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Construction of MafA recombinant retroviral vector and its stable expression in liver epithelial progenitor cells
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[ABSTRACT] Objective: To construct a recombinant retroviral vector harboring MafA and to establish a liver epithelial
progenitor cell (LEPC) line for stable expression of MafA . Methods: MafA was amplified by PCR and suncloned into pBMN-Z-
IRES-Neo vector to obtain pPBMH-MafA-Neo vector. After introducing the pPBMN-MafA-Neo into Phoenix package cells, the cell
culture supernatant was used to infect LEPCs. LEPCs stably expressing MafA gene were screened out. RT-PCR was used to
detect the influence of MafA on the phenotype of LEPCs. Results: We successfully constructed pBMH-MafA-Neo vector and
obtained LEPCs which stably expressed MafA. Expression of GK and GLUT2 genes in LEPCs-MafA cells was higher than that
in the LEPCs. Conclusion: We have successfully obtained LEPCs which can stably express MafA,laying a basis for studying the
differentiation of LEPCs into pancreas cells.
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YL H Marker 1) H MBI Fermentas 2\ 7 ; Primer
Star M . Pyrobest il A TaKaRa 2\ ) ; #8 4l J5 ki il
P & G W A V-gene A Rl s M-MLV
Wi S H Promega 2 Al ; Lipofectamin2000 1
H Invitrogen A Al ; G418, DMEM 51 t 55 77 5E 47 1y
H Gibco 22 &, i 2F .35 W B Hyclone 2 &l ; MafA
Rt B — Pt W H Calbiochem 2 A (Lot NO.
DR1019) ; FITC #ric A9 — 9 CEPLHR) I A Sigma 2%
Al AR LEPCs HAR S2 560 %8 #7757 SR i 1
AN R Phoenix E 85 2 B8 K24 K0 IR B 1M
WRRE Tt R 20 2 5 3 5 Sk B #ik pBMIN-Z-
IRES-Neo, KM #F 1# DH5a ¥ i AR = - 77 .

1.2 pBMN-MafA-Neo i# # & 5% & 2 ARk 09 # 1&
PR R 3 R 41 oA 5 B, PCR 5 47 8 MafA 3 [H
(MafA BEHFTH &) . LTS5k 5'- GCT
GGG GCC CCG GGC GAT GG -3'#15'- CCA GGG
TCC GGC ACT CAC AG -3'; PCR B Al 50 pl
RR.E LTI 0.5 ul.dNTP 250 pmol/L,
Primer Star 0.5 pl;?EﬂQ%{q:j? 98°C 30 s,55C 30
$.68°C 2 min, HBYH BR/NZ 1 200 bp, Il
JG 9 PCR P H] Taq BEI A, VAR R 50 11(30
pl PCR 79,5 pl buffer,1 pl dATP),72°C 10 min,
a4k 5 ¥ P I A B9 MafA F B2 pUCTT #;
&3 3 pUCm-MafA, I & W 5 5 3., & J5 DA
pUCm-MafA A#iH H PCR 54 # MafA, I F
W55 59k 5'-TGG GGA TCC GGG CGA TGG
CCG CGG AGC T -3' (% BamH 1) Ml 5'-AGG
GAA TTC ACT CAC AGA AAG AAG TCG -3’
(&% EcoR T). ¥ pBMN-Z-IRES-Neo #i; & 1]
BamH T #1 EcoR T MY, 5 8RB 2 5 B, #
WK BB A BS BamH T 1 EcoR T W B4
MafA H Bt Jl T4 DNA i # fiff i 4 1% 3] pBMN-
MafA-Neo &,

1.3 ® 3% LEPCs @l #4 Phoenix 4l 45 T 6
LM, ff K E K 50% @ & B, B Lipo-
fectamin2000 5% YL i F K pBMN-MafA-Neo #% {4 it
T A Phoenix A I, # Y4/ 12 h #08 ff 35 7 2
48 h JFWIRKE FR 3, 0. 45 pm U8 BRI U8 )5 A5 2 5k
LW, A& 0% B4 MR DMEM K531 : 3
i BEG 2 L0 IS N L 4 g/ ml 9 polybrene J&
BEGL 60 mm 0L H &b T 0 B AR KB B LEPCs 4
ML, 12 h J5 0T 4R i 55 5 L 48 h S5 ) R FR o
ANLYRE N 800 pg/ml [ GA18 i ik 2 Jf 15 2 fa e
BRI AR L iy 4 0 LEPCs-Maf A, 9" 8 35 % 77

