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Construction of pancreatic duodenal homeobox-1 recombinant retroviral vector and its stable expression in liver

progenitor cells
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Medical Sciences, Second Military Medical University, Shanghai 200433, China; 2. Department of Medical Genetics and Cell Bi-
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[ABSTRACT] Objective: To construct a recombinant retroviral vector expressing pancreatic duodenal homeobox-1 (PDX-1)
gene and express the PDX-1 expression cassette in liver progenitor cells (LEPCs), so as to study the conversion of hepatic cells
to pancreatic-like cells. Methods: The full length of PDX-1 gene was amplified by PCR and subcloned into pMSCVpuro vector.
The pMSCV PDX-1 puro was then introduced into Phoenix package cells and the cell culture supernatant was used for Ping-
Pong infection of another packaging cell line PT67 to obtain stable virus-producing cell line. Results: The pMSCV PDX-1 puro
vector was successfully constructed and transfected into PT67 cells. The viral supernatants of PT67 cells efficiently infected
LEPCs in vitro and the infected LEPCs stably expressed PDX-1 gene. Conclusion: The pMSCV PDX-1 puro vector and PDX-1
expressing LEPCs have been successfully constructed, laying a basis for studying the transdifferentiation of liver progenitor cells
to pancreas lineage cells.
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KA H & H Qiagen A Al s M-MLV ¥ 5 5% i 1y
H Promega; Fugene 6 M H Roche 2 ®l; G418,
DMEM & b5 32 563 1 [ Gibeo 24 ] L G 4 1L 1
H Hyclone A Al ;PDX-1 ¥ —Hi W H Chemicon
Zswl (Lot NO:25010757) 5 BAR i 5 1k ¥ 1l A 12 19
ZH(CFE PR W H Sigma 2 F (Lot NO.
034K4836) ; 4l & LEPCs 7 52 86 % gt 57
BE SRS TR AL 40 I &R Phoenix E p 1 6 £ B i 6 A
F e R B2 ik 00 5, SR 7 UK pMSCV puro, %
PSRRI R PT67 4. KA AT i DH5a
B AR =R,

1.2 pMSCV PDX-1 puro # Ak #9# &  FIH PCR ¥
AR S8 2 4 # B pEGFP PDX-1 C11Y Hr 1 PDX-1
cDNA, 51 ¥}y 5'-CCC AGA TCT CCG GCT GCC
ACC ATG-3"F1 5'-ACC CTC GAG CTG CTG TCC
TCA CCG-3", PCR M RH 50 pl RFR & F il
P1#5 0. 5 pl . ANTP 100 pmol/ L. Tag B 0.5 pl.fE¥
A h 94°C 30 5,60°C 60 5,72°C 60 s, HHEYHBEA
885 bp IFLMF UL, ¥ PCR =4 H Bgl 1M Xho |
WY1, 15 PDX-1 R Bt s pMSCV puro #A&H Bgl 11
1 Xho DA U), A5 HAK 0B 28 R Be, B i ) & 42
A BOR PDX-1 R BEH T DNA i# #2325 15 31
pMSCV PDX-1 puro # 4,

1.3 FERHFERFHEEN pMSCV PDX-1 pu-
ro £ & & PT67 ta e 2 %% Phoenix E 40 i $ Fh
FEMAHN 60 mm IEEFILF , FFAEKERA 50%
fil & i, Fungene 6 % 4 4% pMSCV PDX-1
puro LR 5 A Phoenix #ifl, 544 J5 12 h #37 fif
Bk 48 h 5Ok R 4L, 0. 45 pm BB U8 IS 15
o L. S 1070864 % i DMEM 5 57 4
1: 3B EE LW IR INZIRE N 4 pg/ ml 1) Poly-
brene J& /B4 60 mm - 1L A A X3 K5 A= 4 409 A 36 4 3%
WAL R PT67, YLJS 12 h sk fif 55 57 He 4k
SehEgE 12 h EBE DR R 1R, B 24 W)
)15 R TP S IR Ry 4 g/ ml 1) T4 B 22 0 i 2
JEAS BB P AN R L B AR A

