseMiTew 0 Wessetm 0 CWACEW Themaens  TRECTORM Weeweagm o Comed G

SCGB3A2

o ) &
. L ¥ <
- . e LA e et — . .
TPPP3

Ertemuim Cow

(= rma— Taact can [ E— = T Beta AT Bes

Identity

> o JLERE 8 |

[ . ——— av Carm ars e

..
Oweartr e e v Zwm Cww '.!lﬂkk ThuT Camm Mg Cramd Cow k- aritew

ACE2 F1HE marker 2RI EEFHIRIE
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E=TR49 B4R TCR/BCR MIFBRAZE

%A (Immune Repertoire, IR) ZEHAR T HEMMEAN B HEABSFMENEHN, RRIERBERSERE
BBl R IS SNSRI B BVRES ], BE RAMRT S, AJRNESEEMRMRERAM V(D)) NEFE. FERLUR TCR/BCR
EELED, MERBRNREERTEER.

—. &KARFE

10x Genomics &

10x Genomics EAGREAENRFS R4 RNA NIF—1#, @BERBRERARETE LB YIERIRS 24
REREEET, ETRESNEER, BRIKAMHE, ARNMAEER MRNA, BEFERRETFE 10x barcode fl UMI E
BEHY cDNA, Tl (Breaking Emulsions) Zf&, cDNA —AZ, EERNHITERARAMNEBAHEN X ERE, HA
TCR 3% BCR #9 V(D)J F7i@idi&it1E C XAERS|¥3#1T PCR E5; M MRNA B8, 5 10x Genomics 3'mRNA X
EXRRE, RENE S HHER. MEGERIA—X4EREARERMBIVERTRAN G ZHEEIR,

cDNA Amplification

%
%
%
)
P
f
a
~
%
(@)
Pyl

~70
=]
=

Mot S

&~

5’ Gene Expression Target Enrichment from Amplified cDNA
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— e —
—

nnnnnnnnnnnnnnnn

g
2
NN
:
2

o
5
H
o
g
&
" II 3
3
g
g
g

LLLLLLL

5'mRNA 5 TCR/BCR [FIBY#E

BD Rhapsody F&

BD Rhapsody B2 4fE R EHENFEIHILER. DFHEMEDT EBX—ZOKRARAS, TRAMKTHIR
mRNA, BEFEEMIE KRB R—4BAERY TCR 8¢ BCR B FHEHITINED, XXM FIEFEREERER AR EXER,

iR E HHpEE TCR/BCR
(ETi%) ZEZ DT

/500
@00

Q?

[
RS

N !
i,

BD Rhapsody™ER4RER BD Rhapsody™ BD Rhapsody™ TCR/BCR EMERE
FHG USRS Express&#; FESHIEAE
AFEdRt T R IR EE
X12 BRIREREG, BTHIR  SRKTARSEHBMN S
MRNAZS T FIREER [ s

BD Rhapsody S 4Rk Sz 4B FE
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—. BARLE

IS EICED . BeXSHRECY BCR WER SRS TCR B9 o 5 B #.

BRSNE: ERARKTERERAFENREARMSFL,

SEFXRBEDN. AIRNREE—ARNSERABERFTELREN V(D) FFIER, NRKARRESESHINERES.
RRIrEF AR EX REEH

RIS2KET: MTEH5ENEERS COR3 B FT, REIRINEREN V(D)) 2KER, BMTFRIMNZERFT,

W FRER

O 8! FEHALD, RAAN, ARERE.
O FE: MKRE. HMHKEE. AXEE. AEMES,
O BHAEREEHRIEERX:
(1) 4pEs%k: >10"° BirdENME (&2 10,000 PN4H)
TEER >80%;
SREE 500-1,000 MR /uL;
B THE (RREIEE <5%) |
TATF 40um BILRREEE 5 SR E AL ERIYT
REES R FINFIF A ERE %R S Fo
(2) mi®: EDTA VRN =M (RAIFFETE) , >5ml.
(3) £A%7: 0.3cmX0.3cm (B 0.5cm X 0.5cm) RUFFEFLELT, 4~5 3R,
O REEkH:
(1) MRSk RFNZHE, NEEE, BNERASEYEIMEANEMBMERIPR, 4°Cab, 48 /BARZEERA
SEYLRE,
(2) mi&: EDTAHUERILM, 4°Cial, 2 /NNRERAFREYERE,; IR PBMC BKTE, TkiEkh,.
(3) AL BWERBZREYEETMEANSAMABLRIPR, 4°CEH, 48 NHRFAATEYIRKE,

W MAAE

O EhieE?

