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Expression of VEGF induced by PES] via enhancing hypoxia inducible factor-1o expression in epithelial ovarian cancer cells
Jiang Xuping ,Ye Hong
(Department of Gynecology and Obstetrics , Fujian Corps Hospital of Armed Police Forces,Fuzhou,Fujian 350003 ,China)
Abstract: Objective To investigate the expression of PESI in ovarