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WE  Swmieh ke min kR % B g e minla L b AR Rk, BT, 2mitstFan
7 (single-cell RNA sequencing, sScCRNA-seq)F& R A —IFHT 3% 69 5 50 A~ 40 e 4% oK -F a9 3R, Ak
AN FATE e £ AR IE, BT AR mICR B 2009 £ F AR, R 09 7R K, Am
SRR MR, B SRR E T W mILE ik, £AEMFNERE FFARKAETEMEA. EX
A5t scRNA-seqil - -F & BEAT I ik Fo b ey i ab b, A ENBHLAANE £ Gfe 2dk F G mle R AR
&6 s, JF EL¥ 45 scRNA-seq 5 & 7] # RAABARARLE - 69 A5 R R .

KA AN R S AL PR BROR, AR SR A TRl R S AL A P

Application of Single-Cell RNA Sequencing Technology in
Cell Classification

YANG Jiafeng, CHEN Penglu, GONG Xi*
(School of Life Science, Nanchang University, Nanchang 330031, China)

Abstract  The cell types of multicellular organisms are numerous and complex, and inter-cell heterogeneity

is prevalent. The emerging scRNA-seq (single-cell RNA sequencing) technology is of great importance in research-

ing the transcription levels of individual cells. This technology produces a transcription profile from thousands of

parallel cells, reveals the differential expression of single cell genome, and reflects the heterogeneity between cells.

This technology identifies different types of cells and forms a cell map of tissues or organs. Having a significant

role in bioscience and clinical medicine, scRNA-seq technology is becoming a focal point of life science research.

Based on the detailed description and comparison of scRNA-seq sequencing platform, this review focuses on the

exploration of cell types in nervous system and immune system, and summarizes the application of scRNA-seq and

space transcriptome technology.
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Fig.1 The technical route of scRNA-seq

AR 20 0 53 SR AN L B 1 AL AL 1A R
T3, HEARM LW E VPR A ST A 5o
SCRNA-seq i A 7E 540 Al 7K 7 T X6k 41 B 43 247 1)
WAL, FRah 6 25 IR i s B SE R Hr gm A 2, A
Al N e e 1Y B T P2 E RZA . M) R I SR 2
#12 H scRNA-seqFi RIRAF T FT AR

1 BYRARGE RBMFRA
1.1 BZHBEEIR

SCRNA-seq ¥ A [ B A T 4] K iy 56 4 b A
A0 B A IR B AH RS PE SN G . S gH RSy
B AR Bk B s, TN ) B A AR B B Bh ik )
TR TE 22 4 (microfluidics) Y2 #¢ 72 N T 137

GROSSAE X LA i SR B R BEAT T 7 1 2
RN 60T Al Y 43 3% (fluorescence-activated cell
sorting, FACS);& H §i M & 2 1) — Ty S HoR, H
FEATE a2 40 R 2 B M i 2R 8 . WAGNERSE P A B
BB BTHIBEF . LANGESE s B 1 f )4 22 To R BIF
FE LA L KIMEE R /N BT e fil 0t 72 $44 FI FACS
AT B B B4 3K . FACSEH i 43 36 R 2 ) F 9t =8
I B ASCKE F 0 i R S M PUARRR IE R H 4T B
Y=V o3k R, 1207 R B AR SRUEE T AT BAK Ry
E R M AT Y0 B 5, X ERR T 20 ke 4h
A —E B, BT/ 8 Bl 4 AN E