O MEREMERESETT

O BEREMEERRNRAEEER

O R EMRBENEEER

=. ARG

1. FEREHIFE

2017 F, IRERAFHFRBEIRMA BT AHE LN F R A FFEEX T HEERHTT 29, BERERMAM
IKF SRR RERE Y, MRERET 6 fIFEREMNINEM, ESERAR. MRARENLINER, R
EMBEEARFARRDER CD3+CD8+ (cytotoxic T cells, Tc) 4ARE, AR CD4+CD25- (Helper T cells, Th) 4AA8
# CD4+CD25+ (regulatory T cells, Tregs) 4Hff, FH#H{TT RAMMEERANFFBMAB TCRNE, BHIR?E 5,063 1
SHMNEIR. EF, S4MRKFDT TCR FIILI, TEMERIEM exhausted T 4BEFN Tregs 4B, YWZRE TCRs &
STEEMFR. EMEALFTEEMER TCRIW T AELLHIE, MEINAMMERALPEFIRE, XidAEMETH
exhausted T 4B Tregs AAMAE T ek 18, HBBLLTRARA, BREBAS T AMHEET IEEMEER,
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Peripheral Blood Normal Tumor
"V ODD @ DOD IIDDDPN
w %, - = = v
o
~ 100 100 100,
T g 80 80
o
& 6o 60 60
@ 10| 40 NA 40|
2
2 20 20

0

P0407 P0O205 POS08 P0322 P1116 ¢ P0O407 P0205 PO508 PO322 P1116 ¢ P0O407 PO205 POS08B PO322 P1116

m n=1 m n=2 m n23

B Peripheral Blood Normal Tumor
\ 4 A 1
=@ PP

w100 100
g

B0 a0
ksl
g‘ 60| 60
@ NA NA NA
£ 40 40
g 2
7]
a g 0

P0407 P0205 P0508 P0322 P1116 P0407 P0205 P0508 P0322 P1116 ~ P0407 P0205 PO508 P0322 P1116

m n=1 m n=2 n n23

AR T 4RBmA se gl g o

2, RERBREHIFIA

2019 FA R Cell EXRM—RILX, W25 MERBRBEEMER R 46,621 MR MAHIT 7 L4 RNA F
TCRMFE P, XML 7 AR, BIE T4 (CD3) , NK4AM (KLRD1) , #54Ep (DCs; CDIC) , E
ME4RRE (C1Q) , ERiz4HRE (VCAN) , B4R (CD19) , AR (immunoglobulins) . #1318 T A& KRIX ILTR,
CCR7 FMIF#HRAF TCF7, HREMRANEREZEARFLLETEENMAE L, MR THAREERENERY, HP—
INEERICIZ T 4HRE, AP TEM CD8 T 4/ (transitional CDS8 effector T) , 4HAEZE M CD8 T 4AfE (cytotoxic
CD8 effector T) F3ELINAERY CD8 T A (dysfunctional CD8 T cells) , &#&iA PD-1 # LAG3, XAV R
RN, RTEZNBERAZER TARSHRMENER, CD4 T AmREEEZRIA FOXP3 Y Treg, JE85HEN T 45
(CXCL13 F®iA) , UK—/\EERERBRESRD FHAM (dysfunctional CD4 T cells) « PITEREBEENREHMBAR,
EMAES T HELBEBEDPHEE, ERBAZBDFEAABREENEEETRAER. =AINEERN CD8 T MY H1 T Al
e R BRERA R,

A

TINK
*
()‘

:.zfﬁf

5 ___;&: P
Y o
*t 2

- _ _

M Dysfunctional (CD8) H Transitional [ Naive-like [ Cytotoxic BEINK HET, H T, OOMemory [ Dysfunctional (CD4)
B Macrophage [ Osteoclast [ Monocyte B DC EpDC EPlasma HB

non T/NK

BAE GBI ERRE
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I T AR TCR F5, KMARBAR TCR RERMRERRA, —EANERARLEBARR, TER
HMATEKRTEER CD8 T ARERYEEMANIA T ARERIGRK. BEPIKINAER CD8 T AMERILLGIS T AT IR SN
EAEX, BT ESMARAILES R, RIMFEKIIEERN CD8 T AEE R=IGEMMLLE, tbalie T AT 10 &

600
# Clones 300]_=_=—:D:=D===:”:|—D:|—==
S N P 1 |

1.0

o
@

o
®

%
%
%
&
4y
3
_|
(@)
~
@
(@)
P

=1
(=

% Clone size
o o
[ s

=4
o

NN
VPRI FFQ Q Q Q

= [ ® OBCGBSHRPGESCCEE6

=[] @ e933385PPOCSP ©%
" 1R@DPGCSPIPIESID030208D

DA DD DD DD DD DN D
\&éLQ T F ¥ W$‘Q@Q@ >

Mot

Clone size

O Cytotoxic [ Transitional M Dysfunctional CD8 M T O Naive-like
OMemory BT, E NK M Dysfunctional CD4

E BEZE T ANy g

tE5h, MRAREVRE—NEBIK, PD-1HffarEa HIMBvFEEMNE T ARERIE THN TCRERME. AT
DTSNAMPREFEMRIMAMEZDE T AR, ARARLBENMRFRMT TCRMWEF, K 35.5% ¥J?H¢F/x,lﬂ
% T AR EI LAFE PD-1 fuidiasr RRYSMNE M E], MEaraiavsE mh ReEtE) 11.8% puiESiaE T AR, A3
AT EINMEEEARERIERIEE T 458,

Bulk TCR overlap

PBMCs

%DDDDUDDDUD

Fraction of novel '
exhausted TIL clones 11'8% 354
post-treatment

detected in PBMCs
Pre-treatment Post-treatment

TIL clones

detected in PBMCs

Fraction of TIL clones
%

Pre-treatment Post-treatment

ARIBBEZIME T AREIMNE ML E) ©
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3. RERT