1.4  Western FF i # M MafA % &  LEPCs.
LEPCs-MafA 4 ifg ] PBS(pH7. 4) ¥ 3 ¥, &l B4
4,1 000X g B> 5 min, 5 F3F . ULIE R4 IN 500
pl RIPA 22 w0 iR %, VK& 30 min () DA 4O .
4°C,12 000X g B5.L> 10 min, W HL [, 7%, Brad-
ford 8 SR IR IE S5 — 70°C AR FE. M Bkl a5
(AR & 2 B 50 g MR 11,10 % SDS-PAGE %
i 60 mA HLUK 253 B I 4l it 3 i 2] 100 mA,
HLPk 7€ AR . ZE I 50 mA.2 h K (R SDS-
PAGE F## R A4 R (NO B, ¥ 5%
Ji PBS(pH7. 4) ¥k NC JEE 3 %, &K 10 min,
PBS(# 0. 2% Tween20) BL il (9 5% i g 4 05 = I
£ 1 h; K5 PBS % 3 K, A K 10 min; # NC
i/ MafA 192 s SR (12 2 0000 4°C i
L PBS YL 3 WK BRI 10 min; JilBRAR 1 48 1L 4 i
PRICHT —PT(1 = 5000 W 1 h J5.PBS ¥k 3 K, &
W 10 min; 255 ECL R X B 25 5 min J&5 . 76 K5
=T X LR R | R RE R

1.5 3R FEbn MafA 2i& BUZERT
KA ) LEPCs, LEPCs-MafA 40 il , 75 Bl % i [ &
15 min, PBS(# 3% Triton-x100) E ¥k 3 ¥, & X
10 min, R J5 F PBS B #9596 LU = 1fil 75 % i 35 P4
30 min, fil A ¥ /D R MafA #) £ 5 B Bt ik
(1:2000),{8%& 4CRMTE., PBS ¥ 3 K, &K
10 min, fIA FITC #ric-th FEH 4 1gG(1 = 150) .,
N 1 h,PBS ¥k 3 . BK 10 min, DAPI & 4
M %, B R X B4, R i — br. H o4 o R
AHTH

1.6 RT-PCR#&n 24 F %A UNIQ-10 5
AL RNA #2320 51 & B LEPCs, LEPCs-Maf A 4
L F S RNAL 4 DNase [ 7£ 37°CIH4k 1 h, LA &R AT
AETS YL )8 L 4] DNALEL 2 pg RNA L Oligo
dT s A5 M-MLV 38 5% St Bk 17300 % 5%, B 2
pl 385G S PR ) E AT RT-PCR K0 40 Jig 4 B 26 104 1Y
ik PCR IV R 50 pl R &R, & L FiliFsl 945
0.4 pl dNTP 100 pmol/L.Taq i 0.5 pl. 4G5 AF
1 94°C 30 s, AFIEFE & A AR KR T (R D
Bk 40 5,72°C50 s, MEH 34~36 K, HRJ5 72°C ZEK
10 min, T 4°CARFE. B 20 pl PCR =LA 196 9 B
REWHEE I AT IR S 9738 R Be, Horb MafA
PCR S & & H il Primer Star i 0.5 11,2 X GC
Il buffer 25 pl, KA ZAFFE F. RT-PCR £l 51 4
WGP L T A TR ARMR S A RN
A SR A A F A
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Tab 1 List of primers for RT-PCR
Gene Primer PCR size(bp) Annealing o~
temperature ¢/°C
MafA 5'-CGC AGG CCA CCA CGT GCG CTT GGA GGA G -3’ 370 60
5'-CTG CGC TGG CGA GGG CTC CCG AGG GAA G-3'
GK 5'-GAT CAT TGG CGG AAA GTA CA-3' 443 53.5
5-ATT TAC TTT GTG GCT GGA TTG-3'
GLUT?2 5'-TAG TGA CCA GCT ATA ATC AGA G-3' 441 57.8
5'-CCC TGC TGG CCC TGC TCT T-3'
GAPDH 5-AAC TTT GGC ATT GTG GAA GG-3' 222 61
5'-ACA CAT TGG GGG TAG GAA CA-3’
2 B B 2.3 REFERAEELN MafA 09 £ % JRYTR