FEBIE RSN, WS B A AR

HE R AR T i, B A, (EHR R, R,
[T 2RV = 8 ol W =l A = R 11 TP R 2 E A
FE v PR BT B A0 K T AR F O 63 38 S A U 1 (laser
capture microdissection, LCM)>R SZE2, F| F ik fik
MO A FE AR _E 7 053 W A B T, R L
T SR &, SRR, S S S e
JEEE, AF H B4R BN, M S I SRR A Y 20 B
H B il e RS, Tz N T 4R
5 DR ZHL 1) S5 o A 0 R ke 4 R 23 S o X B LA
JURR 3 B 732:, Tonds 2 rIrE e, AT
PR 0 38 2 A mRN A 1 R B ¢, Fluid-
igmA " JF K ) Fluidigm CRUAAE 2 45 R 8 PR 52
F 8002 A HL AT L BEAS H) 4 SR A %% . Dropletsfillifit
PR o T VR S I A0 B 3R, ORI B
M4 SR =3k 65%. Drop-seq!' LA & 10 Genom-
ics!" AR £ 3K FH Droplets 5 A 3K HL. 40 il o
1.2 scRNA-seqIRFEH
scCRNA-seqBd RESRIG AN 2 )5, 5 EERL
A, # RNAKE ALK cDNA, 371 cDNA LAA: i =y i
AT CE. BT, C# 2 M scRNA-seq - &5
(), KRBT H AR, —RER T 2K
BRIy 7774, i SMART-seq(switching mechanism
at 5’ end of the RNA transcript sequencing) fISMART-
seq2(switching mechanism at 5" end of the RNA tran-

script sequencing 2)!"; 53— B TR 7 bR
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1 FEscRNA-seqiEARCE

Table 1 Summary of major scRNA-seq technologies

HATG IR cDNA¥ 1 DS RPIRPS
Technology Captured single cell Amplified cDNA Sequencing method
platform Fluidigm C1 FACS Droplets PCR IVT Full length UMIs
CEL-seq2 N N N
Drop-seq N J
MARS-seq N N
SCRB-seq N N
SMART-seq2 N

SMART-seq N N

10x Genomics v v

HAF (unique molecular identifiers, UMIs) 1l /3 /5
1%, B3FE CEL-seq2(cell expression by linear amplifi-
cation and sequencing 2)'"*). Drop-seq!'”. MARS-
seq(massively parallel RNA single-cell sequencing)!*
10% Genomics!" 45,

121 AFT2KFI69ME 7% SMART-seq/e
—Ffi 4K scRNA-seq /71 21017 HAF ] Fluidigm
CURUALYE R 48 H 8073 B IR s 4 i, JF B A e
H poly(T) 1) 51 W3k A7 18 % 5 4 il cDNA I 26 — 25 B,
IR G AL oligo(dC) M) I & i sE — 5k ik, &id
PCREZAIRIFAN 3T 22 IDNA .

122 A T4 o FAFRG6MAE 7% CEL-
seq(cell expression by linear amplification and se-
quencing) KR T 20124F , & —FhJE TARSMNEL 5% (in
vitro transcription, IVT)H 4 KA, B A R EI
PR BT, CEL-seq2&7ECEL-seq2&fitti I, 47
ALTE B8 245, HHCEL-seq R BUE H =i+ F3))
AR (8] 5/ HA S B, Drop-seq 7 A it 4
B AR Eh A AR T I a1 TS S S T
(Barcode) F)THURL I 3 2 £ L v, 4 M 76 0 V288
i I 5 A AR B BORL A SRR € 40 B mRNA, TE B
B FEBORE L 1 B0 i 2 5% 4. (single-cell transcrip-
tomes attached to microparticles, STAMPs), STAMPs
SRR AT DL S HE W B3 AN e s AR T 28 LK JE . Drop-
seqm] PASEELAT AT 5 A 40 P 1 mRN A ZEAT
17 HT 9, MARS-seqZt T FACSH Hi4H i 7 ik &2
344U, BEJG AT B B AGALEE ) s AR A
8 i 22 FOARAC B %, AR = T 4 i 11 7= R S
ISR E A MUY, 10% Genomics, Z T FIAZ IR
KT BE R G0, % SR M) e A 3 o ) S R 2
75, BAM R & 20l S DL R T UMIs

