http : //aammt. tmmu. edu. cn B8 SRR, 2021,43(17) 1603

DOI:10. 16016/j. 1000-5404. 202105013

BARNFESDRGEHRPINAERE

I EF BRI 400038 TR, B4 B (B =R ER BN R R RER
Ui, 8005 B 5 B A 15 B A SR

(ME] HAY  FAANEI)T (single cell sequencing, SCS) J&—IAE A A
JEHHEATRTEAL T BB . B4R MG T 258 4 £ B 2530 A~ A g A 6 L 2
AE VIRZS , AL A A0 M A AR LG, AR IR A T AT A e i ik 3 IR 45 00
T IR RENEAETr W i B . B A5 ORI AT, SCS HoR B2 b
T 2SR, e i RGBS L H] . SCS AMUAEZERIBTTE o, il 58 i 1 4R
SRR R A AT AR OGS O 40 PR i A A A, R T I AR I A 7 A R BB AR T ELAE I R 2R
AR A S P KA R AR A SERILIR AR, S E A PR S B TR R IR I
R 2 Bl SCS AUEARMEDL | A R i 35 S AR s 1l AR G2 i L FH R AT PFad , DIWI O J 4 SCS R
AR 5 B S B2

(KRR PAIITY ;& IL RS TSGR RIGTT

[hEZES2ES] R322.2; R394.2 [ XEkpREES ] A

Single cell sequencing in the study of hematopoietic system:. application and

perspects
WANG Junping, CHEN Naicheng State Key Laboratory of Trauma, Burns and Combined Injury, Institute of

Combined Injury, Faculty of Military Preventive Medicine, Army Medical University ( Third Military Medical
University ) , Chongging, 400038, China

[ Abstract | Single cell sequencing (SCS) is a technique for precise analysis of cells at an individual
level, which provides a new perspective on the identification of individual cell types, functions, states and
interactions with other cells, and greatly deepens the understanding of cellular heterogeneity and genetic and
molecular functional diversity. With the continuous optimization of various technical aspects, SCS technology
has been widely used in many research areas, and the study of the hematopoietic system is an example of its
application. SCS has not only assisted in the construction of relevant hematopoietic cell profiles under
physiological and pathophysiological conditions in basic research, but also explored possible pathways of
hematopoietic cell development and differentiation in clinical practice. Moreover, in the process of clinical
diagnosis and treatment, it can effectively promote the deciphering of mechanisms of disease occurrence,
progression and prognosis, and facilitate the exploration of potential factors of phenomena such as significant

differences in individual outcomes and ease of relapse. Therefore, this paper reviews the technical overview
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and development trend of SCS and its application in the hematopoietic system, with a view to providing

references for subsequent positive and reasonable application of SCS.
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[ eIS G RS A W G B S U PO NE R v i ]
HEATARGIN AR X 40 52 B e HSC A5 1E H FREE T (1RSI
Tifg. SR, e RA Ll Ak B AR Y 2
BHTXE LA IR AT K o SCS AR B H B, AT LA
BT R YRR o B G ) P i, i — AR R G
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throughput chromosome conformation capture ,Hi-C) , 0] DA
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2 EMRGINHNHEZMTE

