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 E: H 5T RNA T3 BRI A s T F-1a (HIF-1o) 5% SRR (263K 00V F LA X 8 Ja 40 it 4 5
FJHT- RIS, Jiik FHE A HIF-1o B2 D5 (945 % Je RNA (shRNA) BUR% A 4RI 4% e 1 #8340 BGC-823 ;5% i RT-PCR
1 Western blot 4G HIF-1 mRNA ZE 357K s MTT 246 044 He 5 %o B 9 40 B 25 < (09 30 1) s TUNEL 725 0022 40 B i) A
T2 0L s TR AR TR Y J5 B A A A0 R A TR . 855 Tt T pshRNA-HIF-1al 1 pshRNA-HIF-102
2R TR ; 5 Y BGC-823 J5 , 525 ik 41 A LY. , pshRNA-HIF-1ol 1] A5 2541 ] BGC-823 4fi ifd HIF-1ow JE DA S FILER [ 3836, 1)
RN TT ik 93.4% F1 55. 7% s MTT 35 B4 G Ja AN AR 4 B 2 Az 20 ] 5 SRR 245 R gy 5 R TR R & T
23 EURLEH (P <0.05) , BGC-823 4 Jfg 3 5t 1% P b 2 BEAIK, Gy ~ G, AN M L BT S 3 fn, S 1915 G, ~ M S 4 g L 1310 2
TUNEL v B /R 7 Y J5 A A% 40 A% Yo (o 7 SR AL sl KT 24 5 (R P 5 56 187K, pshRNA-HIF-1ad (49858 K 41.75% , &5 1K
N SMIIHESE I ESE pshRNA-HIF-1a] G5 200 S 5 4101 BGC-823 HIF-1q FEPR 55, 0] & i A sy % S LR T

KR B RNA T IR 2 P -1 o s EEALBCRL AU T 5 BGC-823 41l ifg

BEES %S, R394.3;R730.23;R735.2 XERFRIRAG . A

RNA interference targeting hypoxia inducible factor-la in BGC-823 cells inhibits

cell proliferation and induces cell apoptosis

ZHOU Wei', JIANG Zheng', ZHANG Bin*, XIANG Ting-xiu', HUANG Ai-long’, WANG Pi-long' (' Department of Gas-
troenterology , First Affiliated Hospital, *Department of Community Medicine, College of Public Health, ’Institute of Viral Hepatitis,
Chongging Medical University, Chongqing 400016, China)

Abstract: Objective To study the expression of hypoxia inducible factor-1o« ( HIF-1a) in BGC-823 cells
after RNA interference and the proliferation and apoptosis of BGC-823 cells. Methods The recombinant plas-
mid pshRNA-HIF-1a was constructed and transfected into gastric cancer cells BGC-823 by Lipofectamine™
2000. Then the expressions of HIF-1o in BGC-823 cells were observed by RT-PCR and Western blotting, the
cell proliferation was examined by MTT assay and the cell apoptosis by TUNEL and flow cytometry. The trans-
fected cells were transplanted to nude mice to observe the inhibitory effect of transfection. Results The re-
striction enzyme digestion and sequencing result showed that the recombinant plasmid of pshRNA-HIF-1« had
been constructed successfully. After it was transfected into BGC-823 cells, the genetic transcription and protein
expression of HIF-1a were inhibited significantily (inhibitory ratio: 93.4% and 55.7% ), compared with con-
trols. The inhibitory ratio of cell proliferation in the pshRNA-HIF-1« transfected cells was higher than that of
controls, and the cell ratio was increased in G,/G,phase, and decreased in S and G,/M phases. The apoptotic
ratio of the cells transfected with pshRNA-HIF-1a was also higher than that of controls. Karyopycnosis, nuclear
chromosomal condensation and segmentation were observed by TUNEL. In vivo, pshRNA-HIF-1al was proved
to be able to inhibit the proliferation and induce the apoptosis of BGC-823 cells by restraining the expressions of
HIF-1a, whose tumor inhibition rate was 41.75% . Conclusion Our results show that the recombinant plas-
mid pshRNA-HIF-1a can inhibit the genetic transcription and protein expression of HIF-1a, and suppress the
proliferation and induce the apoptosis of gastric cancer cells BGC-823 in vivo and in vitro.
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(hypoxia inducible factor 1, HIF-1) 7§ 4 g 2 1 &5, 18
HAET 8 R AR A A5 0 0 B R A0 i A8 N B 2R K
K AR LLA A iR B R I =R A W T
A R i e aA , NI G2 2 e 1 /8 P A A i g X
AR o bR 0 ME A B R R R 2 A
AR ZR TR BRI 3 o7 AP AR R 55, DT el 45 i g8 A= 4 Fn oz
B T HIF-1 5 DR g 48 B b S P
AT s 20 AR A R A i RR T R B
B o HIF-1 ARSI 8 20 %G 4602 B 14 3 29
8, M H 510 2 M8 6 55 L DR T 3 U G, W
FI25 1030 97 JO A8 L P S BRI RE A R T
HIF-1 mRNA, GEBG7 MR 0 B 8y . AT LL S 20
FLR XS G, BR D RNA FPEH AR XS HIF-1or 315 F140 i
HEFE AR, I AR I HIF-1o0 T 5 98 A LK VA T 7 24
7 HE A

