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Effect of PDX-1 on the expression of pancreas islet
development-related genes
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Abstract: [Objective] The research was conducted to study the function of the PDX-1 gene and the
effect of PDX-1 gene on regulation of INS gene expression in non-f-cells. [Method) The plasmid pAAV-
PDX-1 was transfected into the 293T cells and the expression of the pancreas islet development-related
genes was analyzed by RT-PCR. The plasmid pAAV-PDX-1 and pAAV-INS were transfected into the 293T
cells and the expression of the INS gene was analyzed by RT-PCR. [Result] Some insulin-secreting cell re-
lated genes (PDX-1,Ngn3,PC2,BETA2) were expressed in the 2937T cells transfected with pAAV-PDX-1.
There was no detectable change in the expression of the INS gene in the 293T cells co-transfected with
pAAV-PDX-1 and pAAV-INS compared to the cells transfected with pAAV-INS or the cells co-transfected
with pAAV-PDX-1 and pAAV-INS. [Conclusion] The PDX-1 gene affects the expression of the Insulin-se-
creting cell related genes in 293T cells and plays a potential role in the induction of non-§-cells into the in-
sulin-secreting cells.
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— . YRS AENE W] RE AR T R (I E A 2
— o T 24 40 A A AE A 1 S ) R T RS A 1 A0
MuEE = . BLE A pancreatic duodenal homeobox-1
(PDX-D) 3K 7E R iR & & b A AR S 22 i VR T, 2 i
JR T I G S T Al S B4 TR R A 1Y
praE . 7E PDX-1 3 B Bk A /s B oA e 30t
0 JBE AR 20 20, HL /IS BRUTE 1 A= JS AR PR BE T Il B A
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BrBE . ABFSE R PCR J7 ik A IR cDNA
rfr g 4 R 5 2 35 B (Insulin, INS) (1 8 1352 HE 42, 1) 4t
T Bkl pAAV-INS; HIE A ki pAAV-PDX-1 §% L
N JEJA S 40 B (293T) 48 h fi5 . RT-PCR # ] 293T
YA B B % E R OC B RY FR Ak O pAAV-
PDX-1 fl pAAV-INS JL#5 e 293T 4l 48 h J5 .
RT-PCR £ 293 T 4 fifd v INS [y ik, LA W 2%
293T 4l ffgrh PDX-1 He P Y 3% 35 X IR & & 8 AH OC 2
PRLFT INS B 3R I8 1 52
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L1 #% #

JFokl pAAV-MCS, pAAV-PDX-1, ¥ i1 g K
PSS T TR S B o TS s A 4R 5 293 T
ML A ATCC,

25 BRI N B EE . LA Tag DNA R 4 B .
Dnase | § H NEB /2y ; Trizol I H Invitrogen 2
F 3 ANTP (10 mmol./L) | ¥ %% 5 i 7] & 1 [ Fer-
mentas 2 Al ; K DMEM Il H Gibeco 2 &l /N4
ML W E AT N DY 2 28 5 R e -Sofast™ Il H [
KA,

1.2 INSEEREER pAAV-INS B i

LA™ G L (6 ) R cDNA Sy A L A
5'-gctctagaaagaggecatcaageacate-3' fll 5'-cccaagettg-
gttcaagggctttattcca-3 Ha| W LA T A4 5D . PCR
PRG0S INS BN B 3 AE ZR fE N B9 437 bp F Bt
N AR Z .2 X GC buffer 5 pL, ANTP (£ 2. 5
mmol/1)1. 0 uL. LA Tag DNA E & (5 U/pl)
0.2 pL, EFHESI¥(20 pmol/L) 45 0. 2 ul,cDNA

Bt 0.6 pL, RN AcAF:94 CHIZEPE 2 min; 94 C
AP 40 $,60.5 CiBk 40 5,72 CHEff 3 min,35 4
EH ;72 C 5 min, PCR ¥ 2 i [l ik 2l 4k )5 5
pMDI18-T # 44 % #2159 5] pMDI18-T-INS, Z | J¥ 1F
W05 FH B 2 9 BTG Xoa T A1 Hind 1 Y1 F , & F
pAAV-MCS ) Xba T Fl Hind [l £ 7 B 5 . 15 5
kL pAAV-INS(E 1), ik pAAV-INS 4k %
DHS5a, $k B TR 7%, & BB AL i 47 PCR R U] 48

el

E o
. L-ITR
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1
v Not1 144
/4564 508
A beta-globin intron
4057 L1
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PAAV-MCS-Insulin
3550  5078bp 1522

