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Abstract

AIM: To explore whether mesenchymal stem
cells (MSCs) overexpressing CXCR4 show in-
creased colonization ability and confer better
liver regeneration in mice.

METHODS: MSCs were modified with CXCR4
gene (CXCR4-MSCs) or not (Null-MSCs) through
lentiviral transduction. The characteristics of
CXCR4-MSCs and Null-MSCs were determined
by RT-PCR and flow cytometry. CXCR4-MSCs
and Null-MSCs were infused intravenously 24
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h after administration of CCl, in nude mice. The
concentration of SDF-1a in the damaged liver
was detected by ELISA. Transwell migration as-
says were carried out to evaluate the migration
ability of MSCs toward SDF-1a. The distribution
of the stem cells, their survival rates, liver func-
tion, histopathology and hepatocyte regenera-
tion were analyzed.

RESULTS: Transfected MSCs overexpressed
CXCR4 at both gene and protein levels. In vitro,
CXCR4-MSCs showed better migration capabil-
ity toward SDF-1a. In vivo imaging showed that
CXCR4-MSCs migrated to the liver in greater
numbers than Null-MSCs 5 d after intravenous
infusion in mice with acute liver failure (ALF).
Higher colonization led to a longer lifetime and
better liver function. Immunohistochemistry
analysis of Ki-67 showed increased cell prolif-
eration in the damaged liver of CXCR4-MSC-
treated animals.

CONCLUSION: Genetically modified MSCs ex-
pressing CXCR4 show greater colonization abil-
ity and confer better functional recovery of the
damaged liver.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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S FFF 993 10 S 56 B R AT 7). 4EL [ BsF ] Py 4 1)
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JiHE18-22 g, H R 5K A% B 2 B B e sk e e
LR PO R AL L-DMEMES R . B
Ay AR AW H GibeoA H]; RT-PCRIR
& (Fd 5iBiouniquerA H)); APCHRiCHI B ITA
CD184(Z¢[EBD Pharmingen’ al); WA ALER,
SDF-1o(Z [ESigma’t A]); ELIS AR5 (35 [
R&DZ 7)); Ki-6 7914k (Abcam /A #]); Transwell />
‘% (4 [F Millipore A 7)); DiR%¢ % %ekH(IL H{Fanbo
Biochemicals 2 #)).

1.2 7%

1.2.1 RSP B AR 51 B CCLA% AR
PO o 43 1RO il 0 a4 R 23 50K 20%C C LA
G CCLAIME M M A8 L /gl & i v
PSR B ST 3% (acute liver failure, ALF)
etk

1.2.2 RT-PCR#M CXCR4 & ik : $#HICXCR-MSC
FINull-MSCHRNA, 7RI Fi#Esgk, i fBU-
SuperScript RT kitil 7l @b T # 55, BAARWT:
HEPEHIIAL0 uL DEPC/K, 1 pL31#), 1 uL
FEFRNA, 1 uL ANTP, 5% B0 565 CKIEES
min, .ZJ0 CUK/KH 2 /D1 min. KB G 0K
L #E1E: N4 pL 5X First-Strand Buffer, 1 uL 0.1
MDTT, 1 uL RNase Inhibitor, 1 pL SSITISi %% 5% g,
JET 0V A 50 “CUKI60 miniE 4TSt 70 C
KIS min K sy, SLHIEATPCR. PCR
SN 4494 °C 1 min, 58 °C 50's, 72 °C 90 s, i
FT40MIGER, SRJ572 °C 10 min5g/&. 51917414
CXCR4 L5 14: 5'-ggtggtctatgttggegtet-3', " iif
54): 5'-tcgatgetgateccaatgta-3'; B-actin L3751 4:
5'-ggcatggggtcagaaggatt-3', NiF5|4): 5'-gaggegta-
cagggatagcac-3'. PCR™ it AT B IR B ¢ e rEL Uk .
1.2.3 AX @AM CXCRAK X KZ1X10°
A2 N 1500 r/minB 05 min,
A1 mL PBSEE /G IIA20 uL APCHRic Pt A
CD184Ft4k, % ik 5520 min, 1500 r/min&y
»5 min, 1 mL PBSPE33#. 500 uL PBSH &, i
2 ARSI