#0[ PD-1/PD-L1 BRI EERE SINHF 9 H M,
SRRERIRERETT R T Ea T b, FAM PD-1 ARy
S, HART2 A AR, EfF—1EE XEHn 2
PD-1 AMINENR, RERKMTEATHEMFETM
BRRREMRBARNERE, B2AITZE, BN
R T AMEHNME? XN, BRittRRBERN. K
BIMEEAFEFRNAREI, MIES PD-1 HUiAETTHEI
ENERMAMEE (BCC) mEBFRMAE (SCC) BEEHE
RET 7,9046 MK (SIREARMIFRREAE) , &
177 BB RNA UEH TCRE ¥ BT B 4AH RNA T

T,17 (42)
Tey (44)
reg (23)

Naive (39)
Memory (80)

Effector (14)

adAlouayd uswieall-ald

Exhausted (9)

FER, SR 19 NI, =, 822558 3
AHRNESRREAN, THE2MREAH, = 25928 3

MR ERII N, TSR T A3 PD-1 Fifk =0 <3

5Zﬁ\ﬁﬂg}§m .Jﬂ:ﬁﬁ AT\?EFEEE’J 3 3106 AH*F!EIIE—J |‘$ Post-treatment phenotype

T AT NEABI S %K, BIERA CD4 BIHTIE T 4 _

B (Treg) 4AMR, JEEMEINE T (TFH) 408, T HEH4EH Ffad'gf clones

17 (TH17) 4RB; LAKFRIA CD8 ByshFE4if, 1212 T 4RE, 0 05 10

MNISIZ T 4R, BT AR, 18147EM /4218 T 4068,
FREFE [ JRCAR. #H—T oA, £ PD-1Hukiasr
ZiE, BB T A, UKREN, FHIBNFES /L
B9 CD8 FRME T ZBRBAVSIRIEI, HE%I5 T AMAIseiEK
THEES. ENLMARARBITIINIZ, WTFR—NEEMS, Br/FICIZ T AN T élﬂﬁ’@ﬁ%%?ﬁﬁ/ﬁt%w
BRGTTRIRFEIS T MRS B LT RRVIFEIBRE, XKRA, BIEE PD-1 filkiaTTE, ELEBHNMESE T A
Rt REERENREST

BITEIE T ARERRAS TR ©

BRUKE, 5 997 FMEMELE, B MYEZFTUMRR PD-1 HUARETT, HRERET R MEESREYE, LT
BESSNBAIRS I3 T AM# N, MAREMNEEANMESIENE T AR, XTHATILIRNTN RELE DG ERLH
BTHBAN, XX IGERATT T MENE A —EBNEMNE X

SE XXk

[1] Ramskold D, Luo S, Wang YC, Li R, Deng Q, et al. Full-length mRNA-Seq from single-cell levels of RNA and
individual circulating tumor cells. Nat Biotechnol 2012, 30(8):777-782.

[1] Zheng C, Zheng L, Yoo JK, et al. Landscape of Infiltrating T Cells in Liver Cancer Revealed by Single-Cell
Sequencing. Cell 2017, 169(7):1342-1356.e16.

[2] Li H, van der Leun AM, Yofe |, et al. Dysfunctional CD8 T Cells Form a Proliferative, Dynamically Regulated
Compartment within Human Melanoma. Cell 2018, pii: S0092-8674(18)31568-X.

[3] Yost KE, Satpathy AT, Wells DK, et al. Clonal replacement of tumor-specific T cells following PD-1 blockade.
Nat Med 2019, 25(8):1251-1259.
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FEMERD PARREERNFFRGSE

AREINEERIZ D ITE RARER RN Fo. BTEEERNERERENG, mRNA SXNEBRNKRAKFEERE
FER, XRWEMNET mRNA 1NH R EEERRBRARALFNERFE, IMENFHELETRRAKSGERR
BEAMNERN. RAREEQRN (CITE-seq) RAFNREARSAFMANEERK, EEARARERANFE
WL, SIFTMEMESTARKREZANRTINIEE. ZRANEIHSERETCRR, EBTRMAMOWRTLIER
HEREEARENK ST,

—. BAR¥ES

10x Genomics &

AFIRBETHABEEANEARES, TRUMNABRBENNSSABBEREDERREIAZSHNRN, KE
BioLegend ATH#EH T TotalSeq™ &%= &, AJ LB Si@&ENF RO EMMKENERRIE, £52 RNAS ENFE,
WA LURBEANER. EARSAMMNIZOINEERN, EEMARSREFRIEXBER. b, ERAFEHTLIE
LB, IHAEERAR. 43ME Marker, thBEBI T EZ S MMM R AVEEA.

