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Enhanced Immunomodulatory and Pro-proliferation Properties of Human Umbilical Cord
Mesenchymal Stem Cells Modified by HGF-gene and CTLA-4Ig-gene

LIU Jian-rong, YANG Yang,ZHANG Ying-cai, YANG Qin, PAN Guo-zheng, TAI Yan,CHEN Gui-hua,ZHANG Qi*
(Department of Liver Transplantation, The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou 510630, China)

Abstract: [Objective] To determine whether the human umbilical cord mesenchymal stem cells (hUCMSC) transfected with
adenovirus carrying hepatocyte growth factor (HGF) and cytotoxic T-lymphocyte-associated antigen 4 immunoglobulin (CTLA-4Ig)
genes still preserve immunosuppressive function as well as pro-proliferation activity. [ Methods] hUCMSC were isolated from Wharton’s
Jelly tissue by combined enzymatic digestion and identified by immunophenotype and differentiation capacity analysis. The hUCMSC
in experimental group were transfected by adenovirus-5 carrying HGF and CTLA4-Ig genes (Ad5-HGF/CTLA-4Ig) and the hUCMSC
in control group were transfected by adenovirus-5 containing EGFP gene (Ad5-EGFP). Expression of EGFP and cell survival rate of
hUCMSC transfected with Ad5-EGFP and Ad5-HGF/CTLA-4lg were tested by Fluorescence Activating Cell Sorter and CCK8. Then
the immunophenotye and differentiation capacity of hUCMSC (HGF/CTLA-4Ig) were further tested after adenoviruses transfection.
The expression of HGF and CTLA-4lg was assessed by ELISA and Western blot 72 h after hUCMSC adenoviral transfection. The
proliferation ability of 102 cell by the condition medium of hUCMSC (HGF/CTLA-4Ig) and the suppression to T lymphocyte
proliferation by hUCMSC (HGF/CTLA-4lg) were tested by CCK8 analysis. [ Results] The double genes modified hUCMSC preserved
the same immunophenotype and differentiation capacity as un-transfected hUCMSC. The expression of HGF and CTA-4lg genes in
hUCMSC transfected with Ad5S—HGF/CTLA-4Ig could be detected 72h after transfection. Proliferation test showed that the condition
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medium of hUCMSC (HGF/CTLA-4Ig) can significant improve the proliferation of LO2 cell. When co-cultured with hUCMSC (HGF/
CTLA-41g), the T lymphocyte proliferation was inhibited and the inhibition rate was hUCMSC (HGF/CTLA-4Ig) dosage-dependent.
[Conclusion]  hUCMSC modified by Ad5-HGF/CTLA-4lg have the same immunophenotye and differentiation capacily as those
untransfected cells. The hUCMSC transfect with HGF/CTLA-4lg genes can efficiently suppress the proliferation of T cells but promote

LO2 proliferation by HGF and CTA-4lg expression.

Key words: mesenchymal stem cells (hUCMSC); human umbilical cord; hepatocyte growth factor (HGF); cytotoxic T-

lymphocyte-associated antigen 4 immunoglobulin (CTLA4-Ig) ; immune tolerance
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1.2.2 418 fosbk & 2w fe (PBMC) #9 32 B HUfd B
H B AN I 50 mLL, Ficoll %5 B R6 B B0 840
BN E LB 40 (PBMC) , BRI I H & AR
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10°/FLET T 24 FLAR, W RE 5 40 5 5 35 50 2
PG 2 d RO B R, E AR 14 d )5 95%
CEE[AE 10 min, PBS PR JT 0.1%95 = 2144 {4 30
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450 nm &b D {8, 55 (8] 3557 248 B bk L 20 i 7
i,
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Fig.1 Immunophenotype and differentiation capacity of hUCMSC
A: The immunophenotype of hUCMSC; B: In osteogenic differentiation of hUCMSC, calcium deposition was observed by Alizarin red stain
(black arrow),x 200; C: In adipogenic differentiation of hUCMSC, lipid vacuoles (purple) in the adipocytes were stained with Oil Red O (black

arrows ) , x 200
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Fig.2 Detection of EGFP—positive cells at 72 h after hUCMSC were transfected with AdS—-EGFP at different MOIs
A, B: Morphology of hUCMSC under fluorescence microscope after transfection (MOI = 800, MOI = 1000) 72 h, x 200; C: Expression of EGFP
at 72 h after hUCMSC were transfected with Ad5-EGFP at different MOls.
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Fig.3 The survival rate of hUCMSC 72 h after

adenovirus transfection
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2.4.1 hUCMSC(HGF/CTLA-41g) % it & % i5 HGF
FG  MEEEYE 72 h 5 ELISA #:01 & 3 hUCMSC
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Fig.4 The immunophenotype and osteogenic differentiation of hUCMSC modified by HGF and CTLA-4Ig genes
A: The immunophenotype of hUCMSC (HGF/CTLA-4Ig) ; B: The osteogenic differentiation of hUCMSC (HGF/CTLA-41g) (black arrows)
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Fig.8 The suppression of lymphocyte proliferation by
hUCMSC(HGF/CTLA-41g)
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BLRINTE NG AL T 40 M 3R A S g A A
CTLA-4 5 B7 454 )5 il i 4% 1 fe s 15
FEHUSRIE R T A A G TR RDIRES, BT
T 40 E Ak, AT S 32 (17 & A CTLA-41g HAY
5 CTLA-4 AU W22 D fe , CTLA4Lg [RIFEAT LA
e g CD28 5 B7 19454, AT RH 1E T 40 i
TG AT 5 B DR RIS 5 i A3, 3R B A
P8 S S T T 52 AE . A 9T s HE A
CTLA-41g (15 % [A] 70 52+ 40 it g 1 b sl 42 ) A%
P SZ AR K BRI HE R R, S B2 AR A A7 401000 AR S
B 22 Western blot $1F 32 X & [H & 4ffi J5 hUCMSC
KSR IR CTLA-41g #, 5840 hUCMSC #H
Ht hUCMSC (HGF/CTLA —41g) % 7k £ 40 it 44 5 A5
TR AN HIVER, $28 HGF/CTLA-41g £ K &1
PE—2INaE T hUCMSC A Be il ee e, ik T
HA e 15 UIse

fR1T 75 2, ARSI UESE , X hUCMSC #1723
PR i AN 2 i) L A e SR A 22 1) o AR T RE L 4
HGF/CTLA-41g 2 FEMi 5 1) hUCMSC fE s &3k
HGF I CTLA-4Ig, i 102 40 i34 58 #4516 & fE

Syt HaR W hUCMSC Y s 3 v I
PR BIAR G A A AL, BB T A A b 00 T bk L 240 i 3
Ry FERS AR A I T 248 6 1% e i P08 3 43 43 % e 92 HE
R PR BRI S, R R 40 B PR Ak
N FHERHE TR ARSI H AT ARSMIFTY , SO
P hUCMSC AR R DA i 75 23— 25 )
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