TH B PCRI 7 i 22 55 ¢ 10 1%, DURANTEZS 1A
SRIDHARZ P15 ] 10 GenomicsiE47 S 40 BTl 7 -
10% GenomicsiHid s R4, FHANMM S5 H
Barcode. poly(dT)5|#)F1 UMIs/5 & (14 Bk L A1E
HERL TR (gel beads)H, JE AL EL/K A 2 (gel bead in
emulsion microsystem, GEM), {454 77 b5 e 1
S5, A2 S mRNAGORE A oK, B Jm il it 14
s A F I B A R R AR IC [ cDNA

123 &5k ZIEGENHAIN%SPUiE
LM /N BRI T4 B (embryonic stem cells, ESCs)
] scRNA-seqill 5> 24 , % 60 32 E 1) scRNA-seqll
¥ 7 BUBRE  HERAVERURS % FE AT 1 VPAG . F
45 B R B, SMART-seq2 il B () 3 Kl i %2 ; 3T
UMIsHJ CEL-seq2+ Drop-seq» MARS-seqfll SCRB-
seq(single-cell RNA barcoding and sequencing) & {t
T mRNAJKF; J8 i /N ATH, Drop-seq/g 5 B
AR R (1) T4, SR )5 /& SCRB-seq~ MARS-seqfll
SMART-seq2. HiT Drop-seq & sl ALK, 75
AT KR EACE S5 R W4, AT RE & B AF Ik
#£; {H Drop-seq X 40 i & 1 75 SR EOK, M40 &
DA I, 7] DA 8% FH SCRB-seqfl MARS-seq.-
ZHANG%E P # 1 Drop-seq~ 10% GenomicsHl in-
DropiX 32 T 1 =1 il & scRNA-seq R 4t , 45 %
FHH, 10x Genomics H A #5111 R B ARG 5% B, I
FARBEE ML 72 R B

2 BIARRKFETREYZRAE 5 3

2.1 scRNA-seqN T B AL RAIIHR
ME RGN GRIETER RGERAIEIT R R4,

4 K 2 BPBIR HRERIX K R Guh %, Bk, T

Rl s% RG IS5 HIA TN RE R T N AR RS ARG P 2
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e R O
2.1.1 WEZAmMICLHE  ZHMAIURRANEE
B HE %, WAL KA RGIUNE 4>,
WAL O R B S o, (RVF 2 AH 2R Y
AR I P K B, 83T sScRNA-seq B AHF ST
E ) et P ety [P A 22 o

HAT, M2 RS040 M 288 35 B 2 o040 i
BN il ANE S A o A K = 5 1 i RN
iz Jo 24 P 5 6271, g 4 i 2 B 34 1 JE I scRNA-seq
FARBE AL . METCRME RGFEAL
K, R EEE R, B PRE T (B Befg LI AE
BALE, RRIIE RS EE TR, K, o5
Z IR AEFE RN T R4 RAEThRE RO A
A /b [), ZEISELAS POE/N R E S ARME Y. &2
JERA 2T DL R i 28 R 4055 194 X3 R BORE , i
FACSH ARy 5l N Wntl-Cre; R26 Tomato’#% % [ /)N i,
FvGat-Cre; TdTomatoJH i ik Hp A5 22 5 ME 41 i
FHRHITERMZ 6, 8 H 10% GenomicsTi ARG %74
5073/ AT I, 8 I 23 B AR S TR 2 R K E
FEAPIRTY, 1K LR E [k K R g SR — 26
M ) E DI RE, JF AU & RIA A TTEM A R
Girh e B 2 FEALIY . TASICZE PY3E it FACS/r %41
Jfa, T J5 I Ilumina 2 BEEEIRRNA B & HEAT S 5%
FlcDNAY 14, I 1llumina Nextera XT DNARF &
FESTPE , WP 53 BT T BGAE /N RT3 B2 J2 H (1)
1 6794, Fer il 5 i 5% AR 500 77 B AL 5 98%
PLE, HL% e 23/ y-2 5 T 2 (y-aminobutyric acid,
GABA)REMZTGHE. 19D Z R REFI & JCREAT 77
BRI IO, R I A M 2R BRI R Y H
A TR SRS B I, IE S T i B SR AE T LA
R (1 40 e A S