Antibody-derived tag (ADT) Miciobead tag
[PoRHande | AB arcods lummm_j FCR Handie | CeliBarcode UM [ TTTTT T4 m) )
T |
Unique Molecular identifier
ADT binds to the cell surface @ Tagged microbeads and cells with bound @ Cells are lysed to release mRNA within
jprotein of interest ADT are encapsulated within droplets the droplet
v, Beads calls o WATHD §
(¢) ® =
A, .
S e s 3
® =
o
mRNA and ADT hybridize to cDNA is prepared and Libraries are pooled and sequenced. Both scRNA-seq
the microbead tags products are separated by and ADT data can be averlapped by cell barcodes

size for library preparation

Sendtag EDNA fram mRNA (>300bp] l
T [ , -
[i— [ — TN : i
.............. SeRNA-saq analysis AT wnabysin
Gene .2
TITTTT TILIT
Y! ARA_ AR ARA_AAR Count o Count Clustering st
iy el e e
peviact A8 oligo products (<180bp) -

TotalSeq ™ HifFsEiy

&1 Totalseq ™A BEE — M RIFINEZER, 88!

1.Capture sequence

2.Clone-specific barcode sequence

3.PCR handle compatible with lllumina® sequencing SEA18IABEER TotalSeq" BEZEHBRWIRATALTER
% (ADT) SUREARE (HTO), BABUR TR AT AR,

Antibody specific
unique identifier
sequence

S —

| Totalseq™ fathsity |

Sequencing PolyA tail mimics
compatible PCR mRNA molecule
handle
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[ Totalseq ™FIBAIX R :

TotalSeq ™ -A: &It AT EMMKE poly(dT) BZEERIEA mRNA IR EZNNF S, Totalseq ™ -A MABEIE
PRI mRNA B9 poly(A) F5o

TotalSeq ™ -B: HWHFISHKARMELEE AR (VIHEFIRZE) B 10x Genomics B9 Chromium Single Cell
Expression Solution 3 XFIZ# A,

TotalSeq ™ -C: ##HFkF%5 10x Genomics B9 Chromium single cell Inmune Profiling Solution5' IRFIZH% A, &
YL B RS T A B ARSA# T REE 5.

Poly(dT)-based System

TotalSeq™-A cell
Read 1 Bistode
s ) (EEIEED AAAAAAAAAAAAAAAAA (+A ) 3'

cell
10x Genomics 3/ v3 Read? Barcode UMI  Polyl@n

TotalSeq™-B cell .
Read1 Barcode UMI 1
T . [ TotalSeq™-B
TRl NNNNNNNNNGC TTTAAGGCCGGTCCTAGC A"A ‘ =

u:nnﬁc'l'mmln

TotalSeq™-C 10x Genomics 5’
Read -md-('l" o S;l'::gl“diw (150)
< NNNNNNNNNCCCATATAAGA*A®A 3 = 1 TotalSeq™-C

BD Rhapsody F&

BD Rhapsody & B IS S e MO ARFR A AbSeq. EiLSERSHNBEZEREHAK, SMHAKN
—IREEESMESARRENETER, B—HNEEE—ERIRISH DNA £455F5], BD Rhapsody T4 FAESHTL
AR, MERFERENRERR. XBRISHNMIIR EBEBIT 20 5MERL, MEAEERISARS AN K
SEE, BN —DRERRNBILY, XMYIESRAREERERREAR, HRERENSEMEBHE, A
MRERE, STEEFLPHITHME, MABA mRNA S#B Tk E8Y Oligo-dT 3K, Y, LATEEER LM AbSeq Hifk
i) DNA £ S E— MR,

dT)
\_, TotalSeq™-A

:

i

4

Ufi

Cells BD Rhapsody RNA-derived library
002 — W=
@ @ A
© O ~W—
Oligo-conjugated Ab BD AbSeq library
¥ X Y = —\MP—
<L “WA\—
~{ -)( Y g
Bead/cell pairing RNA/AbOligo capture On-bead cDNA synthesis

(in microwell)

Microwell __y P mRNA/AbOligos
Barcoded bead Barcoded bead
Cell Lysed cell ' '
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SAMMEERRN (CITE-seq) FBAEIC LART FRMREARNESE, RET RINABRARIRALIEERSIFIFRIZR
RO RITER, AMEPRRAR, ZERIMARIRE. RIRAERR, YaiARZREEARMNASE (Panel)
#1E(. E#i BD Rhapsody B# HIEREHB Panel ©3%: A%REZEHA panel (30 markers) , T4EEH panel (30
markers) , NK4BH2ZE H panel (30 markers) , B #if2ZE R panel (30 markers) , MUKRMIEER panel. APC/ BE&R
TN panel, & panel WAIMEEAE, EEMAFRRAEMGUREMAEIAT. BETF T panel B9 30 4 Markers f##fr

ED CMICS5-One Immune Profiler Protein Panel 30 markers
ED CMICS-Ore T-cell Protein Panel 30 markers
ED CMICS-Ore E-cell Protein Panel 30 markers
ED CMICS-Ore Tumor Protein Panel 30 markers
ED CMICS-Ore NE-cell Proteln Panel 30 markers
ED OMICS-One AFC/Myeloid-cell Protein Panel 30 markers
ED ONICS-0One fdaptive Protein Fanel 89 markers
ED CMICS-Orne Innate Protein Panel 53 markers
ED ONICS—0ne Immunce—Oncelegy Protein Panel 35 markers
ED ONICS—0ne Imnate Immuno—Oncology Proteln Panel 33 markers
ED ONICS—One Comprehensive Immune—Cncolegy Pro. Panel 129 markers

