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Applications of Single Cell Technologies in Stem Cell Research
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Abstract

differentiation. Stem cell research at the cell population level can not meet the demand for further understanding the

Stem cells are a heterogeneous cell population characterized by their ability of self-renewal and

biology and its applications. Recently, the single cell-based technologies are rapidly applied and advanced in stem
cell and related studies. This review highlights the current technologies on single cell separation, single cell clonal
assay, single cell transplantation, single cell real-time PCR and single cell sequencing with an emphasis on their ap-
plications, as exemplified in hematopoietic stem cell research.

Key words single cell technology; stem cell; hematopoietic stem cell; heterogeneity; clonal analysis
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RS R0 Hay, NIk F 2
PBRARRE L OGO 4 i 7t 2K 7 1% (fluorescence ac-
tivated cell sorting, FACS) }2 i /E3Fh J7 i, ixst
JTEA AR, N R s A BT AR 4 S,
PR 825 3 A 0 ok A0 3R A T — R A I s LU ARORE
B ERAF AN, N T A A A U /4 40
JROAEAA AR Sl B T 143 BT, 3X — Tk L A 4, A
TRFR R, HATUIR 32 N, AHZ 7008 T4
FERREVHEL, AR B R4 i 3 25 . FACS/2F
R 20 M A, 85 B T 40 i 5 100 b 10 A M A 2 5
R E BRI A0 O BEAT 43, AT SRAS BN BOHE A4 4
MOr A vdie B, B FFACS i BAT 2 Pk idn
P01 K 193 1fi T 44 i (long term hematopoietic stem
cell, LT-HSC). " #JHSC(intermediate term HSC, IT-
HSC) M5 }IHSC(short term HSC, ST-HSC) }% £ % it
[f.4H 41l fifd (hematopoietic progenitor cell, HPC) M\ 15
(TR A 4 i v 23 128 A ok, R4S HEAR 1Y) A 40 AT
JE S SR, BRI — vkt e v, R R,
O3 1R TR 2 0 A M i P AR A T AR e g, (H
S ML SEIG AR B, ARHEGE—, P43 FR i R A B
e, AR T AN (] S 56 5 S 50 I ST B R, A IRARATT
FUH AR L 23 B 1K ZEROR VAN AR E )2
IR S8 BB A A BRI A (2 B 5 1 (mouth pi-
pette) FLAL i 5L I 5L 40 i 43 25 10 7k, FEGEH T
PR 40 B 5 16 40 I R A4 55 /D T AN 3 & FHFACS
ITHE B BARCRFERT, i H 55 25t
ARG B AR BEAT B YI, AHIX —J7 V5 BE 8 PRI v AL
47 1) B 20 6 4 R g R T, i FLGS T 4 L R
PERRAS S AN K, JCILAE 53 B3R5 0T 1 1A 4 it 4]
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I V2 R M i, LRSS0 e e A o s
(Y PRASFACAH I )R 1 % ) R I e i 2 B J ke
PETFVEN TR AT R s R A ) A4 i
W75 56 FHFACS 43 326 Hi B A4 40 Jif P 166 5 b Tl A2 17
S AR HARBE G — RO AR S5 H (1) R S5 1k
P i S DAY DR (o
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b [ T8 B3 BT 2 30 kR 43 e ) T A e A
T8 BRSO I IR Ik IR ok M 2 4 i F
P S o A RE R 5 7 v, BN H AR50y
It i 987 40 0 BP0 98 40 o (cancer stem cell, CSC)Fl

HSCH) HIHEHr 5 2 10 704k ae 1M 765 CSCH B
FUH, BRI v B T S A3 AT I8 sk g A bR A T 4
R TR 08 I R 7R S Bl B R vh 55 7%, 60T i 1 (1) 2%
B RICAWAT G RO EE, DE R ILCSCHE 48 o
Ao g, Sof e T 7] — FL MR 40 M 2R 1 4 Bk AT
P20 R b B O3 AT B, PR v B TR A i L S 4 v B
e 22 v B TV 1l 4 EL A B v PR G 5 e, 4R R
W JE BG4 P RT 8 5 A7 CSCIMEAEAA®

