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Abstract

AIM: To study the level changes of hypoxia-
inducible factor-1a (HIF-1a), vascular
endothelial growth factor (VEGF), glucose
transporter 1 (GLUT1) and multidrug resistance
gene (MDR1) in pancreatic carcinoma cells
SW1990 exposed to hypoxia, and to explore the
possible molecular mechanism.

METHODS: CoCl, was used to induce chemical
hypoxia, and SW1990 cells were divided into
normal oxygen group and hypoxia group. The
expression of HIF-1a, VEGF, GLUT1 and MDR1
at the mRNA and protein levels were analyzed
by reverse transcription-polymerase chain reac-
tion (RT-PCR) and Western-blot, respectively,
in the above groups 24 h after treatment with
hypoxia and transfected with plasmid HIF-1a/
PCDNA3.

RESULTS: Chemical hypoxia induced signifi-
cant expression of HIF-1a protein (P = 0.0089),
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but not mRNA (P = 0.057). After exposure to hy-
poxia, the expression of VEGF (P = 0.046, 0.039),
GLUT1 (P = 0.0024, 0.036) and MDR1 (P = 0.021,
0.038) were significantly increased at the mRNA
and protein level. Furthermore, the mRNA and
protein expression of HIF-1a, VEGF, GLUT1
and MDR1 were all elevated to some extent after
transfection with plasmid HIF-1a./PCDNAS3.

CONCLUSION: HIF-1a plays an important role
in promoting the progression, relapse and resis-
tance to chemotherapeutics of pancreatic carcino-
ma by up-regulating the expression of the related
genes such as VEGF, GLUT1 and MDRI.
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I, i 96 40 A sk A P BRI R [RIRE S R B
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LR HTF-1 o) 25 5 A B B e AR 2447
TEA IO B RS0 T e SO B e ) Wi #E AR i £
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5 2R 7 B L A0UG W k22, IX AR AT
BT R AR G YT 75 . BT, HIF-1a
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1640564255 775 B 56 Esigma’/A 7); TRIzolifk
7l SupperScriptili# ik . PCRIAF &5
W A R EY A 5 IR B T A A A
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I REAE), ETFRNARIZEEEFIKEE. 2 pg
FMRNAWFESE A e DNA, PCR N 4R S
MR IFRS gt g 94 CHAE T min, $8J594°C
AF1E30 s, 56 ‘CiEK30 s, 72°CHEH130 s, §1530
AMIEI; eIk T72° C LT min. HJHS uL PCR
FEMIE20 /LI NERE LI BT HIUK. A DR DA
mRNAFIL P8 BT FrllE I mRNA K
15 7 IR 0 A R[] — &t A v A ) 56 A
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B-actin IEW4E AAGAGAGGCATCCTCACCCT 60
R4 TACATGGCTGGGGTGTTGAA

HIF-1a IF\4% TCAAAGTCGGACAGCCTCA 53
R \W4EE CCCTGCAGTAGGTTTCTGCT

VEGF  [FW4% TCGGGCCTCCGAAACCATGA 55
W4 CCTGGTGAGAGATCTGGTTC

GLUT1 IEW%% TCATCGTGGCTGAACTCTTCAG 60
W4 TCACACTTGGGAATCAGCCCC

MDR1 IEW4% CATTGGTGTGGTGAGTCAGG 58
R \W4EE CTCTCTCTCCAACCAGGGTG

218

460

500

314

174

®R 2 BEHNEVBNEFmMRNAEIZRIA (mean + SD)

DB HIF-Ta VEGF GLum MDRI1

BE (A) 0.121+0.098 0.189+0.043  0.095+0.113 0.117 +0.082
SESFREER (A,) 0.144+0.087 0.213+0.162  0.088+0.187 0.095 +0.109
BRITRERR (A) 0.409+0.123° 0.531+0.205° 0.312+0.146°  0.351 +0.150°
& (B,) 0.135+0.086 0.468+0.157°  0.413+0.095  0.399 +0.069"
FheE I PREES (B, 0.143+0.047 0518+0.094  0.526+0.049 0.402 +0.105