. BARRHE

O B H LRI ErRHA AL B

O geER— MR NERASEAANERS, E2EVARITARR Marker RiX;

O G ARREERIONEBX 2EHHETIZE (CDA5RO/CDA5RA) ;

O ZIRIINAFHIREREE T HITRINEIRWIE,;

O CITE-seq RiEFRALMIBRBAENF (TCR/BCR-seq) , BAMEZAFREMAITIFE,

W HFRER

O KA #EFhR, RAAR, ARAS.
O ¥R MKIREN. HWHKESE. ANEE. BLABRES

OBAENHETHITENR:
(1) AREER: >10"° BRI (R2D 10,000 MARE)
SEZE >85%;

SREE 500-1,000 N /uL;
MpEiELAhE (BREZE <5%) ; TATF 40um BIRRERE 5 s ki,
REESHEFINEFIMIEMEAIZEE D Fo

(2) Mmi&: EDTAFUEM M (REIFF&ETUE) , >5ml,.

(3) 4A£R: 0.3cmXx0.3cm (R8T 0.5cm X 0.5cm) BIFETEELALD, 4~5 3R,

O R1zizh:

(1) MAeEK: RFNFHE, NEEH, BERASEYEIMANEMMMRIPR, 4°CiEk, 48 NEIRZEX

HEEYIRRE,
(2) Mm%k: EDTAHUERI2IM, 4°Ciala, 2/NRREAASEYLRKE; NI PBMC B%E, Tikisk.
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W AR

O MERRSIRRIZE
O YA SRR
O 4Apafr 5%kl
O RS EENA

O EmZREEMFRR

=. MA%EA

1. BhEREREFIR

2021 F£&5R1E (Cancer Cell) B93E/NBREffREE (NSCLC) X&E, EXMMRH, {E&i@id CITE-seq. scRNA-seq X
K TCR-seq #AR, BERBMAMKREMICHTIED N, BE THERTAFTUKR TP53 REMIER, MMET NSCLC
BRAN DL URBERRE, AEBTENHRRMET HNBIBEESE, HA CITE-seq 5, FEEERT 15 MiniEA
FHRERMNYL R, HEREMAPIEMNE 81 #inlk, USHEBANMETESE,

ZHA B X 8 B B ERIEMAEMEMEPALMITT CITE-seq, B 27 RBHEHITT scRNA-seq, TH=RE
F#H1TT scRNA-seq/TCR-seq HEBX &1, MET RHAMRRRERNAMREL, FEIEPREamiinnsirEL
T 3F NSCLC BhE# 1Ti¥ 480 BRI BUEIRIR (LCAM) , LCAM PN IRE AR E EARH— N EE ANARES R
FPBIER M e N g 32, FETSEA LCAM A LU E A B B S 2R R EMAE 2R S8R,

Untreated NSCLC Single cell
resections Mechanical & encapsulation, reverse
pe——=gy enzymatic CD45+ Barcode, pool, transcription, and

dissociation enrichment and surface stain processing

# & % & . ®
— M, 1_’?_.;;__35;; g |1

2 — AR — &~ e

Fah
Inclisded scRNA expression a otein expressiol 5' TCR
"fﬁr}_]or i slutly -35 tumor samples -8 tumor/nLung pairs -3 tumor/
* -29 matched nLung nLung pairs

E 24M RNAUF (scRNA-seq) SRAMEIRERNF (CITE-seq) 18T 7 MBHITRHHE RSN SN

2021 FAFRTE {Nat Immunol) FFEIZIARXE, /F& BT CITE-seq AR SR E 259 Mifiggi% (tuberculosis,TB)
JAAR 500,089 MEIZ T 4, CITE-seq RARME D MENRRBEL, SOMEIMELR. M5, SHMREX T 406
ERRMEMEE, FHII—BHREAREHE C-12 SHRERTUINEX, BEBUBRI S, XEMRL RS ZHINE
TEREEMINGEE BT N, & CITE-seq HEIX BRI REIENR, B—FZEEE TH17 MRS, XLAMEAIFE
IS RER ETEENME R Z A SR EENERRZ G, AIRERM T BEREZIEHE (Mtb) MSERRKRE,
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Cohort recruitment Sample preparation
. .
—_—
PBMCs 574
e (D) 2 Magnetc
n =131 PEMCs * '.-_7 separation
Lirma, 4.7
Peru 2-6.60 years CD45RA- .-,‘_
< I Tcells *®»
—
Controls: Latent infection
(TST+, no signs/symptoms of i{;ﬁ]rq
active disease) 9
\ n=133 /
/_ Computational analysis
Case-control cell ) Integrate D’OP"‘“ -based
state differances Define cell states multimodal data library preparation
- wvariable genes
{n = 2 865) ,-\J""h
gl 1 - =
2l
E % proteins (n = 30) m
A |

SN J

SE Xk

[1] Leader AM, Grout JA, Maier BB, et al. Single-cell analysis of human non-small cell lung cancer lesions refines
tumor classification and patient stratification. Cancer Cell. 2021 Dec 13;39(12):1594-1609.

