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CTLA4 Z F21H 5 8 8) 7¢ 5120 At (=) AT 40 A
BFo U R EREANH T REM 3 -

FigEkLY E8mF U EMAY RKEEY & FY GARY
MY EAREY H LY L g EEFEH U
(IR B LB AT T A5 PR AR B 2R, bt 100850; 27 MRS AE MRk 420, KAF 130012;
M ICZE 307 BEREEAMEE, AEET 100071; 958 =220 K% P R bR g A ZE AN T, TR 400038)

THE  HHEA CTLAALg K& D 1) 3 21 M 75 /8 e K Ui 7] 78 )53 T 41 il (bone marrow mesenchymal stem cells, BMMSCs), 14
A1 RGNS T 4k, FERT I s dI ShRe . & A HGF 5541 Mo B 7 55 5790 15 5 F A1 IR 3 75 Ad-CTLA4g J& 44 K i
BMMSCs [ 404k, %S5 M40 321k AFP. Alb Fll CKI18 25 iubras, R0 BAT 77 0 JEUM SR . HEW e i &
LA NEThAE. A E BMMSCs 1L R S T 5 W £K5& CTLA4Lg, #5314 RINEKIEEA IS, HIRaM e
WS RAESE, 355 7 RN BMMSCs B A7 B 5 (0400 bk 8 4t o S B2 g /R T, LAt 4 F B 2 v T R e 2 X1 BMMISCs,
H CTLA4Ig H:F &M BMMSCs i & 7T LA IR 8K SR8 bR R AESG i 0] F SR 4119 5 Ad-CTLA4Ig X} BMMSCs #E4T

LB, — 7T AN 2 50 BMMSCs IR0 Lo AL vE RE 55— 7 11 BMMSCs I S B fM iR R A5 2t — 2D k.

KA
ZRHES  Q786, Q254

R EE 2990 2R Rs st A% P 46 i
DRI P SO P A 7 gl s NI, v
T —H— MRk, Bar, AT
— ) R A A T, AR R R S
e SN R AE A BRI T 31X — TV EAE IR IR B2
JERE. Ak, R T Al R sz 2 T
]2 IR

‘B fifi [|] 78 51 T 41 B (bone marrow mesenchymal
stem cells, BMMSCs) j& — #f A [d] - & il T 41 g
(hematopoietic stem cells, HSCs)1] L £ 7L hE
4000, 7ERF € T A AT T Ao A0 R an
IO 7\ 1 O N =17 O N 2 RS TN
JULAH M08 R ARSI IR S, R AR R
(hepatocyte growth factor, HGF)%5 41 o K FA7F4E N,
BMMSCs 1] LA 155 73 44k A Dy i (1) JH- 4 e 7,
M H, e3P, BMMSCs 17558 HA1E& & AT
2= A DI HET . BMMSCs B 25 5, AT #EAK
VADNE I S UR L L GEA SV A A LI A
e, LSRR, 2R ERAR T4 M vs g ok
Ui, F AR BMMSCs s 8t k£, (H BRI HHE AT

R T 40, CTLA4lg, MURzE, J0-k, SHuysdmi)

B, RO T EERACHT ), e DA A2 IR AR TR T 1)
2. HAL K BMMSCs 72 IR A2 8
BT, A 5 DRI 40 MO RS R v o D 75 2 5% L 38 e s
He 1 e e . LA CUIE S BMMSCs 75 AR S
BE R IEIER, (HLEPR PR ER BAT R
(1 I G e JRNAE FHIEAFAES L.