1.4 B3 LEPCs qmpe W L prik sk PT67 4 i
PR LV & L0Y R4 L 9 DMEM R 373 1 -

3 MBI IS INA MR EE 4 pg/ ml ) Polybrene f5 /&4
60 mm P ILH A0 T X5 8 A K9 LEPCs 401, 12
h J5 BT R 5RO L 48 b I Ky 3R AL v U vk
JEN 4 pg/ml (RN RE R IR L 2 J6 45 B8 5 Y 1
Y, A 44 N LEPCs PDX-1, 4" 8 I 15 1E

1.5 RT-PCR # @ PDX-1 £ LEPCs % it ¥ #) &
# UNIQ-10 A2 E RNA #4218 7] & 5l BUis < 54

Y7 PDX-1 3£ H 1y LEPCs B RNA, & RNA £
DNase [ £ 37°C 1k 1 h DL BR AT GBS YL A0 R i 2
4l DNALHL 2 g RNA LA Oligod Tis 514 M-
MLV 30 5% SRR E AT 100 5% 5 . B 2 ] 3005 S5 7= W)
17 RT-PCR &l PDX-1 By ik, BiE5I49 5'-CCT
CCA CCA CCA CCT TCC AG -3'; Fir514 5'-
CCG AGG TCA CCG CAC AAT CT-3', PCR &
RRH 50 pl A& & LRSI 0.4 ul . ANTP
100 pmol/ L. Taq B 0.5 pl &I EAFH 94°C40 s,
61°C 50 s,72°C 90 s, ¥ 34 5 Bt A 452 bp,

1.6 Western ¥ i 40 PDX-1 £ LEPCs %m feL P 9
# ik LEPCs MK % & % Y« PDX-1 ) LEPCs
(LEPCs PDX-1), 1 PBS(pH7. 4) ¥k 3 W, 41 g &)
AN IE, 1 000 X g B0 5 min F FWE, UITER 4N
fLm 100 pl 28w A[10 mmol/L HEPES-NaOH
(pH 7. 8),15 mmol/L KCIl, 1 mmol/LL MgCl,, |
png/ml Leupeptin, 0. 1 mmol/L EDTA, 1 mmol/L
DTT,1 mmol/L PMSF]|.i{E& ., & FvK L 15 min,
109 NP-40 10 pl, #3010 s, 10 000X g B.L> 20
s AP A L3 L 100 pl 28 938 B[ 20 mmol /L
HEPES-NaOH(pH 7. 9).1. 5 mmol/LL MgCl,,0. 42
mol/L NaCl, 0. 2 mmol/L EDTA, 0. 5 mmol/L
DTT,0.5 mmol/L PMSF, 25% Hil,1 ug/ml Leu-
peptin], 1B &, VK ¥ 30 min, ] LI 6 $E, 4°C,
12 000X gB§.L» 4 min, W H 7%, 533, Bradford i
e | MR TG —70°CIRFED . N R il & O FE
Ha B 150 pg B L, 122019 SDS-PAGE
TEZR 80 mA A5F T HLUK L HL UK 2 43 B e o, 4 L U
O] 150 mA, HIKERUG . E R 30 mA .4 h#E
H BN SDS-PAGE ¥ 2 iR 47 48 = (NO) B |,
A SE UG PBS(pHT. 4) B PR 4% 45 ) NC B 3 K, &
K 5 min, i PBS(% 0. 2% Tween 20) Bt i /9 10 % A%
4405 4°C B AR SR PBS MR 3 KL EEK 5 m; &
TR # NC BES$T PDX-1 M1 = 5 000) &3 1 h,
PBS 0k 3 YRR 5 ming IBAR i 4040 2 Bl b i 1)
THIC1 1 0000 1 h JE L PBS Yk 3 KL EEIK S
min; SR 55 ECL i K B 2 5 min Ji , 76 15 = Ef7
XOGHE R B | s e 5
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2.1 pMSCV PDX-1 puro m & &K G E = B &
mpp ey B HEK pMSCV PDX-1 puro # ik %
Bgl Il #1 Xho T B U) % 5E . W U0 v Bl 885 bp I
6 300 bp 5 FUH AR AT (45 R WL 1), Iy 45 ] R W
PDX-1 &7 9 A K ERD (R K EBR) .
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1 pMSCV PDX-1 puro kB L E
Fig 1 Restrictive enzyme digestion of recombinant
plasmids pMSCV PDX-1 puro
M:ADNA EcoR [ /Hind [l marker;1: pMSCVPDX-1 puro plasmid;
2: pMSCV PDX-1 puro digested with Bgl [| and Xho | , fragment
are 6 300 bp and 885 bp