2.1 pBMN-MafA-Neo % & # 4k 89 5 2 1
pBMN-MafA-Neo # & 248 BamHI M EcoR] X Y] %
B LY A BE A 1200 bp Al 6 432 bp(& 1), 5 AR
P55 P45 AR 52 MafA 459 A Kk A 738

by i 2 3
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1 pBMN-MafA-Neo #iF B 1] £ E
Fig 1 Restrictive enzyme digestion of
recombinant plasmid pBMN-MafA-Neo
1:ADNA EcoR [ /Hind [l marker;2:pBMN-MafA-Neo digested with
BamH T and EcoR T ;3 : pBMN-MafA-Neo plasmid

2.2 Western ¥ i M MafA & & k&2 4R E
W R 9 75 200K 19 LEPCs-MafA 40 i 52 & 3% 35
MafA & [, 1 A& G 9 LEPCs 401 g & A& 0 )
MafA HH I ERIL (K 2),

I  § ]

—
‘]A III " __

B 2 Western ENiE 4l MafA & H K FRIE
Fig 2 Western blotting analysis of MafA protein
1:LEPCs; 2:Pancreas tissue; 3:LEPCs-MafA

MalA  —

FH LM LEPCs-MafA 4 ffd &% N o] #6181 MafA
EHEMFEL M LEPCs 40 i A& 460 ) MafA B35
(3,

B 3 SEIERAFEEETN LEPCs AR MafA B BRIRIE
Fig 3 Immunofluorescent analysis of
MafA protein in nuclei of LEPCs
A:MafA was expressed in nuclei of LEPCs-MafA; B: DAPI staining
displayed the nuclei in the same visual field of A; C:LEPCs; D:DA-
PI staining displayed the nuclei in the same visual field of C. Original

magnification: X 200

2.4 LEPCs-MafA 4@ f & & 49 8 % LEPCs-
MafA 4 i Fa € %35 MafA mRNA, i LEPCs 41l il
KKz E] MafA mRNA 3£ ik ; LEPCs-MafA 41 il
GLUT2 Ml GK 3 mRNA £iA® T LEPCs 41l
(F 4), 0 LEPCs-MafA 4 g J i 8 40 i A 5& 43 F
Chnik B 2O MR IR IR T .
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4 LEPCs-MafA AR 8Yf RT-PCR U & R
Fig 4 Phenotype of LEPCs-MafA cells by RT-PCR analysis
1:Water; 2:RNA sample without retrotranscription; 3: LEPCs; 4.
LEPCs-MafA. ¢cDNA are equalized for GAPDH expression

3 %W it

MafA JETE B S B 40 M 4 5 26 35 1 3% Sk R 4%
KL, % B 4 B % & 7 B8 R & 4% ) g B A AR
S, HarmwmRsgt e R B MafA 32 %802 8 1 9%
6B 5 R S 3h 719 RIPE3b1 454 X B & #4511 .
BN Ry 2 — A BT LA S50 T 7™ A G i R B 25 40 i
(G S 7, B R B JF &k gE . B R
2 L 2 e T 7 A 0 1 B 2R A0 L ) S A i 2K R
2 PP R SR I e B0 A A0 I 1) e
i 240 J 1) % Ak R BT RE L Bl B S PR YA T R
AT R

ABIF 5T ) FH 30 5 s s 22 F AP IR R P MafA 5 A
B A S 56 5 F ST ) CE S 5T 4346 I 40 i IR
B AR e 1 R LG 4 &R LEPCs H,
i e AR5 Fa 8 £ 38 MafA A9 LEPCs-MafA 41 g, #¢
mRNA & H FKFEHIESE T MafA %Rk, A
WFFE 45 W] LEPCs-MafA 40l GLUT2 F1 GK %
A RIAWI S FH, BT GLUT2 il GK FE 2
21 o B ) ) A MR Az A L GLUT2 il GK S 1
$En MafA 76 25 55 90 3% 0 e 5 2 50 W b R 4R
FH L BARAE FIHLHI 5 — B B aR . AR5 R 3,
Fik MafA J5 A IH T LEPCs QIR0 S K,
A AEJE BT A SEU0 T AL 1Y Maf A 336 7% 50 75 24K
e P 4 B 5% 3 Ak Ay B T A4t i 1) 805 A B, S S A 5T
AT DA S i e 30 SR o R Y 2R OA RRCR L B 3R AR
155 5 05 ARAR T R A U G o AR AR .

LEPCs-MafA 4l 3 (9 € 57 o i — 20 0F 5% iU
£ L i) JRE U 200 %) 5 G AV 8 B oy Ak ek R 1Y 43
HLHI 52 T Bl
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