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Study on Hypoxia Induced the Expression of CCNE2 by HIF-2«
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Abstract : Hypoxia is one of the process of tumorigenesis and tumor metastasis, it promotes the expression of tumors which
promotes tumor cells distant metastasis. Hypoxia plays an important role in EMT process, which stimulates the
degradation and metastasis of tumor, moreover, it promotes the expression of vascular activator to induce the formation of
tumor blood vessels. As a key regulating in cell cycle genes,the role of CCNE2 in tumorigenesis and metastasis has been
extensively studied, CCNE2 is found to express more than normal cells in various cancer cells. For these,a series of ex-
periments are done to demonstrate CCNE2 is a new target to hypoxia and hypoxia induces the expression of CCNE2 by
HIF2a.

Key words ; hypoxia, MCF-7 ,HIF-2ac, CCNE2

CCNE2 AE Ay vl 40 i J) 30 %) S B PR 7 | — B P A DG AR5 1 FA . R IE R A rh |, 20 i v o = 257
S0 e 4000 B 1 200 RSO R AR D LA % 4 ) B AR e T ) R e R A L s K 2 U 2
JLEIS A7 B 0 T R SO R s R PR A /DN BRUSEARY rp EL BiIE I CONE2 A R GE Y 35 AL 2 3 3o
(%2 Chetty ) 4545 H7E B h CONE2 J2 85 3510, ZEFLARSE T s i T 2R U4t 1

AR AR g 20 2P sl A7 AE OB , RERS S SO R A P AR 0. b L SR SRR, B 25 b s
JEAWHINER | A N Ak 1 29098 A5 i 05 B — A Atz 8 4R IREA IR TR — R e IR EUIR S
N R AR P R S SR R BESOE VR 22 R U RO SESE A, w] LA UE bR i B B RS K
PR U B AE AR SRS R A A 0 i LR A B VR IR 7, 46 3 FP A HIF-1  HIF-2 A1 HIF-3, 435
oo A1 B 2 AN AT A ST — R k.

A SZI ] FH WG 2 Bl 4 5 BL K] siRNA L Q-PCR . Western blot 45 T Bt iilE B CCNE2 1 J2 {1 4 it 4 3
ARV TS IR e A A R A s R b R P B s i IR IR e F CONE2 1Y 3RIA i HIF -2 475, T
ANJE HIF-1a. AR HE HIF-2a BERIK, NITTATF CCNE2 1Y/ 3Rk,

Yr7E B HA.2014-02-24.
ELTH . HEARPEE4S (2012104GZ30057 ).
WBIREER A IR R, w2z, WF5E 7 . B 0 T4 AE )27, E-mail ; wenchuanjun@ hotmail. com



48 BH 4 RAAUE T HIF-20 55 CCNE2 F5A MBI 05T

1 MRS IE

1.1 ##
1.1.1 &7

pGL3-Basic 244, Uk pRL-TK SHASLH % 47 ; =i b DMEM 35 352 B FUG 4 VW B Gibico AW
] ; Trizol AR /A 2000 ) H Invitrogen /N s HIF-1a siRNA, HIF-2a siRNA & T Sigma N HIF-1a,
HIF-2ac, CCNE2 TR [ CST 23 ] 5 5 55 533855 B SYBR Green W [ Takara 23 ] ; XU &K B A 3L K
R AR €W H Promega 23 F.
1.1.2 e

FLIRFEE AN 2R MCF-7 AR SZI = A5AE. 76 5% CO,,37 CAIMis =M b i35 R B & 10% k4
IM3% 100 U/mL 5525 Z A1 100 U/mL 75 % Z 10 = 85 DMEM.
1.2 7%
1.2.1  AKREIE I 2 o e 2 L 3L 2

TR 24 h 5K U B TR TR AR P s R R 1% IRE R TR 0 h 4 h 2 h 24 h,
48 h. 4G YL ORI AT siRNA A3 B2 R IR 7™ e AR T4 2 000 A4 E d B 1 E 4T
1.2.2 CCNE2 B#hF it

FIFH TFSEARCH  JASPAR “5 4K {443 CCNE2 JE RS 2 -1 76 1) 5 I 80 I e s 145 B a5
7 LR B SRR AL S IERY 1 214 bp 2 RFRY 627 bp A £ 80 HIF FHERYES &40 5, A4% HIF-1a HIF-
20 HIF2B. A, AN [R] < B A 41 45 255 DR AT SHe A2 i2F CONE2 Ji )1 36 P 19 % S R 7. CCNE2-pd
(596 ) Ha I R 2 T 55 SR AR IR A5, AN LA B ST M 1V R B X R

