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WE B WEKXHAFETHET - La(HIF-1a) X5 R 401 BxPC-3 fk 7 8B 19 5% .
Fik RS (D) BESKET(0.5% 0,) (RAMESFE 4h, K ¥ Y I L HIF-1 o ALY BxPC-3 41 i
Ty B SR IR 5 (2) B SRS R T IR AN B 3R, SRR s ) L HIF-1 o J KL (4 BxPC-3 40 Jt 1% & % % IR
41 (3) A ST (0.5% O, ) (kAN 3% 4h, F2 8 Y ] L HIF -1 JiRL Y BxPC-3 40 fifg 52 S 9246 41 -
R FH 0 % S B G W 8 L ( RT-PCR) il 2 % B 37 ( Western Blot ) £ Il 5 41 (1) HIF -1 o Hl survivin 3£ 35 1%
B o i AR AN MTT B 6 75 A A [ 550 4k i A 97 259 (5 - SRR W e B 2 % P fh 22 ) X & 41
PR AERIME RN, 58 SR HIF-1o 1 suvivin (9 K0 B MK (P <0.05), 5% 1
HAHE, SEHR A M TR WHE SRR RIE L, mA R REME (P <0.05), g8 Jx X HIF-
Lo 7 i 38 &8 P W7 survivin (1) 3% 35 17 38 58 19 IR 988 0 b o7 i S0k o 4 o T 2858 i BRI HIF -1 a0 1 35 54
o 18 R PR YA T B A — R R iR AR

KRB/ YITE; R XBRAFETFHNF-1a; 178 HEITE

FE4SHES:R735.9; R459.9 XERARIRED : A

Effect of gene transfer of antisense hypoxia inducible factor-1 o« on
chemosensitivity of human pancreatic cancer cell line BxPC-3

CHANG Qing, QIN Ren-yi, GAO Jun, FENG Yan-ping, HUANG Tao
( Department of Pancreatic - biliary Surgery , Tongji Hospital , Tongji Medical College , Huazhong University of
Science and Technology , Wuhan 430030, China )

Abstract ; Objective To observe the effect of antisense hypoxia inducible factor-l1a ( HIF-1a ) on
chemosensitivity of human pancreatic cancer cell line BxPC-3 under hypoxia. Methods BxPC-3 cells were
divided into 3 groups : (1) BxPC-3 cells were non-transfected with antisense HIF-1q plasmid and exposed to
0.5% 0, for 4hr ( hypoxia control ) ; (2 ) normoxic BxPC-3 cells were non-transfected with antisense
HIF-1a plasmid ( normoxia control ) ; (3 ) BxPC-3 cells were transfected with antisense HIF-1a plasmid and
exposed to 0.5% O, for 4hr ( experimental group ). Expression of HIF-1a and survivin was detected by
RT-PCR and Western Blot. Growth inhibition rates and apoptosis rates of BxPC-3 cells under different
dosages of chemotherapeutic agents ( 5 -fluorouracil , doxorubicin and gemcitabine ) were measured by MTT
colorimetric assay and flow cytometry ( FCM ). Results Expression of HIF-1a was obviously down -regulated
and at the same time survivin expression was markedly down-regulated in experimental group ( P <0.05).
Higher dosages (100 mg/L, 200 mg/L and 400 mg/L of 5-fluorouracil, 0. 05 mg/L, 0.075 mg/L
and 0. 1 mg/L of doxorubicin, 10™° mol/L, 10 mol/L and 10”7 mol/L of gemcitabine ) caused a
greater increase of inhibition in experimental group than in hypoxia control ( P <0.05). Conclusions The
results demonstrate that antisense HIF-1q inhibits expression of survivin and enhances chemosensitivity of
human pancreatic cancer cell BxPC-3. Blocking HIF -1« in pancreatic cancer cells may offer an avenue for

gene therapy.
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BEE T T - La(HIF-1a) 76 B IR 2
Pk, O0h R R Y LA AR R R A R R R F AR
T, B S £ W, survivin 76 B2 R B PR Kk
H5 7 SR A P AR B EMER X
HIF - 1o X [ i g A6 97 50CJ% A 1) 52 Wi e G 5 survivin
IS S A

