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Effect of SDF-1/HOXB4 fusion gene-modified mesenchymal stem cells on amplifica-

tion and stemness maintenance of hematopoietic stem cells in vitro
Zhang Pei' | Chen Tingting' , Ye Feng’, Pei Li', Fu Gang', Xu Shuangnian', Zou Zhongmin®, Zhang Yong' (' Depart-
ment of Hematology, Southwest Hospital, *Institute of Toxicology, Third Military Medical University, Chongging, 400038, China)

[ Abstract | Objective To establish mesenchymal stem cells (MSCs) expressing SDF-1, HOXB4 and
SDF-1/HOXB4 fusion gene respectively, and to compare their effects on the amplification and stemness main-
tenance of umbilical cord blood CD34 * cells in vitro. Methods The SDF-1/HOXB4 fusion gene was synthe-
sized, based on which SDF-1 and HOXB4 gene were obtained by PCR, and adenovirus vectors respectively
expressing above gene fragments were constructed. Virus particles were packaged in 293 A cells and the titer of
the virus was determined. MSCs infected with different virus supernatants were divided into a SDF-1 group, a
HOXB4 group and a SDF-1/HOXB4 fusion gene group ( S-H group), and MSCs infected with the adenovirus
lack of target genes was used as control. The mRNA and protein expression of exogenous genes were detected.
The 4 groups of MSCs were co-cultured with umbilical cord blood CD34 " cells for 7 d, and then total cell
counting and the ratio of CD34 " cells were measured. Results The adenovirus vectors respectively expressing
SDF-1, HOXB4 and SDF-1/HOXB4 were successfully constructed, and the MSCs infected with harvested virus
supernatants stably and highly expressed the exogenous genes. The modified MSCs of the SDF-1 group (9.52 =
2.24) and S-H group (8.20 +2.34) could significantly increase the total number of hematopoietic cells as
compared with the control group (4.85 £2.53, P <0.05), and the S-H group ( the proportion of CD34 " cells
1.85% ) showed better effect on stemness maintenance of umbilical cord blood CD34 " cells as compared with
the SDF-1 group (1.20% ) and HOXB4 group (1.28% ). Conclusion The SDF-1/HOXB4 fusion gene-

modified MSCs can improve the amplification and stemness maintenance of HSCs in vitro.
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& I T 40 M2 72 48 ( hematopoietic stem cell trans-
plantation, HSCT) J&3 Ifi M) B4 43 /5 £ fiff HAK &2 1 o
AT B ARk, BEAE AT R) 5T A A
(mesenchymal stem cells, MSCs ) [ EL Rl A1 1lfs PR WF 2% i3
Ji& AR Z A58 R 55 MSCs 5 385 1fil 1~ 2 i ( hematopoietic
stem cells, HSCs ) Wk & F AH g 76 — & 72 B2 b A 0 & ol
40 A A R I T S HAS MR HSCs I 5
FABRH BRI TG VA R, Bk T 2 6 8 i 5 g
AR, Ange] 7840 A & e B BErh 45 A A g
(85 UIAE DG, fR B o A 2 =y HSCs I SRR 2
e A IR TR 72 H AT ST A P S R HE R . MSCs
Ay 3 LGP 55 = 6 240 O B B 08 5 1 il T O S <F
CD34 " S5 AT , 723X A Fe v fk BBl SDF-1 K&
HAZ{R CXCR4 X HSCs [ S FIAE A 2 T F 2211
WATE . Bk IR 7 SDF-1 15 8 56 b 52 ) 6 15 70
A7, n] #afk HSCs PSP ] - 8 1 0] 5, I e & ik AT
Y i BE 5, MSCs =3k 1) SDF-1 BB R4 5 HSCs 3
FAFNIEHRS . HOXB4 PR 2 g iy — 25 HA [A] Y & DNA
WA ) ZE A AR T, e — PR e P B 5 S R 7, Jm
fmg<is HOXB4 JE[, AT LI 7 HSCs ¥4 78 5 3 Fo 5
B, AR I H . HOXB4 P X T 95 HSCs 3 3%
OB S Rl P ke A TSR, RE 98 A RO 3 ik
CD34 " 4 jfe 5 F& BB e J1. A 5K 45 SDF-1/CX-
CR4 Z[a) a4 E F A HOXB4 W] 2 43 T 40 B T 1
YER , #3d: SDF-1 &K Fil HOXB4 JE[H i b & 431, il
I s BRI L fif MSCs (IR izl G 8 T (AL A
20 R I Rk 2 A BRI, 72 5 I CD34 ™ Aa R 4k
HFE IR |, #R89 SDF-1/HOXB4 Fift 5 35 PR %t 4 45
HSCs 7145 B 3B 5200

