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Abstract

e AIM. To investigate the effect of specific silencing
hypoxia inducible factor - 1 alpha (HIF - 1a) by small
interference RNA (siRNA) on expression of vimentin in
human uveal melanoma cell lines ( OCM - 1) under
hypoxia, in order to discuss the role of HIF - 1o on
epithelial - mesenchymal transition ( EMT ) in uveal
melanoma.

* METHODS . OCM-1 cells were cultured under normoxia
and hypoxia in vitro. We added chemical hypoxia inducer
cobalt chloride ( CoCl,) into nutrient medium at the
concentration of 100umol/L to simulate hypoxia
microenvironment inside tumor to culture cells of hypoxic
group. And hypoxic group cells were divided into five
groups: simple hypoxic group, interference group,
positive control group, negative control group and
liposome group. SiRNA (including HIF - 1 - siRNA, B -
actin - siRNA and negative control) were designed and
synthetized in vitro. Lipofectamine™ 2000 was taken to
transfect siRNA into OCM-1 cells under hypoxia. RT-PCR
and Western blot were used to check the expression
status of HIF - 1 and vimentin on mRNA and protein
levels before and after hypoxia culture and cell
transfection.

¢ RESULTS:. Compared with normoxia group, there was
no obvious change on the expression level of mRNA of
HIF- 1 in simple hypoxia group ( P>0.05), while the

expression level of its protein increased obviously ( P<
0.01); both mRNA and protein levels of vimentin were
up-regulated ( P<0.01). Compared with other hypoxic
groups, the expression level of mRNA of B - actin was
down - regulated in positive control group (P<0.01),
which indicated that our operation of cell transfection was
successful. In interference group, the expression of HIF-1«
and vimentin were down - regulated obviously both on
mRNA and protein levels (P<0.01). There was no significant
difference in the expression of HIF-1a and vimentin in
negative control group and liposome group (P>0.05).

¢ CONCLUSION: Hypoxia can up-regulate the expression
of HIF-1a on protein level in OCM-1 cells, and activate
the transcription of vimentin as the downstream gene of
HIF-1a, up-regulate the expression of vimentin both on
mRNA and protein levels. This hints that HIF - 1 can
regulate the EMT in uveal melanoma and plays an
important role in the process of tumor invasion and
metastasis. We successfully down - regulate the
expression of HIF-1a and vimentin by transfecting OCM-1
with HIF-1a-siRNA. This suggests that suppression the
expression of HIF-1a at the molecular level maybe can
shut down the process of tumor invasion and metastasis
and offer new directions for cancer treatment.
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LR AAiEE S F A AL, HIF-1amRNA 35 T0H
BER(P>0.05), HAXRKEFEH & (P<0.01), 1
Vimentin mRNA %H%EE‘J%‘%&%E%%%(P& 01), &k
FEIREFER N Z [BIAH B, BHAE X BB ZH B —actin mRNA ik
FK%(P<0-01) ,ﬁEi%ﬁ%ﬁJUJJ,$3‘jEZE HIF -1a , Vimentin
mRNA I FRIB I N (P<0.01)  BIPEXT AL fs
JO AR XS B A A5 AN PR 2R Y TEBH (8 25901 ( P>0..05)