TRENITRIERZR (B,) 0.729+0.164°  0.856 +0.163°

0.722 £0.204°

0.698 +0.207°

°P<0.05 vs A\2H; °P<0.05 vs A, AH; °P<0.05 vs A,, B,, B,ZA.

xR 3 BENNEMENEFEBHIRIE (mean + SD)

B izl HIF-To VEGF GLUTI P-GP
BENR (A) 60+12 82+15 97 £ 14 74 +23
BENEERERE (A,) 57+18 91+24 78+89 81+37
BRNIFRERR (A) 273+42° 408 +27° 354 +73° 392 + 38°
RENR (B,) 187 +15° 391 +59° 391 +57° 401 +12°
BRENZ=EHERZ (B,) 163 £37 486 +24 425+ 16 385+ 27
TRENIPTRIERR (B, 342 +12° 702+21° 781 +51° 521 +13°

°P<0.05, °P<0.01 vs A2B; °P<0.05 vs A, A2H; °P<0.05 vs A,, B,, B,2A.

i, SAFMHER 5 B-actindE K (R T-PCRAE [A]—
WE N IET. BRNAEEZ B TRIzol Reagentif
FIEE UL FHHT, #A licDNA: KRN AR
M1 g/L, 7520 pL R NARFRHHIS ngfRNAS i
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LD (5 19 i g2k T A A W) Ak LR AT
1Y B 2 5ol 4 25 DAL 100 5 | 0 o B B SRR A TR
R BE (LK),

124 ZFF A kR mia 3 &G ok
Bl = 25 750, G ATIIA100 mg/LAS H L f ik
H(PMSFE)HIT mg/LANJIREE, 174 Jo N A\ 40 i 2
(5 ul/em®), VK LAEHI30 min, BCHEZRE, 250
i, B T-70°C %M.

1.2.5 Western blot#-il 48 % B -F & & /K -F 49 £ A
50 pgdi i FISDS-PAGEREIR HLTK, Tk Hidk
B DAY AT YE L, WA L0 (R SE RS R ),
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2.2 #FHIF-1a/PCDNA3.0 #2548 5 B -F 64
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GLUTI AR R L KA B PAE 5393 24 0.015
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/NTF0.05; MDRI[F)ZE R R IA A LL 5 P (E 2
250.042410.034, 5 HRIAFH LR PE 590
0.044710.038, ¥J/NT0.05. HEiH#E X); Bt
S B Y HIF-1a/PCDNA3.0 JFURL o 5 e 45 A
JTUREZH IR JEAS e 2% TR 2 HLF-1a ) 55 R R 2R
IR 2R I8 7K1 B 82 T v (B e 2 R B G % Jo bt
2 UL S A B JL 21 A U3, e Y 2 HITF-1 o1 1A
FIEW B S, PESHH0.019F10.024 347
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F10.029, %J/NT0.05. G 24E N); B4l
FIH S8 4 YL HIF-10/PCDNA3.0 FURL S AH LU AR,
HIF-1a, VEGF, GLUT1, MDRI 2. AHNW &
HRIL AR TR LD, PRAHIF- 1o 3 R
B RIE AP AR LR, PIESY ) 90.025510.039;
[i#f, VEGFIHIP{E 734 0.038#10.041; GLUTI
(RIPAE 5353 90.037410.035; MDRI1FIPAE 53 5]
0.043#10.039, ¥4/NF0.05. HE 15 X).