[2] Nathan A, Beynor JI, Baglaenko Y, et al. Multimodally profiling memory T cells from a tuberculosis cohort
identifies cell state associations with demographics, environment and disease. Nat Immunol. 2021
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FERERSD PH ATAC MIFFfRERA R

B4AfE ATAC MF (Aaasay for transposase Accessible Chromatin with high throughput sequencing at the single
cell level) BIFEHMPNEBERAMKTE LBISEENFRARKMAREBRAKRZE (BURBRNTRMYE) . REBRF
WEE (RERETRY) , RETRERMNEREERS, EMARERREAENEEAR, TRUEEFELLSE. A
A UMREREXTRNELELRRIIXFEEEENER,

WRER R RMENHAREHMEENRBAREIRA TR BEIEN, 1971 F, Mirsky B DNase SRR RE
Fig4EH, &I DNase W FEESREHRY DNA AR LITIE], RIMHREHH DNA 33F DNase BRI K214, 1975 &,
Burkholder 1 Weaver #53 & ¥} DNase | & BRSHREBRIVEUERRS T HEBRESHEER, FEELH DNA 53
BREONESREENERSXBMRE TRERF BNIIEEX. BRI ABLMENIEIRR DNA SAERERRE, &
UReRIREANTERAERERTESE L, UANRERANF, 8NMEQ/\BRELELSE 146 MAEITH DNA, &EE
BMESZ/MEZ B8R DNA AR EREF, EARPRERNENSRREDSEAR, TARRENARFR, T
FEREBZFEMINARET, AEZPREPENFENEHIRE, XELEHMHTIEMHIRSRALRZ —AER
BRARMERNEL,

2015 4 B, Science k%7 Multiplex single-cell profiling of chromatin accessibility by combinatorial cellular
indexing” My X &, [ £ 7 B, Nature X & T Single-cell chromatin accessibility reveals principles of regulatory
variation” B, XMWEIE iR EF BB ATAC-seq AN REBREARMEFITEN, FRAE R,
ﬁ-m?&? UEHFENARSEMMER, M ATAC-seq AN —KRIK, HP, FER ATAC-seq 5 Fluidigm C1 B4

&, FAMRESH AR, R, BB, PCREILRERE, BT RAMREERA R MEEERR S %o

Fluidigm IFC
cell capture Collect 96
SCATAC libraries

Lyse Flelease Quench Extend fro’“ IFC
8 ATAC Transposas EDTA Tn5 ends
. (EDTA] (MgCl,] PCR wnh cell
|dent|fy|ng barcodes

Vd
ﬁ 0 < ————— Pool ||brar|es &
g‘? o [ —
& k —— sequence

B ATAC-seq 5 Fluidigm C1 B4 T & AMLIARE P

Scale 50 ko} | hats
chr19: 36,150,000| 36,200,000] 36,250,000|
056
GM12878 l J J l
Duke DNase |, | al ; A il

Bulk GM12878 *" J‘
Buenrostro et al (2013) N l II I ' L A_L ,L l l l
Aggregate ]
GM12878 scATAC-seq | L JLL n L i ﬂ M
I T Y A _— —e

UPKiIARRs ) - 767832 Hl) CriniBH HSPooW \AEHGAP{BM
HBMa;MM coxsm B - k28 HEHHEHHE-H una7 -
________ u2AFiLa HH PROSEHSM

PSENEN \

. 3

254 single l’ 2 = = £
GM12878 cells E : ; )

.

Fragments

BRRE ATAC-seq 5H# ATAC-seq BI—Eutt ¥

27



NTHE—TWIEFEN T FEY, 1EFE XA scATAC-seq BI757%3f ENCODE 4%, G1E H1 AKRRBATF4BAE. K562 18
MR B MR ARAE. GM12878 JEHE S, V6.5 /NEERRTAM. EMLL 458 (NRISMmAMME) « TF-1 48 (A
LR 4HE) « HL-60 cells (AZE promyeloblasts) #1 BJ pET4E4HRE HL-60 4BRE#HIT T Dif. SRLZIEIEEMET,
EHINFLEEE (replication timing domains) HIRGBEREIAENTRMEIEM, FE, (EFEELRIARNEREF A LUE
EhESNERFMESHIEREHKEMFIRERAIRMENTEY, BEBILHENEE T KERREFH ChiP-seq #1iE

MARLEIE T HREFIHREAR TR BRA LN EE, b, FAN 55T HEXNEREAFHNEAREIER,
ERAMPREARSESEAEARHE SR ERIFIETHEX,

CTCF SMC3

1
Variability

GATA1 GATA2

1
Variahility

1 | |
Variability Amplifiers Variability Buffers

B #REFEIHRANERSEESERRERE IR GRA RN T T

W XiEFEE

2018 &£ 10 B, 10x Genomics ¥#EHEY Chromium BE4HRE ATAC R A RIBME T —F2EMN. A BWNAGERARS
MEMEERPRE LT MRPRERNARIER. BEERERTESHNARZERETZ DNA WE, REEARR
EORBEARTNARZERISHET , ERAKREERERIIRR (GEMs) o KA 10x £, e 4z TIEN
DNA Nl EME—RIRFE, B EWRE , IFE, RERIE 10X FEBENFEINFETIXEISN 2MPAmz L,