P R AN V2 AFAE T I E R, H
RESCHREFIEFE M A T0. A R B AR T #h &2 Ji
RN /D IRBER AP . R 5 40 B LA K /N R
YIS 22 R A 2R AL . ZEISEL %S P4 &
FACSHI Fluidigm C1°F & X} /)N AR 5 )2 (S1)Fifg
5 CALX B4 M AT 4 SRR e, 7225 T UMIs[1 il
FE b Ia , ABATIIF T — b FH T 5 AS [) 4 b 2%
IR 25 77 ¥ BackSPIN, 3l it 73413 005441 i & B
T ORI MAT 47TAE S F7KF EA R4 R
Horp ARG D T 5T H A 44t i 3] ol 34D TR
oA L P T R 1) 6 /b I i ST 40 B, 2 B4 7

B R R B R R, X IOURIE A R R i 2 DK
KIS FI i T ek B E . B S5, ZEISELS: RS
WHE T /N R G0, WSER] TR Apgd it BT
JR 0T 20 i, T G i 5 I DX ISR R O A, B TR L
I T WL 57 (ACOB) I A T i S5 440 it A o i
S (ACTELRT ACTER) ) 2 FL IS SR 4H o A0 IRX] s
PN RE RSO R 215 5, I & i %
13 B R, 38 R BRN 2R: Y ) = i R] 2 3 A A AR A
FEESZ I, DAL, 17 AR B R X IS 4 i A5 78 1 A O 2 A
XPYRTT A 55 4E 5 B 22 . MENONZ§ g 10
Genomics 3' v3-F- & 7L EF L i PE AL E (age-related
macular degeneration, AMD) ) #H ¢ 1444 55, FIH
25 HEER N 28 53 B 61 B8 5 NAR IR 3 2484 4 fifd
(R AR A P L 2R 4 i SIS A e e P e R R o
TR 32 PR I R B S 1Y % R DR R I R A, R I
AMD 8 [55; 55 R 5 40 I J5E K 0 o 4 B s /08 Jse Joa 4 i
I A 24 o 3 A O
212 BREE@PLFE  RERGEAGEY, A
BUFZ PRI, IO AN 32 E A i 2R A T 40
Ml FRAZAE MO AR FOR A 55 o 3 1L R S A2 4EFFAL
A T AR BS Bh  EE LA A 3 148 i (hemopoi-
etic stem cell, HSC)Z& ik H B HELZH i = A Bl 24 1) T 41
M, ARG BT B e i B3,
NESTOROWA %P1 i scRNA-seq i A3 Hr 1 6564
I8 I 40 Hg AT 41 B2 (hematopoieticstem/progenitor
cell, HSPC), A5 5 FHFACSHEAT 4H i 43 5 Rl 3K,
P Illumina Nextera XT DNAR G &5 347 SCHEE R
@, i 2% L 9 SCEELE Tllumina HiSequation 2500 5
Zi Al Illumina HiSequation 4000 £ ¢t #4707, %
AL T 124 HSPCHIAHMUSERE, 3/15 1 HSPC/M b
(kB W . VILLANIZE PR H FACS 2B L
R 335 HH AR 2 IR 41 P (dendrritic cells, DCs)#E RN B
A, 38 FH SMART-seq2 B AR BEAT B 41 g RN AW
5, A AT 2 AR e 1 TC I B SR, R
#% (quality control, QC)J5 2 40014 g H %5 5E i 6
N DCsHI4AN FAZ AR, FENHER T —FloE i
DCsWE#F, ZWHE5 K A M DCs(plasmacytoid DCs,
pDCs) 2 A A FIREYE , {HRE A RO T40 M, M
HHE L pDCso Hi1 DCsIEREI A, B T
K DCsTRAILE 1 77 0], e 422 G 2 4 i ) il 42 ik
BREUEE