FIF primer 5.0 BiT519), 76 LIS 190 5 vt N Kpn 1 BEDI 5 78 RIS 190 5 s I Hind 12564
ALEIP AT

LS Y

CCNE2-pF1(1842) :5'-CGGGGTACCGACGATGTGCAGTTTTGGGGTGC-3'

CCNE2-pF2(1599) :5'-CGGGGTACCATCTTTCTTCCCACCCGGCCAG-3'

CCNE2-pF3(1116) :5'-CGGGGTACCCAGCTCTTCAGCCAACGCTTTGCTC-3

CCNE2-pF4(569) :5'-CGGGGTACCCGAGCGGTAGCTGGTCTGGCGGTGA-3

TES 1

CCNE2-pR:5’-CCCAAGCTTGGGGTTGTGGAGGCGAAATGCT-3'.

PCR =¥ 253 4iidk )5 F Kpn 1 | Hind T0XUEEY) 2 h, E)6 BIUCE , F T4 DNA % 2206 B BE 5 pGL3-
Basic ZAZEHE 16 Cib i, SR A0 FRIUERE BTk, a6 5.
1.2.3  RAFEHZHEEN

FEEBEFRI, PBS PRAMME 2 ~ 3 WK, 52 Wi PBS, fifi XU G 2 i A S PRGN 3 50) 65 108 47 41 i 4
KB IS MER I S2 6. LTI A 100 pwL 1xPLB, 25 /R 5 30 min. WHR 135 T 1 96 FLbk | 4%
R0 DX 38, LA 20 wL I e S W A K 100 pL 1xLuciferase Assay Buffer PEATREIN , 45 e K e R
fitg 1 %, FEAINA 100 pL Stop&Glo Buffer , K il 45 217 B 5 28 Bih M. 25 FL AN L% 7% YL 808 F I B 9 R
RGP OE , BT AU Sy 2t K BRGS0 B O R A R Y LU A
1.2.4 RNA #FUE Q-PCR 447

FEEBEFR L 1xPBS ¥k 3 WK, BALANA 500 wL Trizol, 28 & ¥ B 15 min, {5 1% B 20 i 75 43 Z4 0. e 7%
Trizol ZHE E 1.5 mL O EP &, SR EIMA 0.1 mL &5, Vortex 15 s B4R G EIREH 5 min.
4 °C,12 000 r/min £ 10 min, EP B WNIER T2, 78 LZKHZE Y — EP 4 INA SRS NEE, 245
TEIENRA), EEFE 10 min,4 °C,12 000 r/min B0 10 min, EP 4 0] W/ & (6 BCRTTTEY) , Bl RNA
DUBE. 352 B3, 18 EP &N | mL 75% Z 8% (JH 0. 1% DEPC AbBR i (7K e i) | 55 A 420 B v 3 vk
RNA Ji3E, b5 4 °C 7 500 r/min 250> 5 min, FHRULIE RNA. 325 LW, I8 EP 8 TG TEG I
T NIRRT CRERT, AFi M RNA % # ) , 55 A 30 wl. DEPC 7K %5 fift RNA. 2800 2 4 45 1)
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RNA A 37 BEEA 7 S e e SE B sl B T -80 C vKAR AR AF. &8 I 945 2 cDNA 47 Q-PCR 434, K%
SEAT Q-PCR B PR ™ 4% 4% B Takara 28 Wl UEH] 11T,
1.2.5 ZG#FE BB Western blot 57

FEEBEFEHE  1xPBS ¥k 3 WK, A FLINA 200 wL RIPA Z4# ¥ (50 mmol/L Tris-HCI pH=7.5,150 mmol/L
NaCl,1% NP-40,0.5% sodium deoxycholate,0. 1% SDS,10xcocktail , 100 xPMSF ) & T 7K | Z4# 30 min,
12 000 r/min &> 10 min, B35 IA 5xSample Buffer 127,95 °C Z#f 10 min,10% SDS PAGE ik, #
FEHZE PVDF I, 5% BEAR A 13344 90 min, 4 CHFE —PLid % ,37 CHF & BUR S S ALY B bric i) — bt
2 h,fJ5 A ECL ik b 47 i (.
1.2.6 it