W 32085

1. ¥EEESLIRI#%Z DNA
AR I RECEREBIESRTNE. REBENARZ, MAERERIVFREKIEE DNA R, B,
MFpHE KR 5ARNE A BRI DNA A ERBIR IR,
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Transposase Transposase

’% ng& - RN F’“”" == = =i
jniB . Jo . & r—— Onehucesame
5 iy ./ ﬁﬁ N e R
$ Two Nucleosomes. Threes Nucleosomes
ém l Transposase Transposase ; e — w —
72 J M\&// i & nzu:%-}m Rs 1___,,%.& _,___,,msw W ™ mo
>
=
ol ZERSTIE] DNA TEE
g;é Gel Beads
%& 10x
arc Read 1N
= 2. GEM %Rk % Barcode il
7£ Chromium Next GEM ChipHi& K £, & & A&
barcode B Rk, HEEITIEIENAMZ, BER (813 :
ATAC buffer #1 ATAC B§) , UAHBEHITRES, REEM
GEMs, ATRIS M HEFEEER A%, SEXN4AR Gel Beads Chromium Next GEM Chip H

ZHITERBRE, RIEEMAASH GEMs(~90-99%) &
B4REEZ, MERNAEEBNEMZ GEMs,

®®d
10x Barcoded
Gel Beads
Nuclei
Enzyme
GEMs £rfE, BRHUSABREREEE (i) llumina P5 e i T
R, (i) 16nt 10x £TZRIFFHIAD (jil) Read 1 (Read IN) 5] & — i
NEZER, XEZERFYISTHRELRNDNA, URES Barcode
RFITRE. BEESHRBEIREEREE 10x barcode BYE ¥
§ DNA, ZiEMEE,  GEMs #ITHHMLIE, FiG GEMs S— —
Y& E 10x barcode FE5E DNASESTE—iE, FH#ITEIR.
Denaturation, Linear Amplification
A
— — —
Linear Amplification Product l
— — —
— E— —
—— —
e — —
P5 10x Read 1N Insert Read 2N

Barcode

3. WhERI4EK

EREREEERBCRR MRS YR ENENLIET, BEEEE (SPRI) BF AT MEZAERARERR 10x K72
=N

4, MEXERNERERE

®B3d PCR ¥ PT 3L IR EAMIFE (Index N) HMBIXEMRE, RRXTMESHE P5 M PTELFYNXE, A
F Illumina #z{ PCR #71%,
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78
. Sample
i5:1&
Index N
N Read 1IN ™. A
| I —
[ I I
P5 o0 ReadN Insert < Read 2N Read 2N

ATAC X EATEE

T Agilent TapeStation High Sensitivity D1000 ScreenTape ¥ X EE# TR, £R MO T

s ‘ Tape Station

700 | Adapter
dlmer

size
g| § El topl

= £ §|
Nucleosome i‘-‘ 0 m @
0 1 2 3

Structure

Agilent TapeStation High Sensitivity D1000 ScreenTape XERICLER

5¢#& A Agilent Bioanalyzer High Sensitivity DNA chip M A ER AN, ERMTF:

[A1] o
= Representative Trace

\J ﬁ\

\

\/\
/N

T T T T T T T Tt T L
as 100 150 300 400 500 600 1000 2000 10380 [bp]

Agilent Bioanalyzer High Sensitivity DNA chip Fif45 R

&E:

a. BIRRTIXENHBRZEE, Hi 0 RRIZME free B, 1 KREEE—MIMENIE; 2 KREEE 2 Mz
IMERIIE; LALESEHE,

b. 1#Z/\VAZH DNA FIAZRFERHRBRENEREN, S M%/IVAR 146bp B9 DNA ELAERH/\BIK 1.75 B
o 12/ MAIZCEIRL 2 [8]38d 50bp 2 B9%HEE DNA 8%, IN_ERimRY P5,PT $#%3%, barcode, sample index, RIN F5l,
KEABIT: %IV free BIEKE 200 % bp; 1 MZIMERIIEL 300 % bp; 2 MzIMARIELS ) 500bp, LULLSEHE,
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B BN FRERSH

i =8

MERE FNIEZN 25,000 read pairs/ ZRpEZ
MFF2ERY PE150, dual-index (X index i)
B BRI

O FAZKEERIRIIR: AR ARRRAS RIFE KR AI A M R B .

O BES: §M&E 500-10,000 NAEZ.

O MEEZ: MWZHREEIE 65%.

O EREE: ERILEATRAAMRE, FFAR, FHARSE,

O ER 7. RBEREKX, IRALI .

O FE—AHFAR I L4400 ATAC. mRNA. TCR/BCR [REIBTNF, HESHIE.