CAIZ: PR F 10% Genomics 3' v2°F &, X 45#%
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I3 £5 2 TR /1 I A% 41 P (peripheral blood mononu-
clear cell, PBMC)3EAT B4 B il F> 43 #r , AtAT DRs XU 4h
J . DR A <5000 B2 L AR PR 3K >7 % [ 41 i
LERIGIRE T 2162 000/ & K40, £ ] Seurat
REHAT IR R4, #g 172942, @
I bk B EE S (healthy control, HC). B R PESE
1% /8% 3 (latent tuberculosis infection, LTBI)FlI &5 4%
Jpi K3 (tuberculosis, TB)FJ scRNA-seq##E 4, K
YL AR 7 TB S 20 RO 1) % B . BRI SR R A
(natural killer, NK)4H i . 2%(CD3 CD7" GZMB") 1) %
FEARA AT DA DX A g R o 98 R M R 3 ARV R 1 6 %
&, FWINKYIH TS (CD3 CD7' GZMB*) il LAME N
Y8 LR AR B

I A T BOAE T I R A, AR 3RAT 6
I A0 M B2y ) T e AR A IR B . W F0 3 aEad
SMART-seq2%f K H /Iy B RN 3 436141 i A it )
1 50440 B BEAT I PP 3 Hr, >R FH Back SPINSLIZ0R: 4]
L3 AN TR R 2R B2 2 5 ST /N BRI R it 8 )
LA AH S S O A 31 /) BRI R e 356 7 I
EAH YIS T S, A JE I ILE R B AR
WFICFR AL 1 R S () A o
2.2 FZMAEEBIRYIR R R AR EIE R A&

H 1665FZMARE TR e KIMA 2 Ja , NITA W
TR BEATER 2, (HELA 4B 7 28 AR H5 1
AAETE], T HAR B Z (Al 6k Z B R . scRNA-seqti AR e
% S B R] I F BT B A B L R R SR AR,
SE AN RIS, G > 52 B 0 AR I 4 (cell
atlas). 0 A £ o) WK e RO A A L A2
ARBRAE L AR SR AR S DT T DTN, I
P& 10T 200 A A B HL S v (1) 40 B

scRNA-seq ) tH LR A5 5 EAR &, b
HHEARMAWRA, Bk 2 HR2 KR T F
DL EE 2R T A M 2R A IO RE ik 8 41 i
I e, 20 BRFT Al AT e 21 G0 B s (1)
e LUF RS T LK, FIH scRNA-seqi R % &
HET A I ST B (2 2) . 20184F, Natureld] it
T8 7 j A seRNA-seq sz A & IR — P8 44 i 1)
SCEE, 2T BB 23 N BRI ZH R AR
BRSO R BTN b, BRI T
TN 2T YAk 528 B2 K] CFTRIE M (1 32 B2 sfe Y5 —— Jis
BT, X R —FR B B 4 2K 5 . MON-
TORO% P3I[E I H SMART-seq2 F1 10x Genomics X}