1 #REFE

1.1 #4

N B4 Lk BGC-823 [ SGC-7901 Hy R R B R 2= L fili =
2EBER AR IR E R A, S U6 Ja s TUBTRL pTZU6 + 1
i1 35 [ University of Michigan Dr. David Engelke B 31 A
HIF-1 BT PP T Santa Cruz 23 &), S-P 9000 57 & . —
ittt R 1gG W A b 5T A2 W5 24 W), i 5 4% 4305 Lipo-
fectamine ™ 2000 1A F) &4 ] £ [ Invitrogen 24 A, Bk Bt 71
Ay A QIAGEN 2 ), 40 g &L RNA $2 3 RNAiso Reagent i 5
& . RT-PCR i /1] & 9 A TaKaRa 2\ w], TUNEL i i & W H
Roche 2]
1.2 7k
1.2.1 fiidkmE Rk HIF-la 4008 00004550 S I 4N i Bk
BGC-823 .SGC-7901 F 24 £LARICH, K H 4% 37 W f5 A — 8¢
HIRASM(95%N, 5% CO,) M AR & 2% 48 F 37 C iR
AN ARG SR, F 0.6 .21 .24 h F128 h B 4% 2 R F ik
[ 30 min J5#% S-P 9000 {7 & #1620 ¥R 1T, DAB B4, ik
F; HIF-1o S 228 AR AT LAF 5256
1.2.2 SEHBKAEITSEM AR shRNA (9351
GenBank 1) HIF-1o( AF208487 ,2 522 bp ) [ 44 fid 75 41, 43
FIAE 628 1 H1 907 fi it 19 M ZH BRI siRNA 1E FH4E 751,
Hh ] 43 ] B TTCG A TTAGTACT JB i & Je 4544 , 3/ R o A
HespZE{FS TTTT, JFAE 5F 3" Ko 4551 A Xho | Hl Xba |
Y675, I BLAST k& 2 BT 1T DNA J3 51 (0 RE A, & USEA%
TR, SR)5 5 pTZU6 + 1 Fkr i H2 , D) A 3 4 o 44 e ) 4
Jiiki shRNA-HIF-11 . pshRNA-HIF-102,
1.2.3  Brkcfede  WOPOW BRI A , B T 24 AL
Mk 3% , MLk 70% ~90% 1 5 I, 3 Lipofectamine™ 2000 iz
TS Uh W A3 HEAT 20 LA UL | S 06 A5 B ) 4 e - S B iR Y
VIR ERAELEIY 1: 2.0 M Y2 A 3 S m A& B 5740,
37 °C 5% COEFAATIESE 5 h 53 & 10% a4 s 1)
IR AR AR A 3R 24 ~ 72 h S AT U, SR 4 5
.2 A 25 TR H (pTZU6 + 1) (BAYEXT IR 2H ( pshRNA-

GFP) ,shRNA-HIF-1al £ pshRNA-HIF-102 41,
1.2.4 RT-PCR ¥ 40 Fki i} HIF-1a mRNA (312 %%
YR MREI 5% 24 h, BEHUE RNA R )5 3E4T RT-PCR (455 )
P, HIF-la F3#E514 5'-GTGGTATTATTCAGCACGACT-3',
TR 14 5'-ATTAGGCTCAGGTGAACTTTGT-3" , 3 HiHE B 47 515 bp;
P2 GAPDH [ }%5| %) 5'-GACCACCTGGTGCTCAGTG-3", T i
B[4 5'-GAAGGTGAAGGTCGGAGTC-3', ¥ i & FiF 3 821 bp,
i S 2 W 454 242 °C 20 min,99 °C 5 min, 5 °C 5 min, {{# 1
W PCR R £t :94 °C FiARH: 2 min, 94 °C A8 30 5,55 C
Rk 30,72 CHEGEM 1 min, JEEF 30 Y&, 72 °C 28 1k 55 4E {h
5 min, § WG YIHEAT 1% BENEWEEERE FLUK , Bio-Rad BEE U5 F
BRI R, Quantity One 3F50HT 4500 T3 HE(H
1.2.5 Western blot 46 5 21 Ji i % HIF-1o B 2235 (15 )