B 1 SRNEFHIRT-PCRE]. Al: FEH; A2: F NS0
WYY, AS: T SEIIITRIELYAE; Bl B4, B2: BN
FRTARYLLH; B3: RN,

Sk

B E

Al A2 A3 Bl B2 B3
HIF-1a

VEGF

GLUT1

P-GP

2 BEFWestern blotB. Al: W% 2H; A2: HEIIZS T
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2.3 T Ea F Y O AURR B
YL/ M L%, HIF-1a, VEGF, GLUTI1, MDRI
%) 2 PR AR 1 7P A i A 20 R AR 4 S
AR A (P HTF -1 o PRURI 2 1 46T 7K P AH
LA, PIE 2399 290.052510.057, $4K7-0.05; [A]
¥, VEGFIEPEIFI 8 1358 5 PE 73 71 2R 0.054 F11
0.061, ¥JKF0.05; GLUT1 P 3 40.062 41
0.053, ¥J7K1°0.05; MDRI1{IP{E 535 4 0.067 41
0.059, #1KT°0.05, #TLL it 27 = X).

3 171E

AIF 5T 2 R AR 2 T A7 S AR TR (R R A, At
L5 iR (K12 28 . I A B B AT T 25 0%, i
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WS, U2 RY, HIF-1o24E 41 i
A4 B E ARSI EZ AT 4 11 HIF-1 BV
75 1 oM FE AL R R 1) B IE AL %, T LA,
BRAUN, HIF-1 2R Ae s Y s i HIF-1a
Wi A 3 (R N2 A 5 15 S #6 A NH%, TE B E HITF-
1o/HIF-1B41 it 7 — SR 4%, SDNAMAEH 7T
HRE(hypoxia response element, $i% [ i 7o)
g5 2 5 T A R A 2R I A