T 40 2 e HE R 1) 5 ZERN A0, B 1L () v
S AN T A1 S Ak 2 By 1 HE T O R AR 1 32 B
AR A RE M T Ok 40 M BT R 4 (cytotoxic
lymphocyte antigene 4, CTLA4) & 3 E R IAZETE 1L
T 40 MR T () S 2 4 o, P Sa 4P T 40
JiEE i) CD28 431+, 5 APC KK B7 7 454,
FLORR )38 CD28 Ay, ks ol
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M BEL T T 20 i35 4k . CTLA4Ig & i1 CTLA-4 Jifi
ShBLY IgG Fe B mi g, Arlwte, Rfih
CTLA4 AL AED 2 Thte, w5 A iR B7 4
TG BB HAEN, @K B7/CD28 P [7]
WO B TR 20 T 40 My A B L AR
Fa 44y CTLAALg JE DA IR A I 2, AR Ah sk
BMMSCs, MELE I Gz $filE 11 1) BMMSCs [
JH- AU A RE T, R e I hae, 51
FIH CTLA4ILg 1) e 9% BH W 4 T, ik — 20 3 o
BMMSCs [ s N ohfg, MHAF 221
V.

1 MR57E

1.1 ##y

L1l kL. AR 410 RISEE0 5 4. pIRES2-
CTLA4Ig JJiki BT 41 i 5 75 AR PR 2 F 0 = R 4t
IR Wi B K R 4 i kL (pAdTrack-CMV  Fi
pAdEasy-1). K J#F B BI5183 & HEK293 41 ity i
T4 5 TR A B2 9T % R A . DHS oo S22 1T )
bR AR A . LEW KR Rt-17), AR
180~200 g, W [ AL 50 418 R4 SE 50 S KA PR
AHl, DA KR(Re-19), AH 180~200 g, W H
WG IR B R PR 2 S By L.

1.1.2  EZXF]. TRIzol ik, lipofectamine 2000
i H Invitrogen /% 7] ; T4DNA 3% # . dNTP.
TagDNA 2 & . AMV ¥ # 3% 3 57 & . DNA
Marker DL2000. DNA Marker DL15000 LA Az [ i
PEW VI Sal T+ Bgl 1 A K& AW A A
Pme 1« Pac 1 /4 H Biolab /A ]; DNA [F[CIR 71 £
TR B G A & W H Promega A 7] ; L-DMEM
& RPMI 1640 #5355 . HGF. bFGF. FGF4. PAS
Pt & BEE SN Sigma AR G4 MLE
(FBS) I 1 HyClone 2x w]; Matrix ¥ [ BD 2 Al ;
ITS i H Gibeol 2 7] ; Hbi A CTLA4. fdi K
Bl CK18. LIEHUK L AFP 2 Sk LA Sl E 40
KA i 8 AT E I 2% RO A A ) & )
H SantaCruz A s H A S ME . TRITC Fxid
IRBTFESEDTRIOE — Pl B E A BEFR I 1)
RIENET R I AP SN AR 2255
2 C I H MERK 2w *H bric 1 4080 iR ms g #%
TRCH-TAR) [ vh R Bt 1 Rt 50 0T 519
A A1 DNA J7 5110 35 i Invitrogen 23 & 58

1.2 A%

1.2 HEEA MR EEEE. ] Sal 1 A1 Bgl 11 XU

I kL pIRES2-CTLA4Ig, Hi ¥k [0] W CTLA4Ig J
Bt 50 E MR WOk pAdTrack-CMV - 16°C i
WA, R YU DHS o JEA2 5, $2HE
SR, ATV . R Pme T ML 1 pg %
B B kL pAdTrack-CMV-CTLA4Ig, Y 100 ng i 12
JE T 38 PR pAdEasy-1 3t [ L4646 58 BIS183 k=2
WP AT REELL, SRR R PUER 5
B, $EBOUTRAE Pac T BV E.

122 EAMRE AR K. &M Pac 1 B
FIH G #5 F0kL pAd-CTLA4Ig, H lipofectamine 2000
B FLL VAL TR e 293 408, FH& 5%MA 4 I
H-DMEM 55 3855 9% 7~ 10 K,  HL 52495 B
I (cytopathic effect, CPE)W, WA, —70°C Al
37°C R E R 3 Wk, BOEEE. TR IS K
Y 293 4l 2~3 KT, FRRICEE B, bk
OCRRYL - WEE - AL 3 IR, SRS L
Fl TCIDS0 ¥ ¢ 95 5% % 5 (2% AdEasy Vector
System #1E J71%).