S IRERTTE 39 h, EEGEE (LIKEENIE, 4 C PBS ¥ 3
WJe AR M2, vk 1 %4 #% 30 min,4 °C (12 000 x g £§.0»
15 min, I 1 RIS 40 i 5085 H . 8% SDS-PAGE HLJk J5 7%
B, PVDF BT 5% 5% LA 9543 19 B b 4 Ca s A
HIF-1o BASEREHTIAR(1:500) ,37 CHRERBEE 1 h; FEH bR
IgG(1:750) — 47,37 CHERMEE 1 h,ECL 85, P2 Tublin
BTSSR (1: 1 000)
1.2.6  MTT fa 54 B X s a0 A 4 p il B
5AEIL YR IR KGR 0,24 48 h #1172 h, Jil A MTT %)
20 wl,37 CHFE 4 h, WFHFLA_LIEW , A DMSO 150 pl, ¥k
10 min, 3% 570 nm P4, 76 B A5 A bk i 45 L A9 IR O B (E
[D(570) ], %4 IHAMA .
1.2.7  JaCat o g A v BT E %
SR pshRNA-HIF-1al 202, LL2s (40 M 20 | 28 0k 26 A
AR R UL R IR RS 57 24 48 h F1 72 h, ERFHAL .1 000 1/min B
DAL, PBS Uk 1 ¥k, B0 2 PBS, LA VKA 11 70% .1
[ T, PBS g g B0 PL (R RO = RIS, LR
Y A
1.2.8 TUNEL 3% # i 40 A3 7 7= 4% pshRNA-HIF-1ol
20 2 ORI AL 2 AN AL, BOR B I AN TE 24 FLAR e
L G AR 4 35 95 48 h, 4% TUNEL 2570 & 82 VE 30 W 3 17 45
Yo FIEFRHES : TUNEL BHPE ) 5607 T 40 i i, 5 348 (0l 3%
B, JEBE T EL 6 ASIREF TR AH M R T2, RO T 40 M A
iR H AR
1.2.9  H B N 98 52 5% Mtk 5 JE % BALB/c R 15
HORBUE 18 ~20 g( HE R ERFRFZ LW sy o i4t) | i
F2T SPF 9 JC T IRl 5% 35 o T I 9 b XoF B0 AE K 0T s 4 i
BGC-823, T IfiL 1 1 77 W 5 0o Mk U4k 2 3K, TR A i %, LA 0. 2
ZZTF PBS FAE (& 1 x 10740 ) 420 45 4L/ UL 3 8 I
KR T MM AR >5 mm DL fEER Bk 3 4 A4 ARk
2H 28 FORLZH A pshRNA-HIF-1o 20,45 RAR LR 1 d ik
S BURL 50 we/ U, ST RTFRAR BRUIA T &, SRy d 8 WS 5140
JI o A BEAR B, 3 2 e ) e o i, #% DL R A

IR 2 (% ) = (25 FURL 4 V3498 it & — pshRNA-HIF-1al
203988 T A ) / 2 TR 2H 3988 6 < 100%
1.3 %itsFFH&

THERORLL x =5 3R, 1 SPSS 1.5 e itk i 47 56 2 Bl
BLJ5 2253 BT I PG LA
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2.1 kit Ak HIF-la 6920 otk

A ST, 2k BGC-823 .SGC-7901 [y HIF-1o Fik 1
4 Bt I AU ST T 108 S T 385 00, 4 Y J5T 33k 2 A Sy 40 i Joz . 4
JRURZ 354 2235 5 T AR R) A B B] A5, 4 ML bk BGC-823 B HIF-1aw 3%
A i 2 F SGC-7901,24 h ik BGC-823 4y JFt A1 u i #4545
PROAPER L, R, DUT S28e 34k BGC-823 2 S ga 4 bk
2.2 EARBHERL