1 #M#5FE

1.1 &K @m0

pIRES2-EGFP 2 {4 . pDONR221 #} {4 . pAd/CMV/V5-DEST
Zf& . pMD-18T ki {& . DH50 JERAZ AN L (293 A 41 i #5247 Tnvitro-
gen A F 7 i
1.2 & B XA

platinum PFX Polymerase /& { ELfiff .platinum HIFI Taq Poly-
merase o 1# E fiff . Buffer tango, 10 x Loading buffer, MgSO, .
dNTP .ddH, O ,platinum PFX polymerase \ %"~ 5 55 % 8{ S A %
Yid Z VW . BP clonase II enzyme mix LR clonase I enzyme mix
1414 Invitrogen 23 &) 7= i o

B35 5 DMEM + 10% Jif 4 1fiL %5 . Lipofectamine 2000 | Opti-

MEM J5357 .0.05% Trypsin  JGIMLI FE 35 50 B Invitrogen 2%
], %k M PCR i & B TaKaRa 24w, Xho [ \EcoR [ [
it YU g (MBI /A ] ) |, Ligase . Pac T (NEB A &]) . )7 0
PCR 5|#)H Invitrogen 2 7] 52 %

B3 5L DMEM-F12 + 10% Jig 4= 1 35 Wy H HyClone 2\ &),
MACS fi P43 B51al & PE ARiC i BRBT A CD34 Pk K L%} 1
IgG2a Wy H Miltenyi /A &), FITC #ric B9 B 3L A CD45 , CD44 |
CD90 J Xf H& 1gG2b 1gG1 Wy F BD 2> W], ¥k I 40 B 43 55 W
(TBD A F]) , B 4 4k 25 0% 57 3L H4434 g [ STEMCELL A 7]
SDS-PAGE HEie il #1807 & , HRP {2 & ot 501 & 8 A R
Syt 2e, SDF-1 — 4711 [ CellSigaling 2\ 7], HOXB4 — 47114 4
Epitomics 23 7], ZHul B L84 F
1.3 MRS phihi
1.3.1 X4 SDF-1-( GlySer) ,-HOXB4 57 ot BIr
£ B SDF-1-( GlySer) ,-HOXB4 4= J7 %] 347 43 #7 , ilF A7 4 5
Oligo MBRETE B A3 1, 16 77 51 149 W4 Sty 4 531 92 o BR okl 1 il 1) 7
& Xho | J EcoR 1 ; FI ] PCR 4G JHY Oligo B4 ki 56 % 1) &
B K 7512 A pMD-18T ik I 4% 1k 28 /8% 32 25 40 s DH5 o, W
J¥IFE T & PCROKIEFE P h 5845 1 2 M s B =, b 42
TR 7 56 i 2 2 v [ v B TR )E A 2 A OE B, mil A R R 2
1044 bp 348 ANEILHR . & 47 IEM SDF-1-( GlySer) ,-HOXB4 ¥
S Bk A S-H,

1.3.2 pAd-SDF-1-IRES-EGFP  pAd-HOXB4-IRES-EGFP | pAd-
SDF-1-( GlySer) ,-HOXBA-IRES-EGFP it fi5 75 5 1 119 19 7 J %
E o et BTk S-H A EIAR AR5 SDF-1 F1 HOXB4 )3 37|
{5, Bt 2 X PCR 4 345 |94 34356 Xho | K EcoR 1 BV
R SDF-1 FL X551 il HOXB4 B [K /551, i ATH 14 L B Ik Ml

b1, I B K S-H FORAFTIIF HLUK IO B TR A 4%
{4 pIRES2-EGFP 47V MW Fr B 111y SDF-1 HOXB4
1 SDF-1/HOXB4 v Bt fil H (1 244 pIRES2-EGFP 317 % 4% 5|
2SN DHS o vh 00 R B0k, M MR 3 b 3 A IR SR R P
5 GFP IR JFkL