S8 BT OCM -1 4 HIF - 1o 7E 8K F7K P3R5
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mRNA FIEE /KRR T R HIF-1a ATHES 5
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] %) IR BB %, ZX 98 (uveal melanoma, UMM ) 52 i A HR
5 L IR W B e R I R RS B R
H A, HAR ZE RV L R i PRIG YT I G R R . ]
LR i R = S S =R T 2 R (S R N R Al
i R HE R R R R 2 — T S
A F -1 ( hypoxia—inducible factor—1a, HIF-1a ) Ay ME—
— AR SRR AR AR T A AR TG P 0 5 s PX 1, 7 e 400 i
1228 Fere b R EEAEMY . I E A (Vimentin) 7E
b I Bz 1) i %% 4k ( epithelial —mesenchymal transition, EMT)
BBRIC s> T, R B S HIF-1a 09 R ISR 3R, ek n]
Z HIF-To IEEEY , 7EA S5 b, AT/ T4 RNA
(small interference RNA, siRNA) #5 5 PE U1 2k HIF - 1o 3
PR, W8 H 0k Bl SR 25 F N UMM 48 i 52 (OCM - 1)
Vimentin FIKAYFEI 9120 PR HIF -1 o0 %07 4 58 4 R
Je8 EMT B8 #1E H SOo HAR 28 BRI 52mm
1 AT &
1.1 88 OCM-1 Zifikk (FF /142 Fl) s DMEM ( Gibeo
INE) SRR A T -8R RIS W (Solarbio 23 F) ) 5 I 4R
ML ( Hyclone 23 &) ;3 CoCl, (32 48 1k 27 1l 5] 28 7 )
Lipofectamine™ 2000 Reagent ( Invitrogen 7\ ] ) ; Trizol
RNA $2IGRAT) & (K& A2 7)) ; TaKaRa RT-PCR
A & (TaKaRa 24 A ) 5 %2 9L A HIF - 1o/ Vimentin £
TEREHUAR NS B-actin HUIK S HRP FRic i BT A 1eG —
U4 2 w]) s BCA 45 R B I 7 357 & L PMSF
RIPA SDS-PAGE BEJZBCHIIXH & (2 = REYAF]) ;1
58 % HRP-DAB JIE#) . (il & ( RARA AL A 7)) i T
fE & . CO, 55 F 4 ( Thermo Forma 2\ F] ) ; 8] & 1 i3 5
(Olympus 22 F)) 3 543G EEAL ( BECK MAN A w) ) ; #E
JE 5 A ( VILBER 23 7]) ; PCR #3844 ( PE A 7] ) 5 HL Uk
A AR (Bio—Rad 23 7)) 5 oAl 52 56 % 5 & i 4 S dal R
B B
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1.2 ik
1.2.1 HREIEFRRARBIAE  FHEIEFRN OCM-1 4k
JHI DMEM #5528 @45 32 2 (5 10% JR A L8 1% & 555
RIRAW) B3 97 76 58 2 B 32 3 b fin A MR FE >4 100 pumol /1.
225 T8 CoCl, SR AR DL kg PR ¥4 e S f R 358, )
i 240 it e SR SR AR A ) KRR FRE T 37°C (5% CO, 8%
FEAETRE IR, B 2 ~ 3d AL A — W, DRI 40 M Ak 1 X $oA:
K,
1.2.2 SiRNA FF 3 R F 440 HIF-1a-siRNA A91E X
#% . 5°CGUUGUGAGUGGUAUUAUUATAT3’, [z X 4% . 3°dTdT
GCAACACUCACCAUAAUAAS’ I JF AL 5 A\ HIF-1a J¥
YIAIEC , H RNAi 193 )% 51 % CGTTGTGAGTGGTATTATT;
[F] B35 7 B X B TE CEERZ AT R siRNA , HOAS 5 4Efo] A
B 75 AHBC 5 BH X R B B —actin—siRNA |, H:A] DL 800t
2R B-actin FEH , AR A R GG FR (siRNA $ )
N A YA R A ) o i B N A KO A0 M e IR
5x10* A~/mL 41 1) e B Fp A, 35 3% 240, £5 41 I 2% B 15
70% ~ 80% I, ) FH BH & 7 M Jfi 44 Lipofectaminew 2000
Reagent NEAKG A BUAY siRNA F5 A0 N, BARE; ge 25
LU T e = e Sl = S W= R 7 S A N
AXEFRAM R, T4 7 U HIF - 1a—siRNA ; B X 18
21 FEYLTC S siRNA | DAHEBR siRNA S 5% Yy 5/ X 52 56 11
SO 5 BHAE X R ZH . 55 4% B—actin siRNA | LLIEH 3 YL B 6
B 5 25 Blg BT AT B4 . RS AR BTIA Lipo2000 , LAHERR
siRNA AKX I A 52
1.2.3 RT-PCR #ill mMRNA B1%&3iE 45 24h, %
Trizol &\ RNA $i& B0 65 (9 2R 3 B 45 20 20 i 5 RNA
FHIE AN G R B E RNA K S vk BE F4li iE . 21
TaKaRa RT-PCR W25 1 12701 508 SR 9 45 4 43 i) o) 4% 2 2
UYL RNA 47306 55 5 2 A3 % cDNA, B3R B 1wl [ 5%
SEWRIECAL 10wl 19 PCR [ W AR F , 7E PCR AL B4 ¥ H i1y
B B F AR AR P 94°C Smin g A8 95°C 455, 3B &
55°C 45s, #E A 72°C 455, 3L 30 N5 IR ; 72°C e L& fif
10min, JF=HI4E 2% By g W 068 e L Uk 4 B, 1 1 B I i %
ARG LA b, ARSCE T PCR 5193 B4 T
Y TRARBEA R, P 1,
1.2.4 Western-blot #MFEAMIRIE Y 24h 5, W e
AL AN RIS TR ] BCA 5 1A i 3 0 s 3 390 A A
HEAWE, B 50pg 8 11T SDS-PAGE #EfC K, 55 &
PVDF Ji§, PBS V5 B B 1h, 585 5 —dt (it
N HIF-1a/Vimentin £ 5% B Hi AR o N 2 B-actin HLK)
(1:500) EH], 6% 7 2h, PBS VeS| 5 HRP FRic Y
BT AR TgG 40 (1:1000) 454, = HBEE 2h, B ECL
TS N A
1.2.5 SLIGEHEIREN ) ] Quantity One IR 4k AF%F
PCR & Western—blot & A ) £~ 2% 77 HE 47 6 % 1 404
EESE S WK B R TS T
Bt 0T SR SPSS 17. 0 Gi 2 504 % 540 i
TG M, LB R x+s Fow, W R4S phali g
A HC R FH R R ST REAS ¢ K6 56, 5 SR 0% 35 1) R[] Ak B 441
[F) A SR T B R 2 22430 HT , 4L 1) 1 7 L 2R D LSD—1 46
5, P<0.05 29 A 55 L ,P<0.01 2546 B &5