1 #MEMATE

1.1 ##

N B8 B g 40 M Bk BxPC-3 g 3 b B B b U 40
A4E Bt AN pCR3. 1-FLAG-HIF-1o Jit KL Hi 15 K
SORWE A B, HIF-1a it N2 BEH AW A
Santa Cruz 7\ 7). survivin e 3t N Z WP W B
Neomarkers 7 7] . Dosper liposomal # ¥t i& #| 4 H
Roche 24 ) o it 416 W) i A 90 19 2F B0 %R TG 1 A b
L AEY EARA WA F . B RNA 4L i 5l & W
F V-Gene 23 f), M-MLV ¥ % 5% i | Bl L 51 9 | Taq
RA MR BB R & W A Promega A Fl . A I
fiti (BamH I, Xba 1) T4 3% 4§ & 51 ¥ & 8 F K &
FAEY A A B K ) & A Omega 23 .
DMEM $ 3 £ 15 4= 4= 1L 7% #5  F1 Gibeo 24 7 . PU
L H e (MTT) | — H 3L AR ( DMSO ) K G418
Wy A Sigma 2% #]

1.2 7%

1.2.1 FREMmEAEE LI A pCR3. 1-FLAG-
HIF-1o BTRLH BE MR, & X HIF-1oa 519 LJiF R 57 -
GTC GTG TCT AGA AAC TTC TGG ATG CTG GTG-3',
R 5'-CAT ATT GGA TCC TCC TGT GGT GAC TTG
TCC-3", 95°C A5 455, S6°C iR k 45s, 72°C FE fifi
455335 MEH, T2°C 4L 10min, § 3% F B K /b
b 721bp . P44 B B4 BamH 1 #l Xba I XU V) J5 46
AH] peDNA3. 1( +) f BamH T 1 Xba T i 8, 375
HH KL pecDNA3. 1 ( + ) - Jx L HIF-To, [ V)%
FEAF B & R HIF-1a B BTRL pcDNA3. 1 ( + ) -Jx X
HIF -1 o, K &P 8% F 42 WO kL. % BB 37 BxPC-3
A0 M o K& N B Y 4% Dosper liposomal e it 2 5] ) £ 1
U AT ,600mg /L G418 i i .

1.2.2 w2 A orm BASLMHET(0.5%

Document code : A

0, ) AP35 37 4h, K55 Yy Je L HIF -1 o 57 K7 ) BxPC -
3 40 iR O i SRR BRAL R SRS R RSN B R R
e ) CHIF-1o 7L A9 BxPC-3 4 fifd 5 o 5 4 %)
HRZH s SRR (0.5% Oy) IRAMER 7 4, B e |
X HIF -1 o 5747 ) BxPC -3 4 il 15y 52 50 4 o

