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9w R H A A T PDX-1 718 i ]
T A Rk
BHe K 9 TEY WEE B W OB X ETHC

(EEREZMZEEMIIGN. TAMRLIEMEE, LR 100850)

WE AR P EEEEHAEATARTHREBREY ZIRHAE, MET & rox-1 EFENESR
Bm e, B5Y) PDX-1 B 3 3 AR FUM pAdTrack-CMV. I B 5 7175 58 48 i Hr pAdTrack-CMV-PDX-1 5
BB A pAdEasy-1 fE KA BISI83 FREEL. FIABRENFEARMEREHEL 23 HE, 8%
hEBERRRE. oF. B FREFHARNTHR AZEAREAERERARRTHAR. A% LERS. RT-
PCR. B R REE T ERN PDX-1. MEREFAEEARNFE, AR RE BRI EE R A E SR
BEBMN. £REN. BAWFE. PCR. BUZSEE rox-l EFCEMEATERERT, H5RSTERRE
Hl, EHARRERAES6 310 PFU/ml. BEEAEHETRZIETEARMETSABREREHEATRATAM,
£ RT-PCR, HERICEABUTHEE pAd-PDX-L 55537 RNARTE PDX-L RESEERNFL. REHER
T R AN i R B R B (15,21 +3.500 mIU/L.
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SRR PDX-1, BAEIE, FRETHER
ZhiaEs Q81

EREA SE A T4 FL (mesenchymal stem cells,
MSCs) EAHRRA) B EHEE D A E nHMLER,
REES. WeSARMERGRIETEMN T
W, RS T A AR FEAN .

X MSCs BEATIE S RO EEA, {2z a1e ki
TUEE R, BT 1 R R
BE, FEM T =% R MEEB-1 pancreatic
duodenal homeobox-1, PDX-1)} &1 MSCs, B 0] g8
FIGEE RS ENAH. PoX-1 BRTERIEE K
KEIHEPE TREENAG. EMITLIRE
RS R FE, T LUIRBRERERIEZ T (glucose
transporter 2, GLUT2) . HHBEEIA ( glucokinase,
GK) R FE fFIEN.

BT TR AN E R — i, FHER
PR IRIR, ERRS RN R RS R R
Qe R ERAAESRREET . BENA
BRI RIA K, AN EE, EEL PDX-
wEEREE FEA ppx-1 B—1MRABEER, ©
AL AR EE L FREEROREY, B
AU RETR. AL, BATME RS 8E
pAd-PDX-1. JFWLEE T HAE MSCs PRIFKIE.

1 #R5TE

L1 #h
#4 PDX-1 FF § F0R 8322 B Hui HongXiang

[ im e W & AR R R pAdTrack-CMV .
pAdEasy-1 K& X #HT & BIS183 A ER4F. HEK293
BT 302 E=FEENIPREE. RT-PCR RF&E. &R
TIPS EEBIE B XA A F M Biolab 2
7., SEAFMEEAEIE B Promega AT,
& Lipofectamine I8 [ Gibeo 24 F). PDX-1Z 53 EHL
HREEE R WEFEIEE Santa Cruz A 7). L
R TETS B E R R A L.

1.2 i

1.2.1 PDX-1 55 MARZER: PDX-1 REL
Sma 1 A7 26 A pBluseript [ KS =P H. 7F
Smal 7 S P 5L BamH 1. Xho | B8 7).
Bglll« BamH [ EFJEEE, #UEHF Byl 1. Xho I
BEU] AR AL pAdTrack-CMV. ¥4 B8 177 7= 4 /3K ]
W, 16 C EBmAE EEFYRALNETA
DHSa. $2ELFFL, F Bgl I+ Xho | BEE D1 E.
Belll AREDIIT [FIREZERAL, BR] LIYIHT PDX-1.
1.2.2 WHERKAAHEAREEA: EH Pme |
BT 1 pg FAR TR pAdTrack-CMV-PDX-1 £ M 44

TEFEEEAR 8637 R EBIE (200244205051,
200344205160) AEFEELEMMAERARME (973)
{2001CB509906).
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FIZERR RS 100 ng MEUBHETA pAdEasy-1 HEfL
2 BIS183 BMEZSET, FEFEFAERN
MPAR L. g 20 M RE, STCRBETR.
PR R, EAMAIY AT 40 kb, LA 0.7%
BRIV . Wk R, ERURk
1F Pac T BEIIE5E.