POYRETEY
FE X,
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%1 PCR3|¥ k2 BREIEFHRAME B-actin mMRANA RiEEZRLILE
T 51YIF(5-3") TR/ (bp) 21 51 il 22 P
HIF-la L : TGCTGATTTGTGAACCCATT 142 B5cC 16.079 0.911

T : AGGTGGACCAGCTAACCAAC B5D 163.790 0.262
Vimentin [ : AGCATCTCCTCCTGCAATTT 103 B5E 5317.364° 0. 000
T : TGCATTCACATTTGTTGTGC BS5F 2.860 0.984
B-actin  _|#: TCCATCATGAAGTGTGACGT 245 cCH5D 147.711 0.310
T : TACTCCTGCTTGCTGATCCAC CH5E 5301.285" 0. 000
CH5F -13.218 0.927
E__F_Mark D5E 5153.574° 0. 000
D5F -160.930 0.270
ES5F -5314.503" 0.000

B LAl AL C TPl D SAMEXT IRAL B BHPEXT IR AL F .

HE RIS BRZE , * 3R P<0. 05, 5k 25 7 A G2 # = 3,
Mark A B C D E F
B-actin— T

B 1 &4 B-actin mMRNA FIRIXE A% %(41; B Bl
2H;C. FIAH ;D BRPEXS HE2H JE: BH P X B 2H ,FHEIbJ}?th:Xd'H?{ZHO

2R
2.1 siRNA $: OCM-1 4R 4% 24h J5 , $RHLA
2f 5 RNA,RT-PCR #;l B—-actin mRNA fJFEIE (K1),
L5 4520 B-actin mRNA X8 ik, H FH M) IR 20 45
i B SR B Bk >, Z R A B S E L (P<
0.01), Pralifsdl THdl FAYEXT AL A5 At BE 4l
R 2 T TSI E L (P>0.05,%2) , WA
# B-actin-siRNA WII% A OCM-1 400 b JEH0 ] T
B—actin P (7% 5% ; A L% Y B RT-PCR A B W] g,
2.2 RT-PCR #ll HIF-1a #1 Vimentin mRNA B3k i%
RT-PCR #ill HIF-1c F1 Vimentin mRNA AYZ3E LI 2,3,
S A, SR Al R 4 HIF-100 mRNA AN FRIA 25 R
ToGe i3 X (P>0.05) , Vimentin mRNA 35 [, 22 534
BEGITFE L (P<0.01,%3), THH HF-1a
Vimentin mRNA ik 5 HALBE R 74 0 /b, 2 71
BiE g L (P<0.01) , a0 [ % e e g
JE AT B2 A R] H A 25 S e Bt T2 L (P>0.05,3% 4)
2.3 Western-blot #&ill HIF-1« #1 Vimentin & A & 1%
Western—blot %l HIF—1a F1 Vimentin & [ 1) 7615 WK 4,
5% A ML ,$?‘E@%/§C2ﬂ HIF-1a 1 Vimentin 2& [ 45 %7
Fikw B, 2R A mESIFE L (P<0.01,%5), T
L2 HIF- 1o A1 Vimentin 8 [ 35 1 30 H A S A B 72 41
B, 2256 BESIT¥E L (P<0.01) , a4
ZH BRI R ZE i TR S R 2 4 [ F e 2 R RS
X (P>0.05,%6),
3 it