ANRTEALR BT, 729508 7 3014517 193
AR, AT Foxil-GFPHR 75 /) B AT Foxil 4 % S
JNEAIESIE 1 it 50 25 - 24 2 B 4 PRI A, SR ST/
B B A B AR A, it — PR UE TR
M5 VR LR AL R AR LR CFTRIVAHOGHME , 1X—
RIA B G 7097 T4 45w 1 A
B o B — PR AR RS EAH SRR E , B
PR Rk 23S , 1A 5T ATL A4 B PR sl 1~ 18 5 L R 0% 40k
A I RORD I R ER , PARKSE PP i 2 1%
HIscRNA-seq 7 140 0002 ™ RE/N BV R4 A, &
I3 AR o I A A, PR E RS ET
B A ST AN 2N I R E SRR I, el 15
HELP /N B TR0 A L, AT A LR S e e e
MFEALARAZIRUE T B 6 B4R A, JFH
Monocle R T E AL AT AR MU 70 A7, R IHT 40 i 72
— P A R SR A, AT SR DA Y S
Hu 25 (principal cell types, PCs)FI 41 57 FR 5T~ 1 1]
i 2 41 ffd (intercalated cells, ICs)Z [8], WiHHPCsHIICs
TEAEAH B L 0 RT RE , FF HOB S 48 &8 40 i mT e
A FEAEIER P B R 2 —
scRNA-seq /MM A] B 455 X A= 4 (%) 3 48
FRAARZ, T HIL W] R T NS 28 40 M ot
Flo 20194, NatureZtJ5HRIE | Wk KT AN KW 40
RSB 5T, PARIKHES P8 i 10X Genomics 3’
V2o G40 1R NFEE PESS 4 (inflammatory
bowel disease, IBD)E 1 11 17544517 b i
BHREESP ORI, EIEF NI AR — Rt
pHBUR I KL OTOP2FE R A G K (uroguanylin) i
R4 i (BEST4/OTOP241 ). Ny 1 i —25
T fi# BEST4/OTOP241 i, 70 # Fl SMART-seq2 %}
BEST4/OTOP24H it AT S0 Bl P, R~ MBS 5
77 TR I A M AE JERE A 45 B b R %, 9F
ELAE RIEREA TR I T MR 48 B R b B A e 92 4
J, IR A I BT T AL 2 )5, AIZARA-
NIZE P E T 9B N RIEH 2 29 10 000
g0, 18IS mCEL-Seq2ill j7-F & #4817 A JH-41 A [
B, BEE T ORFI N AN FE A S A8 AN 4 P
KA, R T —FhEEEE T 2R 2% I F WL EPCAM
i, A1 i RaceID3d 40 #T . StemID2#1 FatelD
BEAT T A DL R R A SE S, IESE T EPCAM 4]
i ELA X w7 A0 0 e I R 40 1, B 8% 4340 o
U FE A AT . 3 3, HANZEUOME T 5 30 & 1
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Table 2 Achievements of scRNA-seq in exploring new cell types
WEFEIET A B 1EH A1 P 275 R
Research team New cell type Action Cell atlas References

MONTORO D T, et al
& PLASSCHAERT L
W, et al

PARK J, et al

Pulmonary ionocyte

Renal collecting duct

transitional cell

PARIKH K, et al Crypt top absorptive cell

The main source of CFTR activity of cystic -

It may be one of the causes of metabolic acidosis

[35-36]

fibrosis mutant gene

Kidney cell atlas [37]

It expresses the proton channel OTOP2 and the - [38]

satiety peptide uroguanylin, which is sensitive

to pH and is dysregulated in inflammation and

cancer

AIZARANIN, et al EPCAM" cell

Progenitor cells with bidirectional differentiation

Human hepatocyte  [39]

potential, which can differentiate into hepatocytes  atlas

and bile duct cells

— I TT A AR AT P

—: the research team did not construct a cell atlas.

Microwell-seq 5. 4 f il /57 ~F 5 90 & N SV Jia
AR T R B AR, iZHOR G A
EE T oAt &, JHOOCEH i M 3 A1 RT 28 J o FH ),
I H AR B, BRI R S AL T, B
A LLR A 4H 2R 8 . HANE BA U 52 3 A1 24
703NN, FEAARILINT T ORZ) 3 0005 F kA,
SEE T 1027 1 EAA B SRR A 843 R A A I,
BLAE30RMHTAN A, I H e 75~ Ak
YT P Ik 2 7 SR AT I A K B — S R
R, T I AARHLBEFI B e 5 Al o B 2R H
2.3 scRNA-seqZh & T [B)5% RBIH R ML SAL

FE 2 QUM AT HLAR b, SN G 17 22 PR s B A
B ) 025 T4 S P, scRNA-seq 3 A RERS 78 i 7] 4k
o3 B 4 2 R AN L PR A G L, B TCE IS SR A
AMAE AL 2L B IR AR A7 B, T2 SR L £ 7 7] 4
JE ERME R, AL 55 10 SR % 28 B R AT PASK I 7 [A]
e AR R, (0 G B, Jovdki 2 el & 1 /oK,
77 ) s LD e e A HRE A