FEXI ISR BB BT 5 14, LA C R R A R R Tk
M, P47 auBl F1 attB2 v p5 SDF-1-IRES-EGFP, HOXB4-
IRES-EGFP .SDF-1-( GlySer ) ,-HOXB4-EGFP }- Bt §4  [a] i 4%
45 A Tnvitrogen 2371 BP TAUZ I : FHG™$1 (30 ng/pl)
5 pL,pDONR221 vector(150 ng/pL) 1 pL,BP clonase Il enzyme
mix 2 pL,ddH,0 2 pL, 25 C/ 1 h,imA 1 pL B8 A K,
37 °C Jz i 10 min, §2 5 L B4 2 i 546 100 wL 1) DHS o Jg%
SRS, i BP HE SOk B 2 pDONR221 |, P67 0 BH 1 ve e
FFI P BE , P B I B UE TE B 9 BP SELL B0k, REERfR Y BP T
YR R Invitrogen 23 7] LR 5 41 J2 )i 1 % : BP 5 41 Ji it
(150 ng/pL) 1 L, pAd/CMV/V5-DEST (150 ng/pL) 1 uL,LR
clonase Il enzyme mix 2 pL,ddH,0 6 pL, [F#E 840 8] IR5%
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FE K pAd/CMV/V5-DEST I, i B I 7 35 UF 1580 Y9 LR S 415
o ¥4 H H IE # 1Y pAd-SDF-1-IRES-EGFP . pAd-HOXB4-IRES-
EGFP .pAd-SDF-1-( GlySer) ,-HOXB4-IRES-EGFP [t 153 14
1.3.3 RSN EEMEEMNE  HEIESGR3 ] ikt
TR B A8 , R ey A I s B . BT — 3 e
B REZ 0, Z PO BRI ALY BEAR L Y B, DAB WL,
gk, LR DTS R TR LR B

ﬁ¥uﬁg5&&(mme):c%&wwgggffgffgégéggﬁ%v}w
1.4 BRI AR F e 3R BT

BB IR T A M R Bk T B R A 3 AR
YR E AL AL S L PE FRIC i BRPTA CD34 Hitdak, LIRIE 1gG2a
5K B X6 B], FITC B () BT A CD45 ,CD44 , CD90 i {4 i
B, LLRIE 1gG2b TgG1 TgG1 A5y B M B, v = 4 B SR b
ohi iR,
1.5 SDF-1 HOXB4 #= SDF-1/HOXB4 @4~ B /£ 9]

TR T m e p 04 Rk

15,1 BEsokoPAI 3 AN 56 B A 7] 78 5T T 40 M (g 25k
(65T T AL 256 3 AR, MR 4R s 7 R R AR I I 2R T FE 5
Yu2m i, Horh pAd-SDF1-IRES-EGFP [l 55 55 1) MSCs fy SDF-1
41, % Y pAd-HOXB4-IRES-EGFP Ji§t 4% 7 19 MSCs & HOXB4
41, % Y¢ pAd-SDF-1-( GlySer),-HOXB4-IRES-EGFP Jiit 3% % 1)
MSCs 2y S-H 21, 5% L 25 I #5414 () MSCs Sy BAPEXF R4
W% 24 /NI AT, JE SR 3 W5 5 R AR DB RUR I P i
e AN RNA 7R [, 35 I] TaKaRa 23 &) PCR 57 & Ui B 43
AT R S 1 i B A T A TR BRA RS A, SDF-1 |
WeB 14 :5'-GCCTGAGCTACAGATGCC-3", 5" -AGCTTTCTCCAGG-
TACTCCT-3', PCR [ 547 94 °C WA 4 1 min; 8RJ5 94 C
Ak 30 5,56 CB k30 s,72 °C ZEA 30 s, 3L 30 MER; )5
72 °C FEAH 1 min, ¥ 1A BEH 185 bp, HOXB4 | R84
5'-AGCGATTACCTACCCAGCGACC-3", 5'-AGGAGCCCGAGGG-
GACAGAC-3', SDF-1-HOXB4 | F iz 5] #: 5'-GCCTGAGCTA-
CAGATGCC-3',5"-AGGAGCCCGAGGGGACAGAC-3", PCR % Jif
(10 94 C AR 1 min;SR)5 94 C AR 30 5,60 CiB ok 30 s,
72 CHEAH 30 s, 2 30 AMEFR; B 572 °C ZEfH 1 min, 4734 5 B
535012k 207 bp F1394 bp, HLPRAG I B R 3k
1.5.2  Western blot jl| 5& PEREE YT 5 d )5 MSCs 41 it
BB P O P D RS 2, S-HL 2843591 i SDF-1 1 HOXB4
Pt o