2.2 RT-PCR ## PDX-1 £ LEPCs PDX-1 % ji&,
P ey &k 4 RT-PCR o £ &4A PDX-1 %
TR HE 22 1) 39 5 SR B Yt LEPCs J5 , LEPCs 41 Jifg
7 mRNA KPR E £k PDX-1 3 (45 R ILE 2)

bp

501 —
404 —

B 2 RT-PCR #& U PDX-1 EE &
LEPCs PDX-1 H iy K%
Fig 2 Expression of pdx-1 mRNA in
LEPCs PDX-1 by RT-PCR analysis
M. pUC Mix marker ; 1: Pancreas sample used as positive control;

2. Water; 3:RNA sample without retrotranscription; 4: cDNA of

LEPCs PDX-1 cells

2.3  Western ¥ i # @ PDX-1 £ LEPCs PDX-1
mia P ey ik 5 RV S A PDX-1 RIBHER
B 39 %5 S5 5 5 e LEPCs Ji7 . LEPCs PDX-1 41 ity
TERR (MK F AT DL e ik PDX-1 3 B (45 51 0L A
3.

Mr(x10%) | 2 3 4
— -
-

3 Western BN #& ] LEPCs PDX-1 1
PDX-1 EE KR IX
Fig 3 Western blot analysis of PDX-1
protein expression in LEPCs PDX-1
Nuclear extracts (150 pg protein) from pancreas tissue, retroviral trans-
fected LEPCs and LEPCs. 1:Prestained protein molecular weight marker;

2 :Pancreas tissue; 3: LEPCs PDX-1 cells; 4: LEPCs

3 3% i

JFF U 240 R T e 2 B 180 %% A 1) 40F 5 2 3 %t
ATt B K2 142 5 T J55 R 83 936 7 )
M5 &K — A5, Tosh S8 = Hig i T 78 T
JIE rp 235 PDX-1 [R) U5 356 RIS 2 56 R TC s A i) o
AR A= JFE IO 1) Jige B 5 Ak B i 1 52 6 28 S ok
RIGHE— UL T A A R HepG2 75 7 K ik
PDX-1 J& 1T DA [ J8 B 40 i % A 5% 4346t . i Ferber
SCHG R R 2k K R PDX-1 B R 4 IR 0 25 5 e BT
2L R DAAFS S A PN FE A0 B 4 0 1 3L 3 R LR
RRBE IR B 25 Ak B /D BRUAY I B K S, Efrat 258
= PR IK PDX-1 9 33 5% S5 75 8 e NG I T 20 M
0] LUK BF T 40 M 5 S S v] DLy W R I Y 4
JE L o K A A Ak ok i B A TR B
20 it 35 50 RIS 43 1) B A 4 A SR 5 XTI R W R s R
BRI RO WA Rl — 25 BT IR SE

AT R 5% S d R A MR L ] PDX-1 e =
A BIA S0 2 57 19 JF R AR 40 i R LEPCs H, i % 4R
BRaE ik PDX-1 B LEPCs PDX-1 401, RT-PCR
Western 3 4351 7E mRNA 7KEFE H TR FEIUESL T
PDX-1 ik, ALEEMEN LEPCs CuFsLHA 4
& Sy JFF 440 B A0 IE A4S R A0 B 4 R 1w ¥ BE, LEPCs
PDX-1 4l 7 (37 Ry itk — 20058 LEPCs [ 5 AR 248 i
BRI Al B LI Al AR AR ML B T 3R
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