1.2.3 EARFRTS pAd-PDX-1 BIAEE R 71, B
KR IF B AR R R S g T PaclFRBI A
H Lipofectamine 2000 AFEE AL BN FE UL 293 HliHT
(1x10°), 12 h FEEFELME, & 5% k4
MEF) DMEM 55 g6 405532 7 ~ 10 R, S4B
WAENE (CPE> B, WA, -70CH 37T
REGR=IK, SO EE. ARE LS RERE
293 MMA, WEE RIS F TCIDSO 3L 52 &
(2% AdEasy Vector Systerm Be{E /7120,

1.2.4 BHERATHENOSES4LTE:. TH
T, MESESEEEI LB S ml &S
) H BRI T INAE 10% B4 B R o-MEM X557
WARDEA. 1500 /min B0 5 min. B EE B
MAS ml TEBFBRYNERESMINEEA
1.073 Y percoll 70 B ¥ L, 1500 v/min B L
20 min, EXEHAREZE L, LS, MATEEFR
W2 B 1 x10%/ml EEEW T EEERE
F, B37C, 5% CO, WMEFEFMPER. &
F72 h G EEEFRE, DER4 REBE—R @
Wik 80% @& 5 FT 0.25% BREE 4L, 1% 103 (544
R T

1.2.5 EAMRE pAd-PDX-1 B MSCs: AR
ERHEER 2. 5. 10, 25, 50 pl FF E %) R B g
MSCs (B3 ~5M, 1x10"), 1EF48 h, WEEM
FTOEEM (GFPY FAMHANLLE EERERE
MSCs SiE R E R (MO, RI|BARE. HE
FIRma BRI MSCs, B2 h G, AMIEH 10%
RAAF IS A o-MEM 35550, 46481 AL WRECh
AFEYRE LS, B A R R L.

1.2.6 RT-PCR B F (F21L: H Trizol W52
B B F F #6 % PDX-1 2 — R B MSCs /&
RNA. &EL2 pg RNA, #% RNA PCR iXF &R &
A% cDNA, PCR %5 PDX-1 MRS &R E ) FRIE.
A EEET A RS, FAMT: PDX-1 (5
cecatggatgaagtetace 3', 57 gtectectectttttecae 37 52°C ,
262 bp), [E & HE (5 acccagecgeageetttsty 37, 57
ttecacaatgecacgettetge 373 56°C, 223 bp ).

1.2.7 GESOCRASEEAMNESE: HRK
BHEEFELE ppox-1 EE— ) MSCs R4 B e
F. Hao £ B F B E %2 15 min. 0.3% Triten
X-100 W10 min, PBS SRyt 3 B, L ME
TAE@EIEE 10 min, FIE., MA—In (LER
PDX-1 A MBRILES RBP4, 4cE®R BS
TRITC 4rid =9l (RFLFHFEHR G BF
30 min.

1.2.8 WA RESEENESERE: =5
MSCs KU PDX-1 BE—RAH (F1x10°) [
&7, H KRBB Z2/MEEE 2 8, A 1 ml KRBB
M, BICHETTEE 1 b FEIHEM
W, B ml & 5.6 mmol/L i EHEH KRBB 28
M, WE 1L BERE. FRE R AR
& FAETHESESE.

2 4 R

2.1 pAdTrack-PDX-1 AR AR M B S5

A pBluseript [[ KS EAAF ) HEEREZNF
IESE A A PDX-1 22K cDNA (942 bp). PDX-1 5
pAdTrack-CMV (9.22 kb) FIEETHE PCR £F
Ja, EPCR S A MR EW AL, AT W)
5, PIH T 400 bp H1hFBLA 9.7 kb KRB
CE 1.

Fig.1 Identification of pAdtrack-cinv-PDX-1
by digestion with Bgl I and Xko T
I: Marker; 2: The digested fragments.

2.2 EARRSERMAOMERLEE

TR R pAdTrack-CMV-PDX-1 S5 & 380
FI pAdEasy-1 (33kb> fEAE N AL T REEA.
EQAFRRT 40 kb, B4 Pac [ BE T 4.5 kb (7
IR BLR 38,6 kb BIRAEBL (B 2).
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Fig. 2 TIdentification of recombinant
adenoviruses by digestion
I: Markers 2: The digested fragments.

2.3 EHRABERENESR. vEERENE
EARASHREEIS ARTFERFE 3K

AN =T
f “f' 7 ‘?’—"'}-}
"vr Al ,‘ 4

"-:{r',z'}\, //"( {

g, AEME PR GFP EEkix (E3).
Fi TCIDSG &M 5E @A R 6.3 x 10'PFU/ml.
2.4 RT-PCR &l %558

4 pAdv-PDX-1 — JB 09 41 B = A LAAS ) 3
PDX-1. BRBREREFEMRE, RELMNMABRTXZ
AR FRE (E4a, b).

)

by bp
1000
500 500

250 223 bp

262 bp %gg

Fig. 4 The expression of PDX-1 gene (a) and insulin
gene (b)
I: Marker; 2: MS3Cs; 3: The transfected M5Cs by pAdv-POX-1 for
7 days.

2.5 HREREREER

MSCs KB (E5a). 4 pAdv-PDX-1
MSCs JEZR R AEZR4k, 40 B 32 0 28 (| 3 22 42 AL
RNEHRETUEIZLHMMZ. R PHE
GFP &%, RERNECIEEEANIRNFRIE
PDX-1 BEEBFESR (B 5h~4). RELH4HR
TN EB KA.