1.2.3 BMMSCs #7355, 2iifb. §48. B 6~8 &
HeVE LEW KB, 20 B & &, H L-DMEM
MRS, LR EE 1,083 (1K BRLUR B 40 B o 3 v A
BERE B0, R ML, 4% 2105 ml $EFP,
WREETE 48 h G, VIS RE 2~3 R#M. Frdt
MUFEIE 90%mh A, FREEARGHE AL, $% 1x10Yml %
A FRITIE LAY 1Y, P 42 ) g 1 2
WAL I ), 2l 4k BMMSCs. H 3t =X 40 1 A kS
BMMSCs 43 F.

1.2.4 B4R RSN G BMMSCs. U5 3 AR
BMMSCs #% 2 x107 Ji#E R 24 h J5, #&i& 24
(MOI {H) 4 100 [ &5 i B gL 4l i, 1B 459 14
K, 26 WU N W82 4t (4 9% O B 1 (green
fluorescent protain, GFP)[1) & A 1% .

1.2.5 #FEP] CTLA4Ig BMMSCs i) T4 i i 543
k. U B Ad-CTLA4Ig J& 4% 24 h J5 46 3
8K B BMMSCs, L 2x10* AN 382 Flt N 99 56 4l A7
Matrix [f] 24 L, LA DMEM F¥i359%, 24h )5
WHAFE SR IR, BIREFREN S 5%MH4Mm
. IxITS(#% 1.0 g/L i 2, 0.67 mg/L VAN IR
By, BEERE A 055 gL, 11.0 g/L 74 i B 4h).
0.61 g/L JE e Bkfi%. 0.1 wmol/L HiZEKHA. 2 gL 4
I3 1A FI(BSA). 2 /L F-FURH. 1 g/L % 45 5
0.1 g/L L5, 0.03 g/L &R 0.73 g/L &%k
i o 1% T A M BE . B . B SR T R N
L-DMEM, ffHFET A 20 wg/L [ HGF. 20 wg/L
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) FGF-4 1 20 pg/L ¥ bFGF. 3 K #1535 7%
Fe—k. XFHZH A 5% 6 2 L35 ) L-DMEM 1%
TG

1.2.6 RT-PCR Fxill L PR k. 43 B H 4 s 55
&G 3 K BMMSCs i3 7 KN 14 KRR
4% 3x10° A4, M TRIzol k5 3 2 MR H) &
UE D 20 S B A0 s RNA,  FF DAk W AR I 3

S H P mRNA 4 cDNA. 23518 I & e R ik
S 1), LA cDNA ABEREAT PCR 4754, 471
PPN 1.2% B IR W B I FUk s S N A e R 4 i
TERE T MR 31 0] CTLA4Ig. AFP. (5
M CK-18 AR AT ML, JFH Alpha Imager3300
BRAR 4l Rk AT 34T

Table 1 Primers of genes for RT-PCR

Gene Primer T,/C Fragment /bp
CTLAA4lg S: 5" TCA AGATCTATGGGGGTACTGCTCACACA 3’ 53 1170
A: 5" ACTCTCGAGCTATTTACCAGGAGAGCGGGA 3’
Alb S: 5" CTGGGAGTGTGCAGATATCAGAGT 3’ 50 142
A: 5" GAGAAGGTCACCAAGTGCTGTAGT 3’
AFP S: 5" GTCCTTTCTTCCTCCTGGAGAT 3’ 48 146
A: 5" CTGTCACTGCTGATTTCTCTGG 3’
CK-18 S: 5" GCCCTGGACTCCAGCAACT 3’ 50 70
A: 5" ACTTTGCCATCCACGACCTT 3’
B-Actin S: 5" AGAAAATCTGGCACCACACC 3’ 53 553

A: 5" AGGAAGGAAGGCTGGAAGAG 3’

1.2.7  HEARGRIEENATI. o RS T IR A
BMMSCs K& 'S 7 KA 14 K5 H KT 41 o 4%
1074, FH RIPA 4l Mo 24 i 241t J S UM 2% B 1T
AT A & B SDS- BN M BE I BE R vk
(SDS-PAGE), 5 -2 BN 0 5 vt 1 i i
% PVDF I b, 5%iNEW 3 2 h, 25K
Pt CTLA4 —HUMBAR A AP B brad I B fe — it
W E 5, M ECL AL ROt M & T = 1 W
%, H p-actin fEANZ, Hll# 5] BMMSCs 75
KFH G MG S CTLA4g (F£IE, I
Alpha Imager3300 A1) 25 AT 73 .