] 2 B B 0 R oF TR T o 4 T PR L R A, R TR
PR DL R Pl | L e BE RS R T TR
22 RG2S 10a N2 40% BH S %K

2 HAHF-1omBRNA BRIEE AW EH4; B Pailhi
2, C. P4 ;D BHTE R IR H S E . P R 2H ; F . B8 SR AR R 4H

A B C D E

F Mark

300bp
200bp
100bp

B-actin—
Vimentin—

3 &4 Vimentin mRNA HIREE A H A48 Paif A
2 ;C. T ;D PR 44 X} HE 2H sE BHPEXT FE2H H F BB B fAxT R

*x3 EERASHMBEA HF-1a F Vimentin mRNA Rk 2

HRILE (n=5,x%s)
HF 215 X t P
HIF-la A4l 0.697:0.0048

B4l 0.606:0 0045 000 00
Vimentin AA 0.654+0. 0022
11.362  <0.01

B4 0.676+0.0035

TE ALK AL B Bl A
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R4 BREEFHEEE HIF-1« 1 Vimentin mRNA Rk 24
B

HIF-1a Vimentin
21591
il P il P

B5cC 0.0655 " 0.000 0.0309 " 0.000
B5D 0. 0008 0.819 0. 0001 0.941
B5F -0.0035 0.346 -0. 0025 0.138
C5D —0.0647 0.000 -0.0308 0.000
CHF -0.0690* 0. 000 -0.0334" 0. 000
D5F —0.0043 0.245 -0. 0026 0.121

(EBﬁﬁé@@%’fkéﬂ,Cq:#Eéﬂ,D I%‘@X-Jﬁﬁéﬂ,FHEE‘?MSX\JH@EO
* . RKIR P<0.05 Bl =R BASIH 4 E X,

A B C D E F

Vimentin - w— . — A — —

HIF-1a

4 ®#ABKEA HIF-1a,Vimentin 1% E 8 B-actin i
BAGRRR AW B AT C TR D BIME X ]
4K, FHPH: X B2 ,FHE‘B\%MKX‘_JLHE@EO

k5 BERASHA&HEHAHF-1«F Vimentn EEREE

HRIER (n=5,x%£s)
H+ iRl HHXT 2 2 t p
HIF-1a A4l 0.480+0. 0044
46. 696 <0.01

B 4 0.630+0. 0057

Vimentin Ad 0.407+0.0074
41.178 <0.01

B4l 0.5810.0059
TEAH AL B Al A A,

R6 HREEFHEHAE HIF-1«F Vimentin EARIEELER
a5

HIF-1a Vimentin
ZH 5
¥l P PifE 2 P

B5cC 0.2914" 0. 000 0.2140" 0. 000
B5D -0.0012 0. 869 0. 0002 0.968
B5F —0. 0060 0.413 0.0012 0. 809
C5D -0.2926" 0. 000 -0.2138" 0. 000
CHF 0.2974" 0.000 -0.2128" 0.000
D5F —0. 0048 0.511 0.0010 0. 840

T B RAB AL O TRl D BITEXT HRLL F . IR B A R4
# Fe7R P<0. 05, Biili 22 5 BA G478 X

A JFIE 5 7%, W Ry Tk 246 B8 8 R R AR T i e B
AL

Ti) Lt R Py — A UMM 40 A K e ik 5 s
ZH LT A I N IR AR A L VAR AR XA JE T 1 e N
PRERAE EREE . Mabjeesh 250 BFSTIESE | S fibed (o 0 4%
PR R R E R T IER AL, ASmrh  RATE S 7R 57
Ferh i A HEE A 100 wmol/ L CoCl, 4 7 it Jeg P 340 Bk 480 AR BR
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BRI IR CoCl, Hh by 4 8 7 B 4EUBR 2 2% (L4
FENIRER )t AR BEIT N 203 1 5 A4 S,
2t L FH AR B A AR ADLAIR 4R