SCEG A 3 UK, B R A Origin 8. 0 FRAFGE TR IE] , 21 1H) 22 5ok ) 1K 30 F1 g - R B A 7 LK.
2 gE
2.1 RE{Ei# CCNE2 BHIFRIFEMG

WG BRI CONE2 SR 3h T BUF0 1 214 bp 2= RS 627 bp A 24 S51REA LA R T454
a5, B 1A FRIR T 4 AR R i 445 58 DR R/IN D Rk R e B 7 B B ) 8 47 1 )i 301 il PGL3-
Basic §% 44 A MCF-7 Z0f, % 4% 48 h J5 kil R MG M, &1 1B 7R PGL3-CCNE2 (1 842) J& 8l 1 By i 14
4 PGL3-Basic | T8I 27 £i%5; PGL3-CCNE2 (1 116) J3 31 F BG4 PGL3-Basic L8 TR 50 1% ;

A B
375 1 0.6-

PGL3
W ccne2-luct  p=0.000 2

luc+ -

L L L L L L : CCNE2pl (1 842bp) S
-1214 -900 -600 -300 1 300 627 50,4-
luc+

L L CCNE2p2 (1 599 bp)

-600 -300 1 300 627 20 oA
£0.
luc+ '50 1
: - L CCNE2p3 (1 116 bp) 3V
2300 1 300 627 p3(L16te) ol
luc+ CCNE2 (1 842) CCNE2 (1 116) CCNEZ2 (596)

——L——L—— CCNE2p4 (596 by
C 300 627 P60 bp)

P=0.008

P=0.000 3

0.351 P=0.003 309 = Hypoxia 0 min
564 = Hypoxia 24 h
24 P=0.02

CCNE2 Promotor luc+
%)

P=0.07

|
Omin 4h 12h24h0mind4h 12h 24h CCNE2 (1 116) CCNE2 (566)
CCNE2 (1 842) CCNE2 (1 599)

1 1%REHESLIE MCF-7 41/ 24 h 7R3 CCNE2 B3 FiFElE
Fig.1 1% oxygen concentration promotes the activity of CCNE2 promoter in MCF-7 cells

A4 > CONE2 JA 3T Bt /N1 842 bp. 1599 bp.1 116 bp.596 bp) Ff sk F BEmAL S ; B ¥6E CONE2 J5 3 Tl k. 45
WERAER T35 3 FHE PR CCNE2(596) 1, oAt 2 AN - 56 (K 3l 7R MR 2 1R A 5 C IR #E CCNE2(1 842 bp 1 599 bp)
AT BN [ B AR ], 2528 R R 24 b R BTG M D ARSAUPEHE CCNE2 (1 116 bp) BTG PEEIAN BEJR BBk
JA BTN CCNE2(569).

A . The sizes and missing fragments of four different plasmids(1 842 bp,1 599 bp,1 116 bp,596 bp). B Verify the activity of CCNE2
promoter. The result shows that except CCNE2 (596 ) , the activity of other two reporters is normal. C: Hypoxia promotes the activity of
CCNE2(1 842 bp,1 599 bp) ,the result shows that the activity of promoter is the strongest when treated with hypoxia 24 h. D:Hypoxia
24 h promotes the activity of CCNE2(1 116 bp)but not the CCNE2 (596 bp) because of lossing the activity of promoter.
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FHR ARG 5 PGL3-CCNE2 (596 ) Ji 8l T 136 148 PGL3-Basic 1 5 H il TR 4 4%, it LLgOE &
AME Y. ¥ CCNE2(1 842) Fll CCNE2(1 599)2 ™) 871 PRL-TK 4% A MCF-7, 405 4% 24 h J5IRE AL
FEOh 4 h 12 h 24 h. B 1C @R, SIRALTEO h AL, Zb 3 4 b 415 3h Fii M JE B B AR L, (HOR AR A Ak 3
12 h &, JE s I PEIE LT i 24 b JEak Bl s, & 1C AEs Ui 2 A KNSR A s 75 TR
FREA BUSE | AR B B FRA AR B A RCR. T2 B AR R B 77 1545 U CCNE2 (1 116) Fil CCNE2(569) ,1I%
4 24h. K 1D 75, CCNE2 (1 116) 5 BA R HUENE |, CONE2 (569) AR & 1 sh % v, Br LR B &R
TR | U0 I S B 1 P (5
2.2 {RE{E# CCNE2 mRNA f1EBQRRIE