1.2.8 RS s AAR . R &5 2 1)
AL BMMSCs &S 7 R M 14 R LR 41
ML, 4% 10* 400 / FLEFD T 96 LA, H 4% 2 %
FH S [ 52, 0.3% TritonX-100 A% i & I 1§75 & 141,
M ARPUK R CTLA4. i kil CK18. th=Edi
KEAFP BLA L AEHTKEL Alb —$H0F1 TRITC #rid
THUMEE, O6WEL N WS40 il N CTLAA4Ig.
AFP. Alb il CK-18 [k 5.

1.2.9 5] W A Wk B 40 M 2 Y (mixed lyphocyte
response, MLR). I ARZ 1% S 114 3 K] BMMSCs
KiFT 7 REEFEN T 40, Z22534% 3 C(25 mg/L)
AEE, HE 10% 06 245 13 L-DMEM % 77 i 5 &
I3 1x10% fL 1x10Y FL 1x10% FLI%E JE Fe ol
96 LM, WA, LLRIRESE B AR B LN
BMMSCs 1E R . JCRHIHC LEW KR & DA K

BB 7> B A . FH 2254 %5 % C 37°C 4B DA
ICRUBAE B, TS 10% 06 4 135 () RPMI 1640
W A1 I B Ry 1x107/ml, I AE MLR ) 3] i 4n
M. K LEW K RRUIRAH M4 R s R 4 B, 1 4840
WREN 1x107/ml. W 2 B3k 96 FLARCH B5 97,
FU I N e N4 i A o 4N i R A5 100 pl, E
37°C, 5%CO, 537 56 h, I H kric ) i 4 o i g
WEAZ R, 37 kBq/ L, bR 16 h, FHA0M K&
WA T8 4R by IINTNRRIB, PR AR5
ORI cpm E, FFREAT ELES0HT .

1.2.10 B PAS Jeft. HUE S 14 KI5 R
BMMSCs, HI#/RE M - SEER 2, MK,
N L B R = R 5 min, B UER R, M
Schiff’s i 4L {4 15 min, AR ZEWE R 90 s,
Tet BT TS AR

1211 SEF 28 (ICG) I H DU HEMwA 52 56 . Bk =
14 K [ % 3£ ] BMMSCs, Ml A 1 g/L [#) ICG,
37CHEHE 15~30 min, ‘2 AlEE IO %2 40 i 2 (4 AR
1, #elnlE S%IH G ) L-DMEM K5 5:23E, 4k
SRR 4~6h, WAEE TSN (B AR L.

1212 sh¥sese. CAMEME LEW KR =24k, i
PE DA K ERCOb itk R o R ¥ Kamada 757409,
LK BURAT A R HE R S50 B PR L 53
34l A RXTEAL(h=T7), B 4Lk s ikl
BIT A (n=5)WMAHT 1 RIFUHZE T CsA(3 mg/kg-d)
WLAITE S, L2 14 K. C A K25 4 (n=9),
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ARG, F 27G 5103 S 2e 2 1] ik 2%
1847 E Ad-CTLA4Ig /& Yx 24 h (55 3 AAHEE LEW
K BMMSCs A= # #5 7K F & 0.5 mI(#5 40 i 2x
10°N), SNSRI EEK. REH 10
KA CHURR 1 K, BUHFALMKEY A, W
% GFP Rk, IS ALK RAAA RO

1213 GEit2E ot A EaR S DA E b 2
(x£s)Fn. N spss11.0 vt AW HEAT G112
ST

2 & R

EERBERNBKREERBE

M Sal T #1 Bgl T X Y] pAdTrack-CMV-
CTLA4lg, 3K73 7 1 170 bp ] CTLA4Ig }i Bt Al
9.2 kb K BB 1a).  EEZH 50 TR 995 751 28
JFORE(33 Kb)ZEAN e N A2 T FIJREE AL, BRI Pl
NI, W Pac T WY)W LAF=42 3.0 kb B 4.5 kb K
INASTE] PR/ 7 BE B 38.6 kb [ K BL( 1b).