S SEUNE hy S AR B 1 — S BLARAE W R I
FEM GBI R I Jeg 240 Ff ) dle 4 P 35 17 2 e A e ok A v
MO IR . HIF - 1o A A 5 A 8P 00 28R AR 480
Nf () AR A SR R T AR B SR I B R T B Rk 5 A
AL DR ) SRS TR B, R R ) 2 R T 1
B (TR R i BT R 2 A vl = T o o 2! A
SR AT ARIA TR R A
SEYR R GTIESE  HIF - Lo W] 76 A28 2 FhOW A% g bt 35 3%
B BRI A R R AR R R T PR AL Y
VEFR BCUA HIF - 1o Ay $IE 55 BfF 5 7 o83 440 e o ) 308 %
Ise, vl b i) B2 W TR 9T AR B A R AR A
AR HIF-1o (9 B BE4E &R AR50 op, FRATT & B 5k
AUIEFRI OCM-1 4 HIF-1o B 5 B AH A4
W3 B M mRNA () FRA T B 225 WA T
OCM-1 #fififirh HIF-1o BY3RIE F 2R ETEH KGR,
X 57 AT I Al R —E

HIF-1o SRk T b SO R b 5 g i) 4%
78 SR YIAOED ) Fujiwara %5 AR S siRNA B
Jie SRR A HIF — 1o 143883, 2 B0 0 JUC Joi 98 1 184 9
1RZ&fE S B B Victor 251100t 4738 | 4 5 T Bk
HIF- 1o A T HAZZRPEAR G F 10 335

MR MR AL AR 8 R e R
T S B, T B s e, 1 e e AL 4 i
) R B S 2 F RIS K ) 4 B T 4 I RT 400 i i 9eE 40 B 1)
1228, M 20 e s I AR 22 SR A5 58 iR b Bz 3R 7 1)
[ S R R A AR LA AR A L R A Ao A RS AT
RE SRR FERRANAE , X FPAE BB R Bl e R b g ] R
16, B L) E R FRic F R E -cadherin  keratin 55 28 35 [& A1 [A]
Bt 1] bR ICJE I Vimentin 35 T8 455 . EMT S 5 b
A R e AR S BH KT Vimentin (9 32 35 7] fdi & 77 A=
EMT {9 40 f Pk b B A 3 sk 55 e 4 B i (2 28 e . R
{LAN, A FSE & B0, EMT fg %5 35 b 93 40 i 08 1~ hE
VS (R AT R 0 1 i, K Sk PR 96 9 R Y B 2R
JEA

SRIMT, Vimentin 1 K 5 5 F B9 18] 55 40 B br 12 43, )
B HIF- 1o B9 IR R KGR 2 HIF- 1o AYTE TN
Krishnamachary R s , HIF — 1o 7] 38 33 9 %
Vimentin } keratin 1933k | € 5 R U R BRI 3 . fE AR
SgeH IRAT R IR AR SR HY OCM -1 il HIF - 1o,
Vimentin [ 3355140 TR ; CoCl, B 48 15 57 f7 HIF-1a
FHFRIBBEN, T Vimentin 7E mRNA 4K H 2 K5 K F15
AR R, U BH B A PT 5 S OCM -1 4 Jifa Hf HIF - 1o J2
Vimentin &35, fie (i 0988 40 B % 4= EMT; siRNA 5 5 1%
VLB HIF-1a J5 ,HIF—1a & Vimentin ) mRNA Fl1%E [ 3
KK B E TV, 6B OCM -1 409 Vimentin B 33K
K EMT B &A% HIF-1o MR, E—25 Ui HIF-1a 5
UMM F9{228 FER A , IV R PRIG YT 1 — B a5
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BT, UMM A= 28 M RN % B 1k Ry it DRIGIT7 A OC 5t [
R, 3By ik AR R ER G ER JR S i I bR HURHA
7 G FLIRPYTIE St T2k BHOBREESE . B
RFARBIT I RIETARIT L, FIF B kA N &, bl
HEYIB AR MWL R, O 2 1223 80 TR Rl
K Re SR sm ) B I iR oY . o RNAL EERAE N —Fl
ANAE RN TR FEARER T EE R, RN
WIESZ A RNAL £ R 5SS OCM -1 41 g HIF -1a 3 (A
DUER AT A R HIF-1o SR U7 Vimentin (3835
HETT A I EMT, BT H AR 28 7688 4 RNAI
AFESHESCH HIF-1o SEF BN IRIATY UMM 48 (it 3
WAKYE ., EIRATAGRT 5T PR 4 21 4 it 52 5 B B H Rk
LI I IR, A A B 2 F 58 (1 AN BEER A, LA HIF - 1o
R HE R A HE RYE T R B IR R IR T UMM B 2T B
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