HYE shRNA B33 J5 U F1 GenBank m 4 HIF-1o 5 [H 45

TF 5, 5 SEAZ AT IR 5 pTZU6 + 1 BURL % He, Fe ALz 2540

JiEL, HRERCBE 1 T R 3 I SRS 3 5 i) 46 A1 DNA 7
0T, HZE R 55 m i it — B, K5 T B K IC RNA K38 ks
pshRNA-HIF-1al A pshRNA-HIF-1a2
2.3 RT-PCR #-m % 48 ff #5 3+ HIF-1o mRNA #4903

BGC-823 %% YL J5 K & 1% 35 24 h, pshRNA-HIF-1al FiI
pshRNA-HIF-102 % Y2 5523 BUR 2l (9 B 09 58 S5 AN 1 2
Sl K BEAE B LU (E A L3, 22 R A ST 8 X (P <0.01),
pshRNA-HIF-1ol 24855 ki i 34 93. 4% , pshRNA-HIF-
Lo2 1 % 70.8% (F 1),

M 1 2 3 4 5
1 ggg Eg: H— “S1 < GAPDH 821 bp
o b P— —HIF-1a 515 bp

M:DNA #4 (DL2000) ; 1: 2 & fmfidn; 2. = ki (pTZU6 +1)
3. B bs 820 ( pshRNA-GFP) ; 4, pshRNA-HIF-1¢2 #8; 5: pshRNA-
HIF-1al 21

E1 RT-PCR #ill#:4/5 HIF-1a mRNA [ %5k

2.4 Western blot ##] % 41 4 xF HIF-la & & & &
19 %5 R

BGC-823 H YL J5 A4 5 5% 39 h, 525 BukL 41 AH 1L , pshRNA-
HIF-1al 47 1325 %K 55. 7% , pshRNA-HIF-102 417
FIRIAMEIHH 30.5% (K 2) .
2.5 MTT ¥ & 40 0 k5 33 78 4m fies 2 K 84 3 461

2L e JS IR AR 552 0,24 48 h 1 72 h, 458 e S5Ok 26 1)
W2 S BB B A — o TR B (W B AI%, {H pshRNA-HIF-101  pshRNA-
HIF-102 23 W] 5, Ji H /& pshRNA-HIF-1al 20, DB ] S %
ek, AL WO EEE [ D (570) ] R ghAebr , 2l A ith 42

1 2 3 4 5

Tublin A5 |’

HIF-Tor— | S —— | <— 12010’

1: ZGmieia; 2, ®RA8(pTZU6 +1) 5 3. Mt #E 20 (pshRNA-
GFP) ; 4. pshRNA-HIF-1ql #8; 5; pshRNA-HIF-1¢2 %1
B 2 Western blot #:ill%E 3 /5 HIF-1a B3R 1%

. “ + pshRNA-GFP

3 pshRNA-HIF-1a2 a pshRNA-HIF-1al
187
1.6 F _.--'.13{%_:"_'1_.'_':: — - --_"___:
e T e

i - . =

J 12t R '"H

5 1.0 . -

Q08 oy P
0.6 S

g
0.4 %
02}
0 24 18 72
t/h

a; P<0.05, 5% ikt
E 3 BGC-823 gy4 izt
2.6 X AU fa e 2 A 0 T R
PI 8% i 0 5 20 AR R 0 Y J5 IR 4803 35 48 h By 4 )
W1, 45 1, AN T2 BRI 4 R 3. 37% , pshRNA-HIF-
lal 414 12.94% , 2% 545 Git2 % X (P <0.05)
1 BREEREERS h WARBENT (%, tx5)

2H 51 Gy ~G,y G, ~M S
25 441 41.75 £0.78 17.96 £1.55 40.29 +1.40
7z kLA 44.19 £2.21 14.19 £1.68 41.62 +2.32
pshRNA-HIF-lal 20 66.55 +0. 192 2.31 £1.84°  31.14 £0.73°
a: P<0.05, 5% gl = Rkl

2.7 TUNEL #m 25 %

LSS AR SE 5% 24 48 .72 h, 75 A0 M4 08 T A Ak 2D
25 JEURLZ A pshRNA-HIF-1od 413475 4 2 08 T 40 B, 40 Ffa %
JEARAEEE I 48 h (A T3 48 kL4l K 5% pshRNA-HIF-1al
20K 37% 5 23 JFUki 41 5 pshRNA-HIF-1od 20 T2 1425 514G
ENGEiT 2 L (P <0.01) , pshRNA-HIF-1al 2 %% Y% f5 40 i
48 g 0 T R AE BT . Y5 IR ARG 77 48 h 45 5 UL
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2.8 MAAKRANITE KT