1.2.3 ## FREAH84 K& (RT-PCR) # @ HIF-
la & survivin mRNA 9 & 35 N 8 RNA 4fi 16 3 5
B B BxPC-3 40 it N 19 5 RNA, RNA BEA 4 RT 2
N A 8 cDNA 25 1 88, 8K 5 #F 17 PCR 73 (PCR ¥~
WA Ky 55 [ PT-100 A1) , RT-PCR §" 4% HIF-1a 3l
¥ F#H 5'-GAC AAG CCA CCT GAG GAG AG-3',
Tk 5'-GGC CIT ATC AAG ATG CGA AC-3',
95°C As M 455, 56°C 3B k 45s, 72°C % ff 455,35
G, 72°C FE ffF 10min, 7B B R /b
383bp, survivin 5| ¥ [ 5'-CCC CAT AGA GAA
CAT AAA-3', Fiif & 5'-GGA ATA AAC CCT GGA
AGT G-3', 95°C A8 45s, 50°C 3B k 45s, 72°C 4
fift 455335 ANJEH, 72C EEAf 10min, § 3 7 B K
/INH273bp, B-actin ¥ F WK 5'-GTG CGT GAC
ATT AAG GAG-3', T it 5'-CTA AGT CAT AGT
CCG CCT-3", 95°C A5 Pk 455, 56°C iB &k 45s, 72C
FEAR 455530 NPEH, 72C AP 10min, § 3 7 B
K/NHK 520bp o SR F . SOpL 2B AR &R o 4% 5l
WA E 0. 1 pmol /L, dNTP £ 50 wmol /L, MgCl,
1.5mmol/L,Taq i 2.5U, ¥ W= % 1.5% Bifig
Wi BE R LUK, AL SBEGLE, BAMT T LS R

1.2.4 % 9% % i ( Western Blot ) # | HIF-1q %
survivin & @ 69 & k= K5 Ak $2 0L BxPC-3 4
Moy 4 E M, 6%, 10% SDS-PAGE ¥t JiF HL Uk,
100V, Sh; 56 B8 &5 m R £F 48 8 &, 5% WIS W5 k%
BHMA L 1000 F BRI Z wEIAK, 4CH
BB MASEA B PR =9, ERER
Lh, PR, fb BOoLR, @ L% E(E,

1.2.5 MTT b & &4 m BxPC-3 % e 3y 4] & 4%
Fl BxPC-3 21 il 2= 96 fL 4H A 15 57 Ak, 43 5 i AR [
WL S — K M BE (5-FU ) , Bl 25 &K, & 74 b 52 .
Hop 5-FU ¥k BE 4y % 8 10, 25, 50, 100, 200,
400mg/ L ; Bl 2 Z ¥k &4y % 0. 025,0.05,0.075,
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0. 1mg/L; % VG fls 2 43 5] 5 1072 107" 10710,
1072,107%, 10 7 mol/ L, % Hx ¥ i% 57 25 (1 L #l &
254 AL . B F7 48h 45 HJE A MTT (5mg/mL)
20 L/ L, B 4h (525 41 B X IR AL B T 0
5% 0, BHERG 3 4h) , /N0 R 3 FE LS W A
DMSO 150 uL/ fL, #E ## 10 min ; fif #5 f% 490 nm & K
K TR BE (A ) o AR 91025 2 35 200 i 4 ) o
MM = [ (CRMZ WAL A - 259l A i)
(ML A fH - 25U A ) 1/ (R
LA -ZHILAE) x100% .
1.2.6 A X @A (FCM) 2l A= 4 41 BxPC-3
S0 8 4 R 2 AN R T, 80 % YK £ T AL VR AN, 4°C
ik B 5 b ALAT B B2 £k 2 o (PBS) ¥ 2 2 BE, i
ALV BE (PL) ,4°C i 6 30 min, B # 47 FCM & 1 . 1
FH K 1 3E 45 BCHE 42 7, 1R T Go/ Gy 11 DNA &5 4t i1
20 M8 R T A0 M, T O AN I R B 1Lk U T
.
1.3 %itF4E

BOHR Rl v+ s 65 L SASS. 1 S5 B M 1 o 47

1 : DNAMarker DL2000 ;2 ; pcDNA3. 1
(+) - X HIF-1« J§ifi BamH I 1 Xba
I XHEEY) ;3 : peDNA3. 1 ( + ) Jfi ¢ BamH
I F1 Xba I X fiff Y] ; 4 : Lambda DNA / Hind
I + EcoR I Markers