2 000 bp—
2 000 bp— <1 600 bp
1 000 bp—

850 bp—]

1 000 bp—

850 bp—

®

1.6 RIM5 B AR CD34 " F et 438

PR B2 17 ™ 4 i B P T3 A I B A, 4 3 o 2
OB, AT A Z A I o B, M AT MASC #E47 CD34 ™ 40 Jig %
TRAUAL , ML A 2 Yo Al TS 2 8 2 ) HORE T, B
2 x 10° A2 A BB B S BT CD34-PE 10 L. bRic 44 L,
SR 1gG2 10 L A D o B, 3 5020 g AR 7 CD34 " 41 Jid 1)
aiz

e B LT e R B FR SE UL 777k, 1 000 /> CD34 * 4ff fifd
A1 mL HEF BRI, 37 C 5% CO, M AN BE B Fr 4 5 7%
14 d, JEA7 i i 4R v A LS

YB3 B R AAAR 1) MSCs 2 AN e T 3 PRI 22 1)
AHMEE A 24 FLAR, St 4 AL, RN 3 AL, R ALEERD 1 x 10" 48
i, Co ~y SHLEIRGT, HURTRI L 30 Gy, il &R 2, e A BTt 53
HESG I CD34 ™ A, AR ALEEA 1 x 10° A4, G it 395 45 77 5%
B4 40 Mu IR F SCF (100 ng/mL) IL-3 (50 ng/mL) F1 GM-CSF
(25 ng/mL) 3557 7 d Ji, 714k CD34 " 4. P ALICER Tl
ApRIC CD34 " SR 10 000 A2 BEA 7 It A I
1.7 “itxa4

SR LA x =5 7R, R AT SPSS 13,0 i, XA S 1
2R A H R T B D R0 22 0 #

2 HR

2.1 BAmFHRAGHE

FHA LR G BT 3545 TE AR AY SDF-1-( GlySer) ,-HOXB4
B GEERT S, LIRS PCR B, IR13 T )74 IE#% 1) SDF-1
F1 HOXB4 J¥%1, S-H Fkifl pIRES-EGFP 244 F Xho [ .EcoR |
[tV % 4% ,SDF-1/7HOXB4 filv& 5E K 37 F IRES LJiF, PCR 44
WA attBl FI attB2 {3 45 () SDF-1-IRES-EGFP, HOXB4-IRES-
EGFP F1 SDF-1-( GlySer),-HOXB4-EGFP - Ex (& 1), il )% 3
M. IR 9% 75 2% /& pAd-SDF-1-IRES-EGFP | pAd-HOXB4-IRES-
EGFP .pAd-SDF-1-( GlySer) ,-HOXB4-IRES-EGFP {4 & i 1] .
2.2 MAREE QA M

B 3 PR 2R IR AR e 293A 40, Y5 10 ~ 13 d
80% Hi B LG 2R R ( cytopathic effect, CPE) | ¢ % i i34 ™
ATLAE R G a D (B 2) , WA T 13, wo Il B s 2 0 B2
Ad-SDF-1-IRES-EGFP 3% 3 19 7% &£ & 1. 05 x 10" ifu/mL, Ad-
HOXB4-IRES-EGFP 5 2115 4 1. 2 x 10" ifu/mL, Ad-SDF-1-( Gl-
ySer) ;-HOXB4-IRES-EGFP 55 2 193 BE 4 1 x 10" ifu/mL,

—2 400 bp

<2100 bp 2 000 bp—

1 000 bp—
850 bp—

0
0

®

M: 47 ;1:SDF-1-IRES-EGFP B3 = 4% ;2 : HOXB4-IRES-EGFP &7 = 4% ;3 : SDF-1-( GlySer) ;-HOXB4-IRES-EGFP &7 /= 4
B 1 3 #pRfwSH 4K SDF-1-IRES-EGFP(A) HOXB4-IRES-EGFP(B) ., SDF-1-( GlySer) ;-HOXB4-IRES-EGFP( C) HEG I 4 E
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Ad-HOXB4-IRES-EGFP  Ad-SDF1-IRES-EGFP