N B AN BGC-823 H2Fh TS I X [ FJ5 3 d n L
Bz R RS b 2k KRR 2 R I AR >S5 mm, TR
TS BURL . TS BURLIS , pshRNA-HIF-1od 7 S5 26 i A= < 5k
JE B AR T S A B AR K A AN s ki 2, 16 d TR 5 ok 8
YL E 8 AT IR IS 4 d ARFERRE R, B8 B AR o 2, A BB K
2H 25 JFRLZH  pshRNA-HIF-1ol 2H AY 523 31 M (4. 11 £0.30) |
(4.020.17) .(2.33 £0.21) g, pshRNA-HIF-1al {441 Fi i 5
A2 22 38 Gt 38 L(P <0.05) , pshRNA-HIF-1al 20 /)
RN 41.75%

3 g

HIF-1 J2& 1 HIF-1o 1 HIF-18 2 /N7 8 3 4 1% 1)
I IR HIF-1 oo X 480 A MRS 1 A ot , e 2 3 B a4
PATVER o S e A A I S A B ), HIF-1 oo K i
Fik, R, SN HIF-18 R RA4L, P AL
BIGPER HIF-1, 3006 A2 1Y Tl ek o B i)
A AR ARG T I 7 A A8 BT g 5 A
ML P HER , R 28R b B AR NS 3 mm, B
TIOR8, WA SR . XL &
S2a ficbii 41 b I EREERA B i ORE = Aw ) | R SR
YRR A A AR A o 3 I R AR A e ) — R
PRy B TR ST ML B A B, (W] st T 2 iR B 3
7 HUE AN LR, O EE AR 20 E R
— 300 S L PR 7 bR A T R 2R R S
P EEFEMENT . T HIF-1 AMEES X
P AT | I AE A A B R R T B R A SR TR
I A0, 2 0 A A R B P ) — A S P A o 4 IR 1
PR i) HIF-1 JE P mRNA 54 522 F #&38 , A
PR A0 BELYR T, W e 5 PRI T R R B R
RHBIRL5WTR BT HAR

RNA FHE A A A HE] A S5 PRI K B
[FRFEFIRY 21 ~ 23 nt F3EPE RNA R B, 1R [R5
mRNA , 75 5 N R L ) 5 HLR] I mRNA (1 R fig, 410 il
A R TR i ad A ARG I 3 B 9 1 2 4
Jfikk BGC-823 SGC-7901 FEAIK S H 45z H Fif {15 4 114 B[]
B HIF-1o &35 m 380, 76 A0 1] (R AR S s 1) AR 404k
Jif#EE BGC-823 [y HIF-1a 3k i 5 F /- fb g SGC-
7901, Stoeltzing %' JIF 5224 HIF-1o 1935 1 9k 40 61
B, 5 AR A BT T At A A sz B A B T R
AU R, A i B 2B K i B HIF-1a B3R358
M, B IR R R A2 . AR LA A
U6 Ji s+ Il (1 B ks pTZUG + 1§ [a] HIF-1o 44 8 1Y
shRNA H &Ik TR % Y A BGC-823 5, BE M mRNA
FER A B KO- B Bk HIF-100 (193835 , T EL4H M1
B 7 A0, 20 6 S5 A Bk B A AE Gy ~ G 1, {15 i

YU T , AN AR S] 52 55 30E B 0] HIF-1oo 9 shRNA
FUAZ IR TR T 10 R 9 A0 A K TRTSHA Y S 56
TEBA T H ek A= 4 B R R o

HIF-1 3 K 20 g 1 e R 2R , AU 4N
JH XAV AR ;1) F2 B s 2, i EL 5 22 g 46 A i)
FEPREIT I . FRATAT A H DA HIF-lao mRNA
BEL 1 e P 37 A= 0 A5 A 2 B B A A 30 T U0 5 9
B FRAER o A5V I DX IR L S I TSR AT, AT
KRB MR A R E A, L HIF-1a ZEBTR
ST T A B R OSSR N AT 5. ik
SIS F U] shRNA THEXF HIF-1 o0 JE PR S IR A
FATREHIVER , it —2L 80 HIF-1o 7RI R -
() 107 FHBE T A

S E 3k
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