Bl 1 F BB pcDNA3. 1( +) - X
X HIF-1a % 5E

1 : DNA Marker DL2000 ;2 : it 4 %I

BEAL ;3 . F AR B 4. S0 4
B2 SmA. %A
M8 2 HIF-1a mRNA 3% ik 3k &

{0 IR 2H A g SR X E 3

K gy, Po<0.05 R 2SR B EM

2 #F B
2.1 EHARKRHP pcDNA3.1( +) - R X HIF-1a iy
¥E

A BamH T 1 Xbal X[ 4], 3K 28 ¥ B b f0 2 X
HIF-1o F W, K/hNHK 5. 4kb f1721bp (K1),
2.2 HIF-1« & survivin mRNA B R &

SZI 4 HIF-1o % survivin mRNA [ 32 35 1 2% f&
R (B2 -3) . 48 HPIAS-1000 & %t it 2 /3 #r , S 5
4 HIF-10/B-actin mRNA J7 0.2367 =0.0094 %
I F B & X BR 4119 0.9638 £0.0203 ( P <0.05) ;
i S g 4L 5 % SR PR AL 0. 3167 £0. 0163 2% 5
TGt m L (K 4a) . [HFE, 525 4H survivin/ B -
actin mRNA 4 0. 4601 =0. 0122, & 2 {f F 5 & 4
FRZ1) 0.9883 £0.0167 il A X H 4149 0. 8981
+0.0109( P <0.05) ; ifij fle 4 % B8 2H i 46 %) BE
HES TG ITHEXL(E4b),

1 : DNA Marker DL2000 ;2 ; 52 5 41 ;
3 H AN MR 4 BE R IR
SCHG AL R SR IR R B A
B 44 survivin mRNA 3 35 H Kk &

B4 X HIF-1a Fif HIF-1a f survivin mRNA [ 3 ik
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2.3 HIF-1a ¥ survivin & H # & i£

SCHG 2 HIF-1o J% survivin 25 [ [0 32 15 5 2 B A%
(& 5). #§ HPIAS-1000 K & it 2% 4y #r, 56 5 4
HIF-1a/B-actin 2[4 K 0. 1798 £ 0. 0063, i & {k
FHA ST BYL ) 0. 6442 £0.0151 (P <0.05);
MSEH 45 % A Xt M4 0.2573 0. 0135 2 57
TgitEE X (B 6a) . [AE, 25 4H survivin/B-
actin 18 0.3659 +0. 0117, i & ik T & X 18
Z1H0.8539 £0.0192 FIH & X AL 0.7324 =

0.0098 ( P <0.05) ;i il % Xk MR 20 A1 3 4 %) 18 21

EHRILGEITFE X (K 6b) .,

1 SCU0 A 52 . 8 SO IR ;3 B X R4l

B 5 34 HIF-1a } survivin & [ 1 315

B 6 Jx X HIF-1a T HIF-1a K& survivin 3 [ ) % 15

2.4 AEFEHITHYI BxPC-3 4 i 1 78 & &
B #1
5-FU {E Jfl 48h J5 I 5C % 41 7 100, 200,
400mg/L B B A K W W R 4 8 A 33, 70%
45.78% ,58.89% , Sk X MR AH I 22 A gL it
FEX(P <0.05) (K 7a), Pl R/EM 48h )5
B SR 2HAE 0.05,0.075,0. 1mg/ T i (% A= 4
R h 12.57% ,21.45% ,31.00% , 5 G & %
MAMIL2Z R AZRITFEX(P <0.05) (K 7h),
H AR 48h RS A 10771078 1077

& 7

mol /L B = K 01 4 2 43 %] %y 32. 08% ,39.47% ,
48.15% , 5HAXN BHMEL ZREHRITFEX(P
<0.05) (& T¢) .