Fig. 5 The morphological change and protein expression in transfected MSCs
(a) M3Cs of passage 3, x100; (b) The expression of GFP in transfected MSCs at 7 days, x163. {(¢2 The expression of PDE-1 in transfected
MSCs at 7 days, x165. {d> The expression of insulin in transfected M3Cs at 7 days, x330.

2.6 JHURRZRNLGE

MSCs I 7 EFBFILFRMADNE SR
(0. 19 +0.04)> mIU/L, T4 PDX-1 EF—EHY
MER A AR B S Ry (15,21 £3.500 mIU/L
(E6).

*k

Insulin/(ellU 17

MSC Transfected

Fig. 6 Secretion of insulin from MSCs and transfected
cells at 7 days that were subjected to the same treatment
P <. 05, n=4.
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ppx-1 EERBREENXEBERE ©B T &
SR B RE AR REENTESR. T55 Tk
Sy am i gt G FESY . 3 H MSCs 1E 35 PDX-1
EE RS, BEN MSCG & TR, 4
B dL Ry, ESFRRVET RIRIAE. B
HATLVHACRT G T =R, AR TEE
HFREL R4, MSCs BERATHMAN, TREEN
FHTET AR, BF. MASAAHRY,
REMERA RGOS THERM F A BIEH
RIE MSCs RIEEF FIEIER 2, REA. . 4
“ARERREREED, FRBEEBESHETT,
MSCs 5 N BE AL A RE i R S R B0 iR, AT
PUEMR A E PRI, B MSCs B SH THRE
PR AT, EAIESMIREE A, U4 p E
TEZ, UENFET] A PDX-1 EFE, {f MSCs
LR RIS E AN, ROARARS ANRE
REFANEA S E R AR

BATFIH AdEasy RAERIIMAE T & PDX1 1)
MR, HWER pox-1 BEHTE MSCs P HIFRIE
TEOL R YT R R F B T .

AdEasy Z#H — MR AEREHNERSEY,
BHEBRZMA: FRANERSIREMFREEHAE
KA BIS183 R EACHAT, RETWEAMEN
BERRE: & PDX EARRSERAE ] LLE
HEK293 4 fo o & 25 5l SE2E 10 85 AT ey
B, ORI TREEN TR R AT RR, R T
AL E &R E; A Al R F R A 107
PFU/ml, RUFIRBRIEA A FRARTA
GFP, WEAZRFHEFMNF R FIE, Eif e
AE M EASRERATIERE, e R
WM AT ISR

TR B MSCs MITHSEES, BURE LA
(MOL=100) ¥ MSCs 48 h, BiT¥ )k BHENW

BB LY N 80% . BYE PDX-1 BRI AT B
KRB ENZR, FREMB, RERES. REHk
RENABGAERE. XERASNARER T
PDX-1 FIRETE MSCs T EHE I 45T, RT-
PCR K e et 45 5 &M, PDX-1 AT
MSCs PE3 T HUMFRIE, FH8E T FMES
EEFMFTE H— SRS RE TG RFRE,
HEFRMMBESR TSRS RN, B9
=R, B SEREPEnNmEaX. A7
WA A AT 40 B ) Jo B 4 B A 5 AL 3
T REFRE. BB EEREN TEP R
11195 %o 4% 1 R 40 L D R RO S0, 08 I 3 s gt
— 3 36 U ¥ B R 4 i A0 P iR T .
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The Expression of PDX-1 Gene in Mesenchymal Stem Cells
Transduced by Adenovirus Vector

Li Yan-Hua, Zhang Rui, Wang Yun-Fang, Zhao Lian-Xu, Chen Lin, Yue Wen, Pei Xue-Tao™
( Laboratory of Stem Cell Biolagy. Beijing Institute of Transfusion Medicine, Military Medical Academy of Seience, Beijing 100850, China)

Abstract To construct recombinant adenovirus vector contained human pancreatic duodenal homeobox-1 (PDX-1)
s0 as to study the expression and effect of PDX-1 gene in bone marrow mesenchymal stem cells, human PDX-1 gene
was ligated into shuttle vector pAdTrack-CMV. Homologous recombination was performed in BJ5183 bacteria by
cotransforming linearized shuttle plasmid with adenovirus backbone plasmid pAdEasy-1. The recombinant plasmid
was packaged and amplified in 293 cells. Mesenchymal stem cells (MSCs> were isolated from healthy adult bone
marrow. The adenovirus was transfected into MSCs. The recombinant adenovirus vector has been successfully
constructed according to the results of sequencing, PCR and enzyme digestion identification. The expression of
PDX-1 and insulin in transfected MSCs at 7 days was detected by RT-PCR and immunocytochemistry. The value of
insulin secretion was (15.21 +3.50 > mlIU/L from the transfected cells at 7days. These results showed that
PDX-1 gene modified M5Cs could be the beta cell replacement for those diabetes patients who need insulin-

secreting cells.
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