2% 8] % 5% 4H (spatial transcriptome, ST) 3= % /2
ML VKETI I AE AR, TR G e, BRIK T
AEAOINER, ISTIRHE LR, O Y2 H0R T B
i, H o $ESlide-seqn LCM-seq. seqFISH(single
molecule fluorescence in situ hybridization). Geo-seq-
Tomo-seqf110x Genomics Visium!***7, 1%+ A ¥ 41
LUK BT &6 %R 5 W 8k i b, 6%
512 WALl SRkmRNA, AT SCEREE, 15331
A A IIcDNA, MR EE S mRNASE K (7 5]

X REIH ) R A E

B F STH A K1 mRNAR — & & B4 i
115 &, T scRNA-seqREMS A Al ZK B, (2
ANBRAE ] b R BN )5 S, DRI scRNA-seq
AT LAE STHE AN, AT $8 7~ 40 B 7 oy 8] A 2% 18] 1 58
BILPE R . ASPAEMIEIE A T ST, 10x Genomics
3" V2RI AL T (in situ sequencing, 1SS)X N ZEAN[A]
ZA S R R o AT DU R 23 #, MU STARI 13 115
N2 [AA S, FH10x GenomicsZ) AT T3 717040,
Woe 4 5 SIS RN 72 S R 0K 43 A1 T B o A M 22 B 4 i 2
B, IR E e THA R GA E H, 1SS
HpciSeq 7 VA E 1 IRIGCoIE 1 7 [ 40 A I3, AT
P T N R SG O JE 4 1 1) 22k R 3Rk &1 . BAC-
CINZE ™IS 10 GenomicsHi R4 %€ 1 B #E (bone
marrow, BM)JE B 428 | e 1 LR WL 4n
JoEf, K EEHEEAM (Mog. Mag). ~FIE L4
(Tagin. Acta2). PDGFRA[A] 78 [ HEAN P 57 4 fd (cdh5
pecam), N T #E—5 T f# BMAUML 2 [0)4E B, BF A
HIBAEE & T 10x Genomics(#17 4974 i 43 A K di
A LCM-seq¥# , I+ B RO GBI IE 1 I Fr 45
R, HiE 7 &R BMAU A (A7 B IE o0 Hr 1
i LA ¥ SR JE . MONCADAZE BOs} fi i s 20 453
34T inDrop-seq A ST T, 72 500~3 300 UMIs[?)
inDrop-seq &4 1 & B 1k TM4SFIH1 S10044 1B
&AM, JER A Y] E 5O G (i AT
BAIE, ¥4 inDrop-seq A A1) 2 400 UMISs ) STHH: F
MIA(multimodal intersection analysis) /7 A 34T 54,



482

iy 7~ N e R T A 53 P A [ 4 B S 28 1) o7 BB R e g
T IX A AR AL 2 (A 08 FRo 3N ST T BA 085
scCRNA-seq FISTRMH 238 B HEATHIE 7L, B 1 %58 4
MVAEZ A1, AR 20 B 2R 8 o T IR s A B
AL T AEAH MK AT S (R K IR GRS 2. ST
ILHREM T scRNA-seq I IHk 5, A EESS B 3D DA
K e T F e A T ST R, IR RE RN
ARAE A Bl E A 1 — M AT T A

3 RE

2 0 e ) R AR PR R A B A0 i S 4 i )
FR 5 1k S LI s SR AN ], A 45 B A 4l i R
AN AEYTEEFI DI RE . 9 T A TR A AL
PRI N FBE R, 4RI, 25 scRNA-seqill 57F 5 8%
AW TR, SR B X AT b T AN B ) Rk
WA, R O ISR T AR R A 2R Y 1K
AT 22 N0 N I NPT RE . 20194F, Nature
Methods 8 | — g i) 540 i 7> #r 1A ECCITE-
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