2.5 AREAEELRFHYX BxPC-3 AT/ &
5]
e E AR ,5-FU /E FH 48h J5 W SE 56 4H

7£ 100,200 ,400mg/ L i}, B 8 Z 1E H 48h J5 (1) 5L 5
417E0.05,0.075,0. 1mg/L B, 7 75 fth 22 VE ] 48h
JE RSB AL AE 1077 1078 10 7 mol / L I 43 1l 5] ik 85
FEIAT- R (P <0.05) (% 1-3),

7 [ 790 45 25 AL I 285 1 %) 25 21 AR I AR R B R
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F 1 RFFES-FU % 4 BxPC-3 418 04 12 % ( «

+5 )

5-FU fil it 41 BxPC-3 4IHIIHT- % (% )

(mg/L) SCgm A IR ZH SR IR 2
10 3.65 +0.94 2.78 +0.73 3.81+1.26
25 5.67 +0.91 4.88 +0.84 5.22+0.72
50 8.06 +0.79 5.94+1.12 7.26 +1.31
100 15.11 +1.767 6.17 +0.88 13.75 +1.42
200 27.12 +1.48F 8.23 +1.21 20.96 £2.02
400 31.26 £0.737 10.15 +1.64 26.77 +1.38

et S HEExT B

T2 NIRRT ER 2 AR 45 4L BxPC-3 ZIMII T (x £ 5)

i 25 2 5] i &40 BxPC-3 MM T-R (% )

(mg/L) SEERA Bl g X BR W AN R

0.025 4.55+1.22 3.58 £0.71 4.06 £0.85

0.05 10.12 £1.307 4.95 £0.68 7.42 £0.79

0.075 16.43 £0.847 9.47 +0.76 12.52 £1.18

0.1 23.09 +1.617 11.82 +£1.42 18.31 £0.97
et SEEST BRI

K2 AFGIEE VYA A4 4 BxPC-3 A -4
)

(;is

7 76 b 2= 5] 41 BxPC-3 AP T-F (%)

(mol/L) SR BT IR 2 A IR
10-12 5.81 +0.95 4.56 £1.34 4.98 £1.06
10-" 7.96 +1.81 6.42 +0.87 7.04 +0.93
10°10 11.85+1.74 9.67 +1.59 12.61 +2.04
10°° 25.41£1.43%  11.03+1.21 23.75 £1.62
108 30.65+1.847  14.46+2.14  28.72+1.57
107 38.54 +2.667  20.57 +1.67 34.86 +2.09

T SR R H
3 3t i

LS E Wi T N1 g A e s et N <
HACRIFARNE . SRR L7 JORmH +
e e R0 % BT RO — A R R B R
B R A, AR 22 58 B R R AR AR JE e A B A R R A
S M b e B o TR IR TS 25, HORT S 4RO B9 R
I AR TR e B A I BF g 0

Ji it 3 L AR AR 2% AE Bk A I A fiE

a4k 2 3 H

B AR B T R R 2R RS

197 25 9 A BE I Jge i M 1 WL AE T O S A0
P T XY 24 T 2 R R An e, 3L 24 AL
B T IR 40 AE S BE 2% K mdil g 5 R P OBE B 10
ALY 259 W HEBR Ah, B TREIKIL AW B2 1
# 10 Xiang 25170 f K A Ab S2 86 45 B 4R R, survivin
B )R 9T R kB MR RN BE g AE AN 0 R AT Y IR AR
Tamm 25180 84 3 38, 58 3 4y 7 4L B0 I survivin A9
RTINS R, B ITT A —E ., &
AUEE EK W], HIF-1 o mRNA [ 3R 3K 5 survivin [y 58
A — ok R AR A ST A AR R B I T
i BxPC -3 40 1 %5 Yt [z X HIF-1 o g F ## survivin Ay
Fik LM H, S ECRES T, M HIF -1 (9 35 35 %
B BxPC -3 41 i Xt £k 97 1 fE A

Zi B TR, Je X HIF -1 o 7] 68 3 15 FH Wr HIF-1 «
I survivin [ 3 3% T 4 5 9 AR R X 6 9T 0 BB M
o o, AT B SE o B HIF -1 o 9 36 35 Sy 2 B o 46
BT B — OB B AR

S % 3k
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