2 R 7 AR AE 293 4H I P A R E e 4
CPE, %¢J6EME: Frl Wl GFP S HRIE(K 1c). &
I3 Ry, TCIDs, v M 2 905 28 ¥ % 4 6.21 %
107 PFU/ml.

2.2 BMMSCs £%F

I3 B PR B BE S ML A G 5% 48 b, B IR

W, I /DEIGEEA N, EMEIE. RRIE.

2.1

@wpr 1 > 3 wx®dMI 12345 6M

Fig. 1 Construction of recombinant adenovirus vector
containing CTLA4Ig gene

(a) Identification of pAdTrack-CMV-CTLA4Ig by digestion with Sal [
and Bgl Il . MI: DL 15000 marker; M2: DL 2000 marker; / ~ 3: The
digested fragments. (b) Identification of pAd-CTLA4Ig by digestion with
Pac 1 . MI: DL 15000 marker; / ~6: The digested fragments. (c)
Package of Ad-CTLA4lg and GFP expression in 293 cells. (1, 2:
Complete CPE; 3, 4: Part CPE). Scale bar: 50 pm.

Bl 5~7 KjE, I WHREFREN, £RE, 16 X
248 i [V AH R B A BRI, N FH X 4 A
A 3 48 BMMSCs % 1fi 4> 1, K 3L CD29.
CD90 2 [HYE, CD44 B 55F11E, 1fy CD34 5 911,
IX B BMMSCs 2 i i o DX 1) T 3 ofit 40 i ity —
FEAL TR IR B AR 40 (1 2).

(a) Isotype control (b) 70 (c) 9%
80
w w0 1%}
= = i
3 li 5 g Iim
O Ml S Ml 3
| 0
| TR TR T 010(' 0 100 100 10 10 10" 10° 10° 10*
Mouse IgG1 PE CD29 PE CD34 PE
I 1
(d) 90 sotype contro (e) ® 150
30
M © 10 MI “ MI
05 1 2 3 4 0 0
10 10" 10 10° 10 10 10" 10* 10° 10 10 10" 10> 10° 10*
Mouse IgG1 FITC CD90 FITC CD44 FITC

Fig. 2 Phenotype of rat BMMSCs from 3rd passage
Cells were incubated with the respective FITC- or PE-labeled antibodies and analysed by flow- cytometry. PE-mouse IgG1(a) and FITC-mouse IgG1(d)
were used as control; expression of CD29(b), CD34(c), CD90(e) and CD44(f) was detected.

2.3 EHRHS Ad-CTLA4Ig RSN BMMSCs
% MOI=100 {195 5 5 /& G2 2 3 /£ BMMSCs,
PGB P BRI, &Y 24 h B GFP %

15, FES 3 ORI KKk, REACET AR 99%
PLE, CUSZETITFGAIRSS, 725 14 R ARIE
(K 3).
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Fig. 3 The expression of GFP in transfected BMMSCs
at1d,3d,7dand 14 d
Scale bar: 50 pm.

2.4 % EFE BMMSCs [EFRIFES 2L

I BMMSCs H 411155 3 55 7 L 15 97 48h
Ja. MBS ZE, M. RWE. BESE. 5
5~7 K, AR AERKHE AT ARNE, WAL
AR, 2B RIS, 2 )5, ke
A A IERIRRI Z M B . BTERR R,
AL, A KA R (K] 4).