T A (10 154 56t R0 0 L 48 0 ) R 4. T e R A T
X I B AR I AR PR B 4 R AR — R B IR IE
PE AR, AT iR 4N i DR A1 R R 42 AR
S, RO ZOR I A AR, ekt
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oy RHIF-1o it B, A6 — Bk A i) 3
DA 42 R 21— BEHR ESS 38 1/ ) 3 1 9 91,
ZHREMHF— 82 MNHBS(HIF-binding site,
HIF-145547 55) FMHB S PR 1) — AN 5k 2 AN il )y
(M= A FH G HAS(HIF-1 ancillary sequence,
HIF- 14 741)). B A5 A HIF-1af/E 7 X5
Zy3Fh: (1) HIF-100H 4285 R0 3 R 1) 55t 14 It
LA H TS (2)HIF-1adlid 1 5 & A2
(1] 183 A A P R HG A 5 2550 v 56 R F i = A e
PG G B 4, TR0 3 R0 IR R i 3%
12 (3)HIF-10un] 75 3 At AR 1 200 K PR S 1)
P 1 2RE R H S FHIF- 1ol v2 -
il I AR AR R A, A B E TR s A BT R
PRIk A R T e R M A PR AR T
SEFRIE NI, HIF-1a 2 2140 208D, If
MM R EERS Bk, SHIF-1pE M — 8Bk, 1’
MRS 5 S SR DR 5%, i 5 | — AR 9 40 ok i
S S N, SR A K R A e R S S PR
AW R AE, VEGFZ 15 8 40 i (13X
Pl A=) 47 0, VEGF & —FhJIF 22 8 it 41 43
WRAAEE G, B S R, A T
S N 25444-58444, SLIEDEA T 2R 60 4L i
MRACHE, A4 A i % B9 45 (1 8 A4 T N7 A
W2 7. VEGF & RO 3 Py Rz 41 i 5 58 A1 B
AT TR 7, I ) 5% m i R 0 1, AR
S L5308 3% PR 5~ (VP F), S6f I A5 A Rz 40 i 1 43
Z4. BB TS KMIERE. ST A
ER I R VR B, HAR S L B R R
B BB O SOIR A 7 A3 B AR B
R EE/EH. EVEGFIERR, A % 40 i 1
B TR, dNUANEE AR K AR, BN il A A
JERG. BT mRNAZE BT 30, VEGFA4F0 2
BRI LA H AR A Rk, 235 W VEGE,,
VEGEF 45, VEGF 4o 2 VEGF,5, H:HHVEGF 51 1
B, AT, VEGF, 6k 20 WAL R (1 iR n]
YR T 4 L (I F1t-1, F1k/KDRZ 4K K 1%
VERW, 2Py RAEVEFH M 2R, Mk, 3
IEFEVEGF o E AW TN G IEATWEE. SEAAS
IR0 IR AR 38 K I R i 28 I SR P A T 2
LR S Wiz N A Rl B GLUT- 1405 1 i
AT HE L LU B L D LN P B ) — AN
FENL, PREEAN P AL 2 0 2 AN R S %)
GLUT-1%E FIRE 1. GLUT-152 B4 A & Al
AR BN AL BER AL I 115 S, GLUT-14
PRI S0 3 DX 1 4 AR P 41 AT 1M480 bplf)
Sac [ /Pst I F B 5 CoCL(BRLEAAA &) T 1
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GLUT-1 mRNAMISERY, R IAGLUT 15 g 1)
TG 2 AR S S IR iR 24 R I R I
7 LA N 53 5 SO T 14 [n) 8, 17 25 24 T 24 ik K]
ST IR AR T . SRR 32 B A,
2 55 22 21} 24 1) 1% 6 B DR At et A%t P i A2 T R
A KRR R IR E A T LM AT Y, 22
i} 255 FIMDR )& - AEMDRIER %, /2 H
HIA N MR 22 25T 25 B 2 —, L7 AR ML
A AE A IT 2510 V00 IR 40 L - MIDR LR J )
-, 0 I R A I A SRR 1 SEIMDR 1 R i 3R
15, HILZ 25 25K 8L, PHiE AR (1P-glycoprotein,
P-gp) JMDR 1 A (1) 4 i =4, MDR1JE B 14
B SO ERIE, N R E A B P-gp
— P IR 1, RN A0 A TR B 254
R TR AR PR A FEM s 8 R R e
SIAIEFUEE DR I e 4 25 FE RR 97 N B )72 1)
— Rk, RS AECoCLIL A5 S H A 3
fili Bt ¢ NAMEHERHIF-1a, FIHHIF-1o
(135, WEEEFERE T Ve ik DR 1) 2% . 25 BF JTHILF
(IIhRE. 25 EoR, BT LUl % FHIF-1a
ff)8¢35 I _EIHVEGE, GLUT1, MDRI1 (k.
HIF- 12— Z SRR, oMl BIV AL K,
BV LA 1) AN AR €, o M SR (1) R I 52 %
R R Y, HE B AMATEE. CoCLIEH
T s, LA B IHIF- 1ot F )R IL H
X HmRNAR LR AT LW, $27RCoCLH)
e L I HIF- 1ot W B AT LR B3R
IRHG SR, T g NSMEVERTHIF- 1008 585 3
HIF-1aE HRIE, X RE ETARNAZK- [ FRIA,
IXT] BERE 5 HIF-1obE RSP T v 1 A6 R 0 2
P Jo 3 400 L A B I H LR - 1o 11 B AR 1)
ISR . MAED ] CoCLAE FHIHIF-10
P B I ARt B D 2 AN SMJEHIF-100E A
J&i, "L B HIF-1a, VEGF, GLUT1, MDR 134
AT R HEAH I P 2 1 1 2 8 B4 B S e At S 56 21
Thim. 1X /D0 LU 3 ffRe, e Bl ik A2 Kk e
AR, TS T RO AR R, X R
SR SE T A 55 ) 0 24 8 S PR TR AR G O
JEE ok I AR A I 3 R DA R A Bt IR B B ) 4 B
AR, [N AR AT R A T R e B AR E
a FIHIF-10 1A I R 1 3Rk G I, T2 bl
THIF 731K e, AT SO iR
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