B FER

O #8: WmEHAR, FRAE, ARES,
O FR: MERE. HHKEE. AAEE. AERES,
O HEAERHEERITERK:
(1) EpsERK: > 1x10° N4k,
JEE >80%;
SREE 500-1,000 MR /uL;
AEEITHE (RREIEE <5%) ;
TATF 40um BYARERE S EL A FRIY)
AEFETE FINFF A AEABENIZER S T
(2) Mmi%: EDTAFZMI2MmM (RaJfF&EFUR) , >5ml.
(3) A4H: 0.3cmXx0.3cm (FEBE 0.5X0.5cm) HUFTEFLALD, 4~5 3R,
O RFIEH!:
(1) SR RFNZEE, NEBEE, BWERRSREYEZMANEMBERIPER, 4°Cal, 48 /DNIAZEER

SEYKREE,

31

(2) m#&: EDTAHUEN =M, 4°CiEk, 2/NRXAAREMENE; HIRE PBMC EKE, Fkizkhi
(3) AR BNERAREYBEMAMNBELAE ATAC-seq ALARIPR, 4°CiEH, 48 /NNEAEREYIEE,

W A STE

O T4/ AB8EMF
O MyE¥#

O &E#F

O #ERZFE

B BUES R

1. The Cell Ranger ATAC S 1F4EE
10x genomics B /A1 Cell Ranger ATAC 22— HTML X, EFSSHIESRITERMNSHNOHESR,



a. BEXMURST (AR, STARNEISIENTIE, tEXE peaks LBIHIERILLAIE)

%
10 * Cell Ranger ATAC h
; ﬁl}
=]
)
: i
pbme345 - jdoe's PBMC
%
581 13,822 91.0% 2|
Estimated number af cells Median fragments per cell Fraction of fragments overlapping any targeted H@
ragian >
0 =
63.8% >
Fraction of transposition events in peaks m
5
. i
Sample Sequencing @ [“‘
Sample 0 ponc3ds  Tatal number of read pairs 47,276,182 ﬁg
Sample description jdoa's FEMC  Fraction of read pairs with & valid barcode 98,25 ;;&
FASTO path fhames jdoa/HaNTTADKX fouts/ Tastg_path 0130 bases in Read 1 04, 9% 7‘3—
Pipeline version callrangar-atac_1.8,@ 030 bazes in Read 2 54, 8% =z
Referenca path -a/refdata-cellranger-atac-hg15_1.8.@ 030 pases in Barcode B2, 0% <

030 basas in Sample Index [EIEY
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FREPEMME RNANFRRNE—F, BEEFHESRENPARE R, FARNSNEKRARREAXEMS, Fln
m#, AILRAZRERERLONGZE, MTFARE, BERBYMGENEEMRE, EHELEEERE accutase, elastase,
collagenase U@Lk BENAEEH, ATRESEERSHNEMMSR, BATHD T BERLEHIREEENERRM
HLWIREIE, AERY, ARERRKETRESHITN, EEBOWIFERARBNARSHIET, HERRERRE
EIFERERUREE RNA SN E SRS, MTEmREARSENRE. RtERdETEERSR AT THINGE,
U HIE M, INIRERIE, B AR

B H#EER
(1) HREFA

FRRETRIRITHNER, RERKFAFEIREDERER, BME, KERYIM 0.3cmXx0.3cm /MR (Rl
0.5cmX 0.5cm) , ATLAURER 4-5 /MRBL, EEL 200-400mg, IRMNBAREMREMNALRREFRD, AREFRIPRS
WIRE 4° CTR, BRANTERKEHARRFRSD, B#ETE, HOBRMNAEND, EF KL 4° CELEFK.

AR ARRTROERNANTRERAFRN 5, BEFERT 4°CKERE; FRERRBRIMAE -20°C. -80°C
KFEP RS

(2) mktEa
KA EDTAUREWEMR, MRKEE SmL;
REFHMRNEF K L8 4°CRREFR;
ERUE G IR I LA BRI
W R RHARE ERA AR

Fs LRLOZ TR Y BFS ¢RLOZ R JEME
1 i >90% 13 HinE iR >90%
2 NI 2=k >90% 14 BHGAE >90%
3 FFAE >90% 15 EiRETS >90%
4 mig >90% 16 BRAR >80%
5 5 B >90% 17 OAE >90%
6 B >90% 18 ki >80%
7 5:4i5S >90% 19 BI5URR >80%
8 = >90% 20 BhE >90%
9 i7] >80% 21 TFATRERERA R >90%
10 KR 2 (e B RS ER) >90% 22 MELE >90%
11 B >90% 23 ARES >90%
12 FIIBR. Fa R >90%

525 iﬁéﬂ% r JEME
1 IOE >90%
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17 FERE >90% 41 TR >90%
18 EhE >90% 42 R >90%
19 Rk >90% 43 ABiE >90%
20 FRBRSE >90% 44 KX P B RS >90%
21 BB >90% 45 fERgE >90%
22 fEEEE >90% 46 R >90%
23 A L O SRR >90% 47 k=g >80%
24 kS >90% 48 sk >90%
25 S >90% 49 I >80%
pic)
F= 2HLR B FR EE FS 2HLR B TR JEME
1 e >90% 5 B >90%
2 TER >90% 6 mnes >80%
3 FEK >90% 7 AR >80%
4 FFRE >90% 8 0ng >80%
Z. BRAREARSS
Fs LA ZR Fs LHZR B R Fs LHLR B FR
1 FFAE (4R45. EFH) 8 FLBR 15 MEE
2 DE (N NR GBS & TUEE) 9 FEME 16 RERA
3 B5 10 FLRIFE 17 e
4 B8 11 kP 18 RILAE
5 KR 12 HiRMET 19 LA
6 T Eh% 13 FRAR 20 1B
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