55 SEAARSRE Y AN ], 3 I R RS T
SR FH T ERL A0 i 5 B8 T 8 20 B R A W KR R, — A6
AAHSCHEAT MR I5, — R R4 v i e & R
TR IC (2R IA K 43 ATHS C ) AN [] g I 35 R 11 2310 g
T1o GRS P AR B IR BEAH LL, 5040 i o A4 v B
BL TR KL T J8 1) v B AN 2 5 480 1) ot P
TR, MR 5 b B 7K1 D7) s BRRHS ) 184 4 1
IAGEE M T AR R FREE TR T IN (R) 4H  [A]
T HIASIE], SHSCIa A A3 & (1) 73 A BE IR 2 L
ZEN, 24T EEWT UL — R € 40 i DX 1 RTHS C 34k g
WaLaR AL R N S e e N S R = Br R
Mri7ik. EmafE R I Tkl 1 2 Rl AR
1) 20 J X~ 41 A AT HS CHE BE 73 A0 1) 52 ), 45 & S
HSCH A 4 Ty & 46 1E M i i 2 H 40 i X1 (stem
cell factor, SCF)FI ¢ IfiL /> # 4 Ji% Z (thrombopoietin,
TPO) & 1A 4h R 55 op 4 FFHSC T 1M i e R 4L &, Ny
HSCI AR FE A B S 4 T 0 58 iy ik o [N,
LEWE AN R R T bR IHSCREAR M AN [\ 43 24 75 =8B
77 A RTHSC AR 40 1 (1) 73 A7 RE 7 1T, PP i v P
Sy AR AL B A2

3 BYRRE

PR i FE H AT 2P FTHSCORL S /)y AN
N /N ECFLIR A w ARl i % 2 FhCSC
(R AIE 7224, R R 22 9 HL A3 1 T v 1) 34
HSCH.AN A4 . HSCRE M IR FyRdT 2 i
RGP B A A 7V, 2 S A ITHS C 2 A
HAT AP He ) G hniE” . HSCHGH fu e i 2
H FHHSCIY) 2 ) 4340 1 EE 82 34 168 ), 4 51> (one
single cell) HSCHIZ — & B AR 41 B (1B AR 4y 35
Sri i, — MR 5 52 A R IR A i BE 40 i) — A%
T 255 BA0 ) o B PR 32 A4, AR R AR i AN [] IR 7] £ORE
W2 A4 A Jed A B A2 SR 5 40 i P FE R Ol AR R
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RUs)™), 5% 4+ P 5 4 {7 (competitive repopulating
units, CRUS) & 7 #4) - 4| g 7% 1 (mean activity of
stem cells, MAS)?745 2% ] T s WRHSC 5 2 i
MIHSCHL i LA A A [F A4 8] B BCHS CI) Jit 245
DR 20 JH0 R 77 700 2 (1~2) < 10° 4 1y i 4 ),
R IX LG A8 i £, 7 A f /0 # B HSCHRIHPC, & DL4E
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B ORAEAS W R — S50k ] IR FRAEG T 526 e AP

PR S I g EPCREER L& 2 N T &
BED Y A E Kooy B 07 T, JGHGEE
TR I FEAS B RS AT BRI DL T o i, %)
hESCHEAT #4411 i [FImRNA K 35 Fl 22 A #5 5% K -1
A SL ARSI, R 43 M1 ShESC oL AR ¢ ) T Y
FE53 AL 0 F 540 B 5 1 € FEPCRX AiPSC
BEAT e S5 3l 1) 3 M BN, 5 AT 4 B IThESCAH
bt hiPSCHR 212 iy 7K P 1A 4 E M AH 5% 3 BX R0 410 i
AR, H 23X 0K IR 4 SR K IR 22 e SR, T
HhiPSC A4 AH G KL PR 1) R ak A7 1R K 72 5, R W
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