1.2.4 ELISA#& M AT 3% 35 FF JESDF- 107K -F: HX100
mgPKZE AT LA 2, A1 mL PBS, H3%
TR 2% 1 SO 2R 50 3, S99 S0 H112000
r/minfZ05 min, B LGB HELISAIR
FIEEHEAT R, SRAFIT L0 T4 2 5] 2K SDF-1a
W

1.2.5 4 £ R NS um TSR ik IR g b
(Millipore)i#f T IL# SE 4, #CXCR-MSCHINull-
MSCLA2 X 104 fid/m L {1 % B 55 7746 L2/
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0.5%M1) 45 4 441510 min, 75 B iEE T M EGT#
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AL AT DIR Y EH2 mL, 50 pmol/L)JIA
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BPIIEAR G FR G SRS R Al WA P [ 23
1.2.7 AT a Al fo A A5 B Y08 BT B AR
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H(n = 25)FINull-MSC4L(n = 25). K45 524 h
Jii, PBSX) B2 2 ik S PBS 100 uL, CXCR4-
MSCZH i kiE ST CXCRA-MSCREIR 100 nl(Z)
1X10°%), Null-MSCZH 2 i ki S Null-MS CE
100 pL(ZI1 X 10%). SR BENLIHE 10 AR R AT
EAEMII IR, R FREAIS R )G 1-5 dRl
1-3 woe S RS I T D BE . 40 20 B 2 o A
G 34 LR A A7 0.
1.2.8 FF2m B 3g 58 b sLabeiml: LE ARG 552 5 B
LAY IEATKI6T s A AU 2 g6, B
BUEFR6N B AET, THE T4 s i % A, o
RS LT3 MH, W55 44 20 U 400 ) 14 L 15 0.
GritE A S0 45 R Hmean+ SDERIR. K
FISPSS19.04¢ vl 27 B A EAT $ s Ab B2, 21 [A] Bk
BN AT AR AT, A2 A7 3173 K FHK aplan-
Meier £k, P<0.05% 2 6 Guit 4 L.
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A T4 M T, & SDF-10007 2045 4 6 B (K 1B).
2.2 CXCR47%4L T MSCHISDF-1a# 4 CCl,
PA8 uL/ghty e v, e Em m a3, 5.
TRFNH2 3 A AR 251 2 () SDF-1a
AP g5 F R A PR E F EE, 45 78 uL/gil
CCLJ5, SDF-1o/K VB T, I HAE3 wk N &
Fr— MR AT (KI2A). BE S T8 505
BIRCXCRABAL IMS CIHISDF-1affiT# %1
B 52 TEMTIMS C(K2B), 43 7 CXCR4-

Wi £#BE

K EWH R A,
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T e
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fo b HPRER
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AR, EFE
T ERIFR
B AR T S B
BR. AT ERE
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FIDIR % & % 4
(&% 4 700-800%%
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R AR B,
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HEREGE TR
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SR L TAHSE, KM N ull-M S CTEHFIE A1
JULFIE 534 5 AL, XoF JET O G HES 1) (P& 3).

2.4 Frohfe, AR fek ik AR
SHEG 50 BT os IE 8 I F B A 3 5, HAT 58
WK ITF /N G5 K (14 A), T 2P I 52 38 U 5
B KR IRGE, I e, e, /g5
T 3B IR (K4B). CXCR4-MSCHINull-MSCH#
M9 T AN AR ZEIX 35, 1TICXCR4-MSC4L
IRBE X Sk AR ZE LENulI-M SC4L /> (K 4A-C.
4A-D). Hx R, CXCR4-MSCZ AINull-
M 'S CAH 5% Z il K~V 3946 P B AIS, ALT 43 50l B AIK
T76.09%K160.88%, AST4) il F#A% T 52.00% F1
31.11%, CXCR4-MSCHI W B FCE L, W&
it 2 22 5 (P<0.05) (1 4C-F). 1 £ 47 F Jyifi,
CXCR4-MSCAIHINull-MSCZH4 wkitfE17F %)
ol A 80%HMI50%, P AT w3 7 7 (KI4G). Hi LA
b E T U H C X CRA-MS CHH LN ull-MSC
TR R EH.

2.5 CXCR4-MSCHE# T AT 2 o385 J T VP4 T
20 J60 A% XS A0 6 1 AR YO0 ) S T, AR TR
FIKi67 e B 2H 234k 27 S8 . Ka67 BT 1t 21k 4 i %
FRRw A, A/NRDIR, B A g, RS
2 wk, B2/ B E BT 0) 453 o
PBS4l. CXCR4-MSCZFINull-MSCHLATH 4L

WCJD | www.wjgnet.com

LA P B 14.6£3.5. 66.2+14.551
4142, Ja WA geit2% 2% 72(P<0.05)(K5).

3 e
JHF 3% 63 3 S0P JHT 4 M 40340 2 T — R 40 7D 4 i
R 7 AU AR IR 7 (1 4 6, T IX 2 IR 2 15 T Bt
Ja 016 5. SDF-1oue 2 E 5 B2 1) —Fi
S i DR, E T4 B P S5 A AN A S TR T A
O L A S B0 ARG W 81 JH 30 9 JHF I 40 2150 Sk
SDF-1affik )& W] 7", CXCR41ENSDF-1a
524k, HSDF-10dk i T2 5 TMSCEHERE
T2, AHJEMSCHEARS MG IR RIS R rh 25388 I
JKCXCRAMZFRIL, T84 MK I CXCRAK ik
>, N5 SDF-1affE# 8 g™, ik, B
IR 12975 5 5% YL 1A VA AEM S Cidd %X CXCR4,
5 AR A B i R AS I T 4 P R TR
CXCRAMFRILTEDL, 45 IR 4117 83.9%(1)
MSCHIECXCRS, I EKIAFICXCRAGHAL TMSC
XFSDF-1a L e 11, [R5 A4 7R 5 S 56
WAESE: BIMCXCR4IER G, Bk T L2 4MMSC
ESAES B LP e . R, IE AT AR,
BARCX CR4JEN JG A2 3E T M S CHE 2 4t JH 1)
SERH.

H 7T 40 A Al SE 50 CAEtE FE N Tz
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TFRE, BT ROFANRES N ol s, —BUEAE
BEAT 1) T 41 IR 7 i R S8 {8 73 38k 1] i Bk
ST 40 i AT AR L 5% REMS 8 T 4G 211,
1M 53— BRI il s SR FH JH Bl Bk g A2 55 1 40 i,
B I — L9142 5 $1120%-30%"" 7. (H RIS G,
K53 (R Al AT AR 43 A A AR E 2%, 100 H i g
g PR v B R T A0 A B ML T R A
FER I SCZEMRME S BdA, IPCLIC ™, Kk
S B RIPLG A %, Wb R AT A4
A BEMRE . oYk . TERE & TR L
SO0 R, AR TR AR P i VAR T 40 M AR 3L
TORGBE, B, X RAPRHE HIAE SCAEA L
IR T — e R b, BRI AE D) Reth. X
— PR T SRR N L S e A U
L BB 1122, JATT I PR 18 5 2 1 b A,
19 55 RE W8 R H 1 2k PR 5 3104 3 0 s (A
P, A A A A 1 5 S AR Re A A e Rk
H 15 DRl i B () 2 . () I P s B HL A IR A
JU P I i = B AR A R, R 3 S AR R kT
BRI AR, SLB0E 92 BAT TR 1293 R A 1)
MSCHE KIECXCR4, Jf HCXCR4-MSCHA
JHIE U1 S

B H AT A b, 402 24 v 1) B AR
HUHIMTSAT 4 i P42, ZEMS CRE A A T T 3 38 7
THI $5z 5L A A 1 4t i e ek 2 23 A A FH ok B AR AR
95 VR BE 40 2027 E X b v e i 32 3 T
FU5E, A7 WF 90 I8 78 2 A 4 9 e D 2
A BR (A7 5 B AT 4 2. 55008 (R A 5 58
CHFM S C 3 ZE i 55 43 Wb/ B 43 WA YRR 55
B2301 MSCHEMRAME A W AT E T . AR
T3 DA R 40 A0k o, R0 I A8 P R AR B
“F(vascular endothelial growth factor). AT40Ji
KX F(hepatocyte growth factor). 5 2k
£ K A F(insulin-like growth factor-1). Py %/
KA F(epidermal growth factor). NO. 54l
Ju A KM . SDF-lo. ELWEAN M 45 1 1a
UL LT 40 i 4 i % (erythropoietin)®Y. iX 46k
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