Not 12335
3043 2029
2536

B 1 pAAV-INS Fikity gt s & &
Fig.1 Scheme of pAAV-INS
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1.3.1 293T e ey 293T 40 H & R FLS
£ 102 FBS 19 ik #5 DMEM #5355 3k, F K B 5 8%
5% CO, .37 CHI4I MG IR 3%, 5 3 d 448 1
W TEREYRiAL ASALA T, S 4 K 5] 70 00 1,
R AE-Sofast ™ U Je il R AT G Y . SR L ik
T :2 pg DNA BRI BT 100 pL A& LG A BT s
1y DMEM 25298 5] :3~6 pL #R4E-Sofast™
i B F 100 pL A& il 3 A0 A 2 1) DMEM b, 5%
BIRA) . 4 100 pL #24E-Sofast™ [ i B WL if fin 3
DNA FuRi# B, — i i — iR 5, S E
15~20 min, 200 L ##-Sofast™ /5 kiR & ¥
AP RRENEIIRE
1.3.2 pAAV-PDX-1 % % 293T % s & RT-PCR
el 293T miehk B K A A AR Lk H
pAAV-MCS, pAAV-PDX-1 £ Bl % Yv 293T 4
M2,48 h J5 . Trizol 2 HL A RNA, £ Dnase I 4b
PRS00 A5 5] cDNA, JBE 5 & F M 3 H P 1
IR L5 H EEA T AR, RVIKR:
ddH,0 6. 2 pL. 10 X buffer 1. 0 uL, MgCl, (25
mmol/1.)0. 8 L ,dNTP Mix(% 2.5 mmol/L)1.0
pL.Tag DNA B4&# G U/pl) 0.2 pL, L FiF5]
#1(20 pmol/1)%4% 0.2 pL,cDNA iz 0.6 ul. &
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Table 1 PCR primer for the Insulin-secreting cell related genes
FE R 4 R LW G — 30 TiEsI G — 35 B/ C RBKE/bp
Gene Forward primer(5' — 3") Revered primer(5’ — 3") Tm Length
PDX-1 GGATGAAGTCTACCAAAGCTCACGC CCAGATCTTGATGTGTCTCTCGGTC 54 217
INS AGCCTTTGTGAACCAACACC GCTGGTAGAGGGAGCAGATG 56 244
ISL1 GATTTCCCTATGTGTTGGTTGC CTTCCACTGGGTTAGCCTGTAA 57 720
Ngn3 CAATCGAATGCACAACCTCA GGGAGACTGGGGAGTAGAGG 60 253
Pax4 GTGGGCAGTATCCTGATTCAGT TGTCACTCAGACACCTTTCTGG 54 308
Pax6 GCCTTTTATTGTGAGAGTGG CTCACACATCCGTTGGACAC 56. 6 251
BETA2 CAGAACCAGGACATGCCC ATCAAAGGAAGGGCTGGTG 58 217
PC2 GCATCAAGCACAGAC GAGACACAACCACC 58.7 314
B-actin TGATGACATCAAGAAGGTGGTGAAG TCCTTGGAGGCCATGTAGGCCAT 60.5 243

1.3.3 pAAV-PDX-1 #= pAAV-INS 3 # # 293T
zm % RT-PCR #m 293 T 4t sf INS & 1 64 & ik

it —2 W58 PDX-1 XFAMIRE INS 356 R 3 35 (1) 5%
M O ok pAAV-PDX-1 5% 25 i ki pAAV-MCS 4y
5 pAAV-INS 5 5% 293T 40 g, DL K ¥ 5 kr
pAAV-INS s % 3t 293T 4l 48 h J5,RT-PCR
K 293T 4 v INS JE[H ) £ 35 .