(2)

Fig. 4 The morphological change of transfected
BMMSCs after cultured in differentiation medium
(a)Transfected BMMSCs cultured in normal DMEM medium. (b)
Transfected BMMSCs change from fibroblast-like shape into hepatocyte-
like shape after 14 d cultured in differentiation medium(red arrows). Scale

bar: 50 pm.

(c) €3

H RT-PCR £ Il H: ) BMMSCs 7615 % 7
KA 14 KIS JH-40 B AH OCHE Xl mRNA KPR IA.
GERRIL, RS T RINEA JELA AT 4 Mo bR & AFP
FRRE, BT 14 R HI T 3T 40 i br &
Alb FT CKI18 LRI FRIL, % BEAL AR 5 5 (1) % HE A
T A e DR [R) 78 J5 1 40 M 38 A X 2 L AT 1) 3R 0
(K 5).

(2)

(b)

Fig. 5 Analysis of RT-PCR for hepatocyte-specific genes
expression in transfected BMMSCs after cultured
in differentiation medium
M: DL 2000 marker; 1: AFP; 2: Alb; 3: CK18; 4: B-Actin. (a) Culture in
differentiation medium for 14 d. (b) Culture in differentiation medium
for 7 d. (¢) Culture in normal DMEM medium.

G GRTI R I, Al BMMSCs L4t
MO A5 SRE IR IR IR 7 R, Wi R AT AFP
Kik, HTF 14 KI5 91 M I 4 3R 15 Alb Al
CK18, 1] A< 15 5 1) e 35k DA I A it IR 1) 70 o 1 4
Jfi AFP. Alb F1 CK18 ik (& 6).

Fig. 6 Expression of hepatocyte-specific proteins in transfected BMMSCs after cultured in differentiation

medium, detected by fluorescent immunocytochemistry
(a) AFP expression at 7d. (b) Alb, (c) CK18 expression at 14 d. Scale bar: 50 um.
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JHF- 440 5L AT i A7 B B R D RE . XS5 3 14K 1)
BEILDR [R) 78 T 40 MO 2EAT PAS B IR UL (0, 2t
T N RIS Al Mo e B, o] L PAS FHYED)
BRI, Ef TR, PR SEZ R
R, B D B IR 2 (1] Ta).

ICG IFIBEIURHEIA S50 2 VA I 40 i figs 4% )
(P28 SIS, 38R P SRS WU JH A B 1) % ) HE v i
7. S 14 K\ LK BMMSCs il 1 g/L )
ICG ¥ 15~30 min, WHlsE Faf WAL g
J G R S (L (] Tb), e Bl 5E 4 R 97 S gk SR 5
4~6h, B WA EAIREAE Te).

(z

(2)

Fig. 7 Hepatocyte-specific function in transfected
BMMSCs after 14 d of culture in differentiation medium
(a) Glycogen was detected by PAS staining in cells (red arrows show the

positive cells, 50). (b) ICG uptake ( red arrow shows the positive cell,
yellow arrow shows negative cell). (¢c) ICG excretion (black arrows).

Scale bar: 50 pm.

2.5 %% EE BMMSCs iFS8I/F CTLA4Ig HIFRIA
W ] RT-PCR £ £ il 4% 55 5l BMMSCs 71K 15
S FER 7T RAES 14 K CTLA4Ig /il & 3L A

(2) (€13

(WIGFP

mRNA 7K PR, DL 8RB 4L BMMSCs fE
ORI g BUESE, B 5L BMMSCs & W) 40 A
FHSE G CTLAALg @& BE R (& ak, 1y HLBE
FHiEFI RN, Rk = s g H(E 8a),
X5 MR B AR IR I IR A — 2K

1 92 EZE VA AS D A BE ) BMMISCs 7 A
FESE. FS 7 KAES 14 KIN CTLA4Ig fil& 2 1
(R/IFE 50~ 60 ku Z M) R IE. 767 BB GL 11
b B CTLAAIg I3RIL, TAETES 14 RIM4H
Hur Rk I AR T ARG S RES 7 R, £
FHRMES 7 R Rk =50 &R 14 K
[ 3.06 f541 2.52 5 8b).