Ad-SDF-1-(GlySer)s-
HOXB4-IRES-EGFP

B2 RAEHBESEHEEMENRIMEARKREY
$2293A 4EB (% 100)

2.3 MSCs #95 B 3 Ix Bym A 45 5

JEINEEFE T MSCs, X MSCs )R B R4 T i 2R 4l i A 434,
ZEHL % CD90 ik K N 91. 0% , CD34 F2ik %K 0. 992% ,
CD45 iK% 0.599% ,CD44 FKikFR K 97.5% , 754 MSCs 1
RIVFEE(E3),

1001 100
80 801
£ col 1.0% g 0.599%
g 60 § 601 —0-02370 |
= 40 = 40]
B
201 @ 201
0 e P
100 100 100 10° 10* 10° 10" 10 10° 10
CDYO-FITC CD45-FITC
2001 1507
5 190 # 1007 0.922%
2100 orAs% | =
S 50 .
C D)
0 e D e
100 10" 100 10° 10* 10° 10" 10° 10° 10
CD44-FITC CD34-PE

A:CD90;B:CD45;C:CD44;D:CD34
B3 AR A MSCs R R B R

2.4 A EIRIRAFHARE MSCs e
1 B 5 (0 A Y A T R B K MSCs 2
i, 48 h J5 AT LR 4R 0,56, B YL R 2 90% (18] 4)

PRI RIAL [ NERTA G

Ad-HOXB4-IRES-EGFP  Ad-SDFI-IRES-EGFP

Ad-SDF-1-(GlySer)-
HOXB4-IRES-EGFP

B4 FABRESEESMBENE I MRBESERE MSCs
4 ( x100)

2.5 RT-PCR Western blot 4 MSCs P B &9 3k B
kA

3 iR T S 1 77 (9 A 8 MSCs, i RT-PCR (&1 5A) Fl
Western blot ([&] SB) A5l S5 A f) 25, IESE H B 2E P2
Kiko FeUe)5 ,SDF-1 7 mRNA FIH K-8 m ki , i A PR 4
AR KPR AMITE HOXBA (3R 1K /KF g , I A HOXB4
& mRNA JKF-] DU R (HE /K A (K- 25k 5 SDF-1-
HOXBA4 Fifi 5 7E mRNA FIH FHKF94 @KFR IS

M 1 2 3 1 2
400 bp—
300 bp— SDF-1 - s
200 bp— 185 bp (10x10%)
HOXB4
300 bp— HOXB4 |
200 bp—> 207 bp (30x10*)
-
400 bp— ol Sl (40x10%)
300 bp—

K]

M AR L IR R 332 F804K;3: GAPDH
5 RT-PCR(A) 5 Western blot(B) #ill 3 # 545 &= 7 MSCs
4R R RIE

2.6 CD34"mfnty o & R %%

FIFH MASC 434551 CD34 ™ T4, E4 T s An A, 41
MIAERE AR 2. 87% T ARG 99.2% o W IELFYE 247
FEIERES RS M AEVE ,CD34 " A A 7 d )5, B R R
o BigR 14 d 5 R HANESEYS (CFU-E) B4 (CFU-
M) b A4 I 5 7% (CFU-G) FIiR & 4 7% (CFU-GEMM) it 2%
I, ZE SRR A e S 2 TR AL RE TR LA (1 6) .

SDF-1-HOXB4
200 bp— ‘ p < HOXB4

(40x10%)
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A:CFU-M;B:CFU-E;C:CFU-G
E6 CD34* MR MEMARNRERES (il 24 x100)

2.7 &40 MSCs -t fo 37 34 449 % vy

54rEny CD34 " MRS IEEE R 7 d )5, P A E 3
AT AR = T X IR (3= 1), Hov SDF-1 F1 S-H 415
X BRA 2 ] 22 53 2 3% (P < 0. 05) ,HOXB4 21 Fik} FE 20 A1 Hb T 46
2R (P>0.05), 3 MEEAZ Y B4 E%H SDF-1 1
S-H 2 4] .S-H fil HOXB4 2 4 AH L TA i = L (P >0.05),
SDF-1 1 HOXB4 2 4l [l B &2 5 (P <0.05)

S-H 41445 CD34 ™ 41>k 1. 85% , F b 4l B i i F o Ath
JUAH , I PEXTRREH CD34 ™ 41 ig it 323524 0. 59% (SDF-1 44 K ik
J1.20% HOXB4 43350 1.28% , Bk 3 M52 ihdl = [h)
CD34 " A M bb 491 22 S To e it 3 S, B4R TP A VR F 22 518
Fo (R, AT LAY B 3 SDF-1-HOXB4 41 fifd 25 1) 5% Y 38 B il
AT MZE A AT, IR AL A B Ak CD34 585655 2
iR, B — BRI S 1k CD34 i (& 7) .