2 HRESH

2.1 INSEREKRER pAAV-INS K2
PENJBERR cDNA itk . ] PCR Jr k415 INS
FE DR B L AE S P W BE S 437 bp (K] 2) , & i [
Weghifb )5 5 pMDI18-T 4% 2 . 13 8] ki pMDI18-
T-INS, % PCR ¥4 . Xba | #1 Hind [l B 50E K
M7 (TaKaRa 2y &, B 3), 45 3 ¥ 3 W B 46 A
B0 BoEsf . K B i R Bedfi A pAAV-MCS (1)
Xba 1 F1 Hind Il 2 i B A7 &5 rp A 8 Ok pAAV-

50 60

INS, Jfi #i pAAV-INS £ PCR ¥ 3 J& Xba |
Hind [Il A V) 56 0E (P 4) . &5 R B R W] R pAAV-
INS IE#.

489 bp

437bp
404bp

Pl 2 INS [ HES R PCR &1 ™)
M. pUC Mix8 Marker; 1. INS [i{HE 42 PCR ¥ 14 7= 4y
Fig. 2 PCR production of the INS ORF
M. pUC Mix8 Marker;
1. PCR production of the INS ORF
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K 3 pMDI18-T-INS il ¢ &
Fig. 3 The map of pMDI18-T-INS sequencing
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M1 1

489 bp
404 bp

-

M2 2

500 bp

400 bp 437bp

B

B 4 ik pAAV-INS 5 PCR %52 (A) MY 5831E (B)
MI1. pUC Mix8 Marker; M2. SW0331 Marker;1. pAAV-INS Ay PCR 724 ;2. pAAV-INS £ Xba | il Hind [l BEYI =4
Fig.4 PCR (A) and the enzymetic digestion identification (B) of pAAV-INS positive clone
MI. pUC Mix8 Marker; M2. SW0331 Marker; 1. PCR identification of pAAV-INS positive clone;

2. Identification of pAAV-INS positive clone by enzymetic digestion(Xba | and Hind [ll)
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KB EE R R AR AL, 25 R R, A
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K5 Yt pAAV-PDX-1 293T 40 fd P B i & &
ARG EE K R Ik 1y RT-PCR A6 I 2% 21
1AM cDNA; 2. KB YLty 293T 4 ;3. 5% U pAAV-MCS
B 293T 40 M0 ;4. ¥ 4 pAAV-PDX-1 1Y 293T 41 iy
Fig. 5 Analysis of the expression of pancreatic development-
related genes in the 293T cells by RT-PCR
1. Human pancreas cDNA; 2. Untransfected 293T cells;
3.293T cells transfected pAAV-MCS;
4. 293T cells transfected pAAV-PDX-1

2.3 PDX-1 xf4ME INS EERIZH M

B 5k pAAV-PDX-1 8§ %5 Jii ki pAAV-MCS
4355 pAAV-INS 6 ye 293T 40 it , LA B ik
pAAV-INS % e 293T 20l 48 h J5,RT-PCR
Kl 293T 20 Mg rb INS KL i 3k, 45 R K W], INS
HHTE pAAV-PDX-1 f1 pAAV-INS Jt# ge 293T
4 ff g 55, 5 pAAV-MCS Fl pAAV-INS 4%
Ye 293T 4l . pAAV-INS Bl gL 293T 41 i v 11
FEIRAH E L TO B AR (B 6)