(a) M 1 2 3 4

CTLAA4Ig
B-Actin

(b) 1 2 3 4

e — CTLA4Ig

mar | Creren———  wr— cresenmemsew  (3-Actin

Fig. 8 Gene and protein expression of CTLA4Ig
in transfected BMMSCs
(a) Analysis of RT-PCR. M: DL 2000 marker; /: Culture in normal
DMEM medium; 2, 3: Culture in differentiation medium for 7 d and
14 d; 4: Ad-GFP transfected BMMSCs. (b) Analysis of Western blot. 7,
2: Culture in differentiation medium for 14 d and 7 d; 3: Culture in
normal DMEM medium; 4: Ad-GFP transfected BMMSCs.

T ORI FIFE A, %% 5k K] BMMSCs 11
RIFESIFES 14 R CTLA4Ig (£ (K 9).

Merge

Fig. 9 Expression of CTLA4Ig in transfected BMMSCs detected by fluorescent immunocytochemistry
(a) Transfected BMMSCs cultured in normal DMEM medium. (b) Transfected BMMSCs cultured in differentiation medium for 14 d. Scale bar: 50 pm.
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2.6 %EE BMMSCs iF SRR REMNFITNIGEEE

DUHETE LEW K BUB4H IR s 240 1, DL DA
KSR A0 R A b SRS At L, 7 MLR AR &R, &5
BRI, AT ST T R EEK BMMSCs )
HLATHI AR L o RS GE R, B A0 P 5 1 4
HE P AR i, LA FH 3 B ol i T AR e
[A ¥ BMMSCs( P < 0.05), 15355 K4 FH S
% 5L BMMSCs 9% # AR 3% A7 W 2 1 22
(P>0.05)(K 10).
27 EHRFSEBEFRRIE

B 4R A AR G AP ks vl 1, 98k
WA N WAV X R E 2N GFPIfIER
ik, UE WA I AL 3L BMMSCs B B9 78 T HIE 3 5
A AN LR TA (K 11a).
2.8 KERAFBEARFHFERIE

BB R, A7 R, P
(13.71£2.21)K, B4l 5 H, “FHI17i%(98.88+29.43)
K, C4l8 H, FHFIE(104.20+25.63) K, C4lL
AL ZE A REEP<0.05), C45 B 4Lt
R BEEERMP>0.05)(E 11b).

(2)

1000

10 000
Groups

Control 100 000

Fig. 10 MLR in the presence of either BMMSCs
or transfected BMMSCs
Transfected BMMSCs cultured either in normal DMEM medium or in
diferentiation medium had a significantly stronger inhibitory capacity for
immune response than BMMSCs in the model of MLR. *cpm of
transfected BMMSCs in normal medium was statistically lower than that
of BMMSCs at the same number (P < 0.05). **cpm of transfected
BMMSCs in differentiation medium for 7 d was statistically lower than
that of BMMSCs at the same number(P < 0.05). B: Control; [J: MSC;
O: CTLA4Ig-MSCs in DMED medium; ll: CTLA4Ig-MSCs in

differentiation medium.

® 40l

120} I {

100 -

< 80t
60
401

20
0
A B C
Groups

Fig. 11 Survival of recipients with CTLA4Ig gene transfected BMMSCs infusion after rat liver transplantation

(a) Expression of GFP from recombinant adenovirus transfected BMMSCs in the transplanted liver at 3 d after opration(scale bar: 50 wm). (b) Survival

of recipients after rat liver transplantation. *The Survival time of C group was statistically higher than that of A group (P < 0.01). AThere was no

statistical difference between C group and B group (P > 0.05).

A

3 it 1t

WTAER, A BRIRGES (1) 20 BAE T G A0 A1
M2 2 T2 R0 BT A0 AAAE T FL3h )
MEZRHRN, HRAERES TR, BRZE
SRV RE. HETWCh, BB T
PR AR, CHE 2R AT 0 AR 23490 0 73 AL
WEHEI A0 M4k, Horp DL HSCs FH1H) 78 5141 i
(mesenchymal stem cells, MSCs) 4 3.