W5 R AA RS SR EB S HIF-1o, HIF2a 2635 (& 2A,2B) . IR0 F MCF-7 4020 h,
12 h 24 h 48 h Ji7 , 4200 RNA FIEE (A, o kG . DUMIRGEALER 0 h XTI 1) B 2C B/R1RE 12 h
124 h,CCNE2 mRNA ik isst FIF, B 240 48 h J5 CCNE2 mRNA FUZEIAA TG R, {H 2 Fxt R
AH IR A2 E TR, R AN 2 5 CONE2 1R 125 A mRNA iR —E (K1 2D).

A B

2.8 44 P=0.000 2
: MCF-7 P=0.046 MCF-7
2.64 =30 min £ 0min
24430120 P=0.000 68 = 2h P=0.002 3
7o JERR24N - B 24h —
2-0' s h P=0.012 3 )
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0.8
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0.4 4
0.24

0

HIF-1o. mRNA Relative Index
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(3]
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C D
4.5 - P=0.005

MCEF-7
4.0 4 £330 min P=0.000 2
C=i2h
3.5 EE24h

W_ish o p—0.0003

3.04
1
2.54

2.0
1.54
1.04
0.5

HIF-10(90 KD)

CCNE2(48 KD)

CCNE2 mRNA Relative Index

GAPDH(37 KD)

CCNE2
2 1%REHES4IE MCF-7 4056 24 h J§ CCNE2 mRNA fM1IEBRE EFH

Fig.2 1% concentration of oxygen promotes the expression of CCNE2 mRNA and protein
A AR S HIF-1o mRNA 35, B R%0AS HIF2a mRNA %55, C. RS CCNE2 mRNA 936k, D ARARH S
HIF-1a, HIF-2a, CCNE2 5 4 1Y 3535,
A :Hypoxia induces the expression of HIF-la mRNA. B: Hypoxia induces the expression of HIF-2ae mRNA. C: Hypoxia
promotes the expression of CCNE2 mRNA. D : Hypoxia promotes the expression of HIF-1ac, HIF-2at, CCNE2 protein.

2.3 Tt HIF-2a /7, REAREEHFS CCNE2 HRiE

FIFH/N R BEHg siRNA THEAREIA S 1, SR 5 42 RNA FIZE (1, 0E A 438, 2R MCF-7 4
TFoSTLM 24 h J5 20 5 Y NC, HIF-1oe siRNA , HIF-2a siRNA, UL 2 HIF-1o siRNA  HIF-2o siRNA F£5% 9%
J& 43 IR 0 h 24 h. Q-PCR il Western blot #3&H , T4k HIF-2a ZJ5 , AR {2 iF CCNE2 3%
5L HIF-1o X FREMEBE CONE2 AU ZR A 3200 (1K 3A,3B).
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3 FHHIF20/5,1%2MESRERE 24 h EAEFUMIFS CCNE2 MRE
Fig.3 1% concentration of oxygen can not induce the expression of CCNE2 effectively after interference of HIF-2«
A:Q-PCR il HIF-1o B THRCR , 45 B2 PR IAFF T 40% . B Q-PCR A5l HIF2a B9 FHLRR , 45 BRI TRk BRI 70% .
C:Q-PCR M7 HIF-1a Al HIF-2« T2 JG CCNE2 mRNA fYFik. T HIF-2a J5 K4 24 h CCNE2 (9 mRNA B9FIE R & T, T4 HIF-1a #)
BATREN. D ;: Western blotting 43T HIF-1o Fl HIF-2a TH52J5 CCNE2 mRNA 193635, T4t HIF 2o S48 24 h CONE2 I /K ERIET , 1M

T HIF-10 HIEAT 500

A :Detecting interference efficiency of HIF-la by Q-PCR, the result shows the efficiency is about 40% . B: Detecting interference efficiency of
HIF-2a by Q-PCR ,the result shows the efficiency is about 70% . C: Analysis of the CCNE2 mRNA expression by Q-PCR after the interference of

HIF-la and HIF-2a. The expression of CCNE2 mRNA decreased with hypoxia 24 h but not HIF-1a.. D ; Analyse of the CCNE2 protein expression by

Western blotting after the interference of HIF-1a and HIF-2a.. The expression of CCNE2 expression decreased after hypoxia 24 h but not HIF-1a.
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