INS

B -actin

—RT

&6 A INS PRIk RT-PCR 4 i 25

1. pAAV-PDX-1 1 pAAV-INS FL5£ 4L (1) 293 T 41 iy 5

2. pAAV-MCS F1 pAAV-INS 55 4L (1) 293T 41

3. pAAV-INS Hpl#L ey 293 T 41
Fig. 6  Analysis of expression of human insulin genes
in the 293T cells by RT-PCR
1. 293T cells transfected with pAAV-PDX-1 and pAAV-INS;
2.293T cells transfected with pAAV-MCS and pAAV-INS;
3.293T cells transfected with pAAV-INS
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Yoshida 27 g # T pCDNAS3. 1-PDX-1 #; {k&
JEHe I A /N b R 4t i e, 45 31 3R 58 PDX-1 (9 48
FL o (A G 000 0] JBR 05 2500 7 A SR T 3 S 24 i A% A
FNFEN 2 FJG .25 PDX-1 WA MG A S £
PR s WFSE AR & B ik PDX-1 B9 240 i B 4i i
Z (Betacellulin) 4 # J5 t 81 T 5B M 3] 5 28 F AH
[ AR , 38 PDX-1 A9 40 B A T 5 =7 4. Yo-
shida AR /N b R Al RE S5 1k R 7= AR IR S &R
) 40 i vT BE R DA A R R 5 R 0 . — 2 /N b
MR B A R R T RE, 2N
B 40 M b FE A o3 AR A 434k 1) 40 L A Ak 1 AT i
HAT o6 HoAth 40 L /¥ 66 77 . Shternhall-Ron 45
Nk, PDX-1 56 K 68 51 2 AT 40 i 1Y) 7540 4k, FH & 4
B B 2 A 5 1 PDX-1 X3 8 R % CAD-NOD /)y B
HEATIRYTY - 45 - & B, SR Y PDX-1 76 T Ik 40 i vh
5 BT R T A A P A R A G R R 2R3 L O RE
SYUAIEE S FE . B Ad-CMV-PDX-1 4b # i) 4 R 9
CAD-NOD /N H A 45 % By 5 1E H 7K 5 & i
Wi, BTk PDX-1 AT T0E RS 09 BE R YT

Horb & F| Fi e o B AR 3 3 76 J7F 52 5 41 g
Hheih PDX-1 BE P L (45 )1 0k 40 B 2 1k Lo B
G WS RAR 43 6 35 M 4 1 R 4 B . Mlichal %8000 3 ot
35 PDX-1 56 M55 AR L IE 40 i (FH 40 i) 43
Al 9 15 25 00 4 B, O A FH 48 i g | AN i A
it A Ak IV R o A5 HC Ay K A= Ak B8 NG L JIE AL 48
(FH-hTERT) , K 1fif K& T R 4F i & il 68 71, L it
TEAR N SR ARSI h  FH-hTERT 4 fifg 48 A& #%
AR i 9 240 M.k 4B fb FH-hTERT 4f jfg 5% ik
PDX-1 JEP 1 B 7E PDX-1 9945 F 724 78 T
R IR I 2 O e 7 250 W 7 008 R B
V4 L 20 A% A 4 AR o IR RE ) /0N B R ) Bt A
PRAZ IFARHE IE B K P, Sapir %08 KRl PDX-1 3
PG AN 22 JE 1% IR Jies JH 200 16 0 RS04 400 i v B
PDX-1 BER BRIk 8 T — R 5 K& T M E
PR 2R3k L IF HN 22 Ji ity W i T 440 6 R 4 1 40 i
X 2SI A M A R R R R SRk, R
PDX-1 9 JH- 240 J B A8 2108 IR s /N BB B 5% T )5, b
PRI /IS B AR v B P S B A . Sapir 4R & B,
PDX-1 FHAE /) 20 it 388 5 76 B 5% 56 vhom A — 2E 0]
VPR e v I B 3R e AR KR T (EGE) Jg 7™
AR RN Z,

ABFFE BB pAAV-PDX-1 % 4% 293 T 41 Jifi

SRR LW IER Y pAAV-PDX-1 48 h J5.,293T 4 Jifs
B 2 A 5 & F A OGS PDX-1,Ngn3,PC2,
BETAZ2 (335 fH AR 2] INS FEK 1)K, X —
25 5 Yoshida 7 ] pCDNA3-PDX-1 Jit ki % A
/N I B A v ) 5 SR AR TR

itk — A WgE PDX-1 X} INS 35 [K 2 3K /) 52 0
AWEFEF pAAV-PDX-1 3 pAAV-MCS 5 pAAV-
INS 53 293T 4, LA & pAAV-INS Hujf 4% e
293T ZHififg 48 h j5 . RT-PCR #:1 293 T 4 g i INS
FER IR AR, Bk 3 P el A R LA B
BER., X PDX-1 (kX INS FH 1 £ ik
A HAEMR I .

ZEA VL ESE R R L AE 293T 40 g b . PDX-1 3%
PRUK Ji B2 B A O Bk IR 1 26 5K B 52 I, PDX-1
TE AR B 4 A A e 5 3% 43 b 200 e 7% 3ok 2 v AT
FEREMNEH. 2 THAESVIBEBENHNAEE. A
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