BMMSCs, AN[A] - HSCs, 4 &k 55 77 0 B 2E
K, BIE, J&r iz g fu A 40 fie. BMMSCs
ANAT 434 2R A1V J2 P A 8 0 R0 AR 28 12 o 4 A LA
S rR VR TR R 4B R i 7 4 -, G AT B4k
AWIEZ L. KEARSMITFCIESE, fERE 2 4l
Jfi Xl 7+ (HGF, bFGFE, FGF4) 41 & It 4 11 F 85 9%,
BMMSCs 1 LL3E [ 734 4 Dy e 140 fa e 7. i
HBhWy s gt — ks, B BMMSCs L4k
S JE I A L R /N RS A 4 9 B9 BT A A6
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-4, R e, X8 BMMSCs #
RV ITE R A 3 PRI R N B 7 6. (H
MSCs 7EE#E & EAR D, AN A7 O A
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LR 7L WK, MSCs fEARSN A
e N Vi R T LN 1 R i OB T N S A Y
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T ARAEHAI MSCs, 1M HLAE AN FH S8 J 1 551
f5 LT, 5 JE R BMMSCs % T LA F RS AR
Ja RBRAEIAAEE, XU AN CTLA4Lg 7E4Mi]
G g [ N I R OREE T A S IAE R, Hat — 2
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The Function Identification of Hepatocyte Diffirentiated From CTLA4-Gene
Modified Bone Marrow Mesenchymal Stem Cells”

LUO Hai-Ying"?, WANG Yun-Fang"™, ZHAI Shu-Sen®, ZHANG Yu-Jun¥, NAN Xue", BAI Ci-Xian",
SHI Shuang-Shuang”, YU Cheng-Ze®, YUE Wen", KONG Wei?, PEI Xue-Tao"™
("Stem Cell and Regenerative Medicine Laboratory, Beijing Institute of Transfusion Medicine, Beijing 100850
2>College of Life Science, Jilin University, Changchun 130012;
“Department of Surgery, 307 Hospital of PLA, Beijing 100071;
Ynstitute of Hepatobiliary Surgery, Southwest Hospital, Third Military Medical University, Chongqing 400038)

Abstract Besides differentiating into multiple mesenchymal tissues, bone marrow mesenchymal stem cells
(BMMSCs) can also develop into hepatocyte-like cells in vitro and in vivo. CTLA4Ig-gene modified BMMSCs
have a strong immunosuppressive function cultured in both normal and hepatic differentiation medium and this
gene modification improves the biological function of BMMSCs. Recombinant adenovirus containing CTLA4Ig
gene was constructed, and transferred into rat BMMSCS in wvitro. The transfected BMMSCs, cultured in hepatic
differentiation medium containing HGF for 14 days, could express hepatocyte-specific markers including AFP, Alb
and CK18, and these differentiated cells from BMMSCs also had the capabilities of glycogen deposition and ICG
uptake and excretion, which are hepatocyte-specific functions. Expression of CTLA4Ig in the transfected
BMMSCs cultured in the normal growth medium or the differentiation medium was confirmed by RT-PCR,
Western blot and fluorescent immunocytochemistry, and the expression at 14 d was weaker than that at 7 d. In the
model of MLR, the transfected BMMSCs could suppress immune response, and the suppression was statistically
stronger than that of BMMSCs at the same number. Even if cultured in hepatic differentiation medium, the
transfected BMMSCs also had the same immunosuppression function. In rat liver transplantation model, the
CTLAA4Ig-gene modified BMMSCs infused into liver graft after operation could prolong the survival time of the
recipients. Adenovirus-mediated CTLA4Ig gene transfer into BMMSCs can not change the potential of BMMSCs
to differentiate into hepatocytes, and on the other hand, this gene transfer can improve the immunosuppressive
function of BMMSCs, which can broaden the applying space of BMMSC:s in the clinical therapy for liver diseases.

Key words bone marrow mesenchymal stem cells, CTLA4Ig, adenovirus, differentiation, immunosuppression
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