F1 FEYEETM CD34* MAKEE (n=5, v xs)

215 P4 x 10%) CD34 +* 35 (%)
SDF-1 4 9.52 +2.24% 1.20 £0.08
HOXB4 4] 5.74 +2.43 1.28 £0.02
S-H 41 8.11 +2.348 1.85+0.45
Ko HEAL 4.85£2.53 0.59 +0.25

a:P<0.05, 53 Bak%; b: P<0.05,5 HOXB4 41k %

100

80

60

itk

40

2077

0

10° 1;)' Foz 1'0-* 10*

FI12-H

41, SDF-1 48; % & . HOXB4 40,4k ¢, . S-H; Z& . Akt Ea

E7 FCM #AERFEHBEsM 18R I CD34 * 427 d
RHRE

3 g

WMATFEAAR M5 K ALY 38 HSC I 45 Ho b fb o Fn
Tk —E & HSCs B8t S . 7E97 3% HSCs 1y
P HSCs &1 B 8645 R AL AU, e sk &
HEERN , R BAE R I ME R . LAl i HSCs
R AR TP — EE B A A D I F

AL SDF-1 J& H— X — [y 52 {& CXCR4 X}
HSCs (A A AR T EE WIS EMH. M
JitL R 40 AN MSCs 4 g ¥4 3 15 SDF-1, ifif 157 &
CXCR4 7¢ 15 I 40 L |3z Rk, 46 H /) CD34 ™ |
CD38 ™ Rl 7 1k Z < A A 401 . MSCs 15 %Kik 1Y
SDF-1 A5 HSCs 1B , W 7 | F )1 1] U 7 A O o
WOHE 5. Havtori 257 i F SDF-1 Jif % 75 2% 1k 44
SCID /N ik v S 5, & B0 HE B 7 s i, 40 i i B B0
G, FF /N BRI 3 e e 20 6 R ot /AR A 1

HOXB4 1k 2y [l i & (HOX) & R 52 1 1) — > 1
B, IR 55 5 AE T AN Y B 3RS YA G 7E
Wi m A0 b = 2R3k, B HSCs [nl &% 2R 1MLk 40 i
ML, HOXBA kB #i T BN LS . 1k
PN S5 BHIE i HOXBA £ /) BB 200 it v 1) 22 35 e
AR A B 0558 HSCs B HIAE S, Tang 2600 1]
FAE 21 HOXB4 B & £ 5 1 B B B A 2K & HSCs 11
Y3 A BT R Y T HOXB4 (1) MSCs 7ERSME
AT SRR CD34 " 4 A3 3 3 (R T

FEAR B 3R ATT B S5 # T pAd-SDF-1-IRES-
EGFP . pAd-HOXB4-IRES-EGFP #l pAd-SDF-1-( GlyS-
er) ,-HOXB4-IRES-EGFP I 5 % {4, I 9 75 2K 1
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S EAZ A AR B R Z T L ety R
ST TR RS, A TR A R, A
IHREWFICER oS AE , 4540 b OB E | BB R4t
HMIFHE LR e 3] 8 40 i v, e 1 5, o 7 S BT
Ho TEZARH ) GFP J2 H i ME— JCF & 22 51| 75 40 it
WARE FIR LA, = %o 4 U To ek, Fak kil 2%
FRATEE, S2a0 v H L GFP ] IRES [8] B i4: 452 ff
P Z (A2 IK BN , [R] i GFP o i H A [
FIRE — AT FEFR bR, A5 AT & SDF-1,
HOXB4 FI SDF-1/HOXB4 fili & £ 1 ) s 22 i e BBt
MSCs,, i izt % /K- FIEE K- RO R, 52 30 45 2R 42
7 : SDF-1 HOXB4 FIFh& 3 (R AR a] LA % 4 MSCs
A, HFaE B #eik, MSCs Fl HSCs i 55 547 14 4
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