i L ARG A LA 1] Bk ) B B SGRR o3, HeAT
DAARPEATLAA: BT 2 AN S S5 0 [ 28 A7 ™ A 42 0
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Dy T Ao HCHE 200 ML A g8 27 R AR DA K e B ) 1)
., HSC 43 = B, B 07 % 1L 401 10 ( long-term
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R ARE B LA A S B ARIRE T R & e ts
O, 3878 T MPP £E7E 35 AN ) o3 A i ) R B A4 3 0 2
78 th 1% gt it X4 M A OS Se 5 SR AL HEA T AN /0 2R Ry
BRI 2020 4R, 2 3 BF 58 41 R FH A 200 L 5 ) L0
AR, & T/ BROE & 0T & i T/4H 4 j
(hematopoietic stem/progenitor cell , HSPC) (1] B2 Jifg %
SRS, JEXT LS | RS HSPC iy A8 (ki it . 16
E AT HER AR ZKSF | HSC Fl MPP A SR I H /&
FER SR . AR S AL A RRAE , R 9N B F BT R 45
HSPC LA, 4% HSC v B e 55 BE 7 d5c i 1) 40 Jfd o
Xy tHSC1 Fi tHSC2, #k & i [m] 43 4k i) HSC Fx
tHSC3, 1] MPP JUJ 3 Shy 248 it 1 e 5 1 tMPP T (58 22 i
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4 AL ;GMP 6 R - A2 2404 ; CLP: LRIk & A 4w i ; Mk: E 4 4w e Ery: 40 4m it ; MC: fE X 40 1 ;
Mono: 347 4 i, ; Gr: 24w e ; DC. A Rk 4n i s NK: B R K45 208605 T cell . T 3k & 4n L ;B cell.B k& 4w i ; MkP . E
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240 L i s PR TR AR B i AN T 5 O H RTHOR 1 JRy FR
P, TGk s A MOV EE A I AN Y e 2200 f i A, i mT g
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0B 5 A, T B IR 2 P A0 R AR R AR A
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3 A0 B A LA B R A A S i B, LB X A TR R
HSC . [ I 5% T 40 2 ( leukemic stem cell, LSC ) A1 [ il
AT T AN (9 22 5,y IR TR ST B 446 T I e A
AP BTG S SCS HAR, X e A0 I 1 i
% (acute myeloid leukemia, AML) 525 1) B BEREA 4T
TGN, AR RE DR ek 3 22 S, il o) LSCOEAE, IF X b
TE K 3 I 40 P T, 2 B LSC AR R LA 3% — % 3]
IEE AR AN R RE A b, OF A &R bR E
AR o AR RTRAT T AR B — 1% & BB B 3
ST AN BT AR RIS B, SR S K AR R U
AT UM X2 IR LSC R IE LA K AML (1% & A=
PR T 5 PRARRE TR T FRATTR 1M & 9o AL A S
Tk ) BRAR , TR TR A SRR, Syl T L
PERPEAE TR LSC 3 [a)3R 7 SR M, LK RH 56 1 1ML Y
AT AE T LSRR AT AT iR, ARk, BRIE IR
L 5E R T AR RGP B I Y (1335 , 5 & B DNA i 45
G IS T ) = G S S O 7 e 1
(myelodysplastic syndrome , MDS) FlI F-J& 22 [&] H 3L T #H
[ RS, 427 3 T i S T P A P S R LA
TMF-F A8 & 1Y CD4™ F1 CD8” T 41 Jifg i 7 45 R w] LA &
B, T 20 M A ) BUAA AN i 58 742 ik W 2% 4 & 5 HSPC
HIAHEAE ], 3 — 20 BB T i S 1 o Y R A R
JER SR

