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[ Abstract] Umbilical cord blood transplantation (UCBT) is one of the most important
transplantation in treating hematological disorders. The biggest challenge in UCBT is the insufficient
number of hematopoietic stem cells (HSCs) , especially in adult patients limited by the number of
stem cells from umbilical cord blood, which leads to delayed hematopoietic and immune recovery and
increases the risk of infection and early transplant-related death. /n vitro expansion of umbilical cord
blood HSCs (UCB-HSCs) is one of the ways to solve this problem. Studies have found that HSCs
could be self-renewalin vitro by mimetic hematopoietic niches in bone marrow. Mesenchymal stem
cells (MSCs) play an important role in niche. In this review, we will discuss the application of MSCs
in UCB-HSCs expansion in vitro, focusing on characteristics and mechanisms of hematopoiesis
promoted by MSCs, strategies of promoting the proliferation of umbilical cord blood stem cells.
Clinical applications and development prospect are also reviewed.
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MSCs /& & & FHH IR E N —F B A Z 1 - BE TN
TG, AAAE T 4% B 45 4 2L 23RN 28 5 18] S5 v, e i B
At AR 4435 U0 £E 20 tHh4d 60 44X Friedenstein!™ &
IRFE LT 73 B MSCs, H B A 2 1] 0 A6 ¥ B 34 LN
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HSCs 1 fiv iz 55 i 1f 5 % Y1 A 2%, TR G 78 1 41 85 4
HSPCs A= 4547 AT B & —Fh A7 20 Semg . b 25 DL MSCs My 5
Tt A PO 8 2 10 I R B 4F 4 5 (9 3D SRR T HSCs 1Y
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2.3 MSCs RJF M4 FE3 (extracellular vesicles, EVs) 1F
Jyid i 5 1 “AE i@ TR
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JRLAE A 2 T B AN AR R T/ B0, S R Nk i 7
B, EER R R mRNA F1 miRNA 25, DOE B
B H R HE R B B bRgn i, S0 REE I EE T R, iR
Fe W MSCs 38t 55 3 Wl 15 75 7% 1 (0 3R 1 9 - 41 i IR 1 A A% 1
KW EVs 7 AR FEVERT Mo I S R 7E i 1fn 52 5
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£ HSCs AR Ut 38 58 7 16 A1 U3 5 0 75 (1) miRNA™!. Ghebes
2 BB Bk N G L i MSCs 19 EVs fig 5 K [F 72
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R s CD34" 4 AR GE 2R, FE4% i TG 1 A A+ 40
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TR BE B AR LSRR ) CD34" 20 ) B AZ 43 2 1) 4
1k, G 3t EAZ AN A S M JE TR (1 204 7 Jalnapurkar %5 ¥ A
FeR BT A HSCs SRR MVs R R 52, &
FHARE S T 5 MSCs 25577 UCB-HSCs [WAEA fig
2.4 RNBHR MSCs e i

FPMEMEAR M 221 H T MSCs {23 HSCs #4:4M
. Zhang %5 " 7 A E IR B, BEAT IR AR IL SDF-1.
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I ) MSCs 5 UCB-HSCs 3L 85 7%, 45 1 & 8l SDF-1/HOXB4
Fib 4 JE PR & 1 (1) MSCs (SDE-1/HOXB4-MSCs) F1 A Ji IfiL
CD34" 4l ffu 3t 55 5%, B B4R & T HSCs R 4M 1 1 4 &, i
LA IR 0N BRI I 4 PR K 5T, B T e R S B . Ajami
4t B0 | B 5 % & SCF Ml SDF-1 /) MSCs 3t #% 72 CD34"
HSCs, H CD34" a4 3 7 (4.734+0.26) £, 5w EFkAe
Jy A (5.3+0.25) 1% P B — 0T 58 AL 7 HSCs Al
1 ik CXCR4 /) i B # 5k U5 i) MSCs (CXCR4-MSCs)
FL RS X 22 22 SRR /N B R e B R
CXCR4-MSCs F:F£4H J5 52 14 BM 1 c-kit Sca'lin” HSCs 45
R 5, 3% K B CXCR4-MSCs A 7 1 7T 2 398 7 40 346 1 1k
SRS I B, Kiani 25 58 A RIE BRI S 1T -1a
MSCs 3 3 i 45 I A Y8 ) CD34" HSCs A BL 3% HSCs HI32
FrIhfg, JE SR ILRE FR A0 HSCs RISETE TR AL /1. IR Fh RN
S S E T -1a &M MSCs 724 3 /K F 1 SCF A %
2.5 BEAIE M5 H A A AR AR 3k i

HSCs Az T /N G2 N 55 CRi 4 T A 7 60D B8 521K 30 ik
I & B (& AR S DD X 38, B T MSCs, i 1ML 5 51 (1 %
AR N R AT R B H R . RE IS
HSCs J@ i 15 5 1% T A1 41 i 26 B 23 7 40 BLAE ), 4k %5 HSCs
TEANA S 3 / B A e b 2 1) )P4 e TR T LA
HSCs [ZE4E, LLARE I/t B B, W5 ik B B R AN 2 4
M 2R A BB AN Ak BY . ZERRRR R B I RE A, P 2 4T
fitF1 HSPCs 2 KI5 F 7 — AR 4 e, Zhaefr e 7 W R
YN HSPCs 454 2 VI RIBE R o B i 1M 52 1M 35 Py B 40
A RIB NN 7 B B2 5 HSCs 13h R VR kR
FE 3R, P At % P B 41 AN MISCs Mg 32 3D B2, B JL1 3
IS AEg e 3t HSPCs B4 B,

3 NMSCs A4t B [ T 40 At B it oK Bz A

MSCs £ 7 B B s 155 A1 7 #7348 1 )7 TG % 4 B B
FH 5 R TT AE If R H 5L s A 14 S AR, R a1 & 7 i s
Fott. FEHE JIH 58K 3 1 41 p B = AR 5%, BF 7T BoR
MSCs 15 HSCs [ 4 AT 38 0 #4859 e s 2 B, it AR
FLUESE MSCs 1f LR 3E HSCs F4H Ji5 ik 1 5 22 , 45 26 R 40
UL /NASRE N B 7], ZE K AR A7 TR) P27, Lima 25 B 783
M2 ARERRT 31BN IR 5 B B2 52 MSCs 334 (1)
W MA AL R BEEZ T 2 R A A, P 1 1 F
e 7RSS SRR A 7S R A L R 5. X He AR A I B
HE5E 2 Iy AR AR T M AR 80 1 &35 1 %t R
Y HEAT B, B2 S 1 BT O 0 B rb PR 4T AR N G
At (8] 9 15 d, il /MR B A A7 8] A2 42 d, T 6T B4 55
24 d F149d. TEEE 26 R, ¥ 15 MR PERL AN O AE N 28
PHEANFE N 88 %, WM RPN A 53 %; 5 60 K, I
NIRRT BN ZE 5008 71 % M 31 % . Mehta 25 P B %
HRAE T 27 451 M IR R TR IR AR R AL B R 52 T R
MSCs ¥ $#4¢] UCB, =4 40 f A\ 1 H A7 B 8] A 12 s T
YRR 16 do 5 26 R BT PER AN N 2R 75 %, 1
Ry 3G EE R 50 % . KYFIH MSCs ¥ 1 1) UCB HI1#%
T A & A Y, HAB R B SR
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