o TR R, H T e iR T T B — HAL

RATEE , ey SRR IR 69T, ik 2 RPETRYT |
FEDNIRYY , R Z A RE AR I8 240 10 5 Joe P 0 66 R 2 S P o]
TE AR RS, S BOCE IR B WU TR, s I Kk
B BGAT VNG R R, B Y i g N U
TR ANIY A T R BCHIWT, 1M SCS $ AR W] L
TEIE PR A WM 5 S A5 B 20 T FAT S Ao
B EFRG AR BE T o b 7Y Al 25 B BT L IR T
MDS [, TP53 ASXL1 RAD21 ZE3LpH F k1 sk F
K, AT AR AR YT 25 0O T6 ) 7 BURE , R T4 Ay 7 7
FEnh IR B ALY HORT B X FLT3 | IDH1/2,
PDGFR \BCL-2 548 s AR YT 25 C A8 Il R F IS
T AL AR S0 A7 A T 2 e R
SR IL D417 (tyrosine kinase inhibitors, TKIs) , f&—
KA RIEIT 18 kL 4 B F I ( chronic granulocytic
leukemia, CML) Ay 254y, Hoyy &2 3] LSC S o i i 52
Wi X — L, B ST G A WGA HiAR, K
TKIs J& 57 AN EUEAY ARETE LSC HhAF7E CD4SRA™ 1y
T, 454 TKIs 7EFIRE s, i — 20 il 2 #88) Lin” CD34”
CD387"*"CD45RA ™ c-Kit™ CD26" jx — (A, N F — 241
25 e G 7 R IR T 2% il
F 40 ffg # #5 ( hematopoietic stem cell transplantation,
HSCT) J2& i — m LAVA fr 2t B s | 8 8 P A
PR B M A PR MR ) 7 58 o SCS HAR AT LIl
S VoI A [7) 5 73 e DR 28 70 f16) R 87 0 R ot e L9800 7 I
W R/, O HAT R RE 252 HSCT 69T, LA R bHAl iUs
{00, 41 JAK2  CBLL380P , ASXLI | IDH1/2 % % [H %8
U7V R T N NI S 2 S (A 1 TV B
HSCT flypitk ™

4 RE

W3 2 200 i R SRR 38 B i A W7 2 AR 3
SCS HiAR B &AL T 2 WU IRAT T R R UR, T
HIRAEE I R GEWT 58 T 64T 1 B N, 4 75 4 if. 4
R S B, 2] 1 22 LB 5C ) 2 T %, B T
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YER]o He PRI E AT RE EZAE P TELL T LA
4.1 FHARIZL b

% 24 Rl 10X Genomics ., BD Rhapsody Z& 7 A il
-6 1) s A, UL & Smart-seq 2 . Drop-seq £ CEL-
Seq ( cell expression by linear amplification and
sequencing ) SEH AR B A W iH B, SRR 80 A 11
i, DA fE AT AT BE 2 O AR DN H AR B B SE
BT H ERT SCS AR AR 3 A R AT A7 A A
A A0 3 e S R R A B e A i e B S 1



1608 S HER A, 2021,43(17)

http : //aammt. tmmu. edu. cn

DU, BLAE SO SRR 70 A bt — 20 SOt Ak , i
PN AR AR EEAS L I3 B A7 A A 1) 1 55 52
B )it , 5 A XoF B2 L 7%) S WL FN B REASIN RE ) , LA
R IRA RIS K

4l bulk sequencing Joi: 7E 20 LA AT 22 B i
TR S TP 8 Ry R A, SCS g A 1 s 5 28 A 4
HOBRETRI2H e s 2 55 B — AE O Al e i, 2 5 B
S3HT R AT MR NS . R, 24 B s
) e S5 2 TUE R 5 SCS FOAR K 5 iz 72 4 bF
FEHJ IR . A TR AE R — A Al i R
ANEE EZ A E BT RS 3, DL N4 TR
A AT A, 40 DR-seq ( DNA-mRNA sequencing )
AT L[] e %of i PR 2H A A S A E A7 0 P, seM&T-seq
( simultaneous single-cell methylome and transcriptome
sequencing) T BAFIF5MH7 DNA HUEM L RNA 1913
BT s )2 S 2 R A R R 414N A
AT, 52 P20 1 ZCHke 0 I 2 9 4K, LA 9R#b SCS
AR TCHEAGL I HE D] 1) B[] A 23 ] e e PR — A 2o H
TSGR ARTE RN O JUE L TR B8 A= K J T T R
FEWAG T — s M, eI A e R A R AR
TESEDR ORI R IE T ks BB BRI
G AH R AN Az TR A, SCS AR [n] 22 21 7
WA I 23 {5 B 55 07 0] EAT R JR , JRAT THR AR 2 A7 B
AL () 201 W24, DR I R 3 1T 28 8 8 DA JRHE B o
TH W ER
4.2 RERET R 5 16 R4 6 0 R AR

M RGN 4% 5 S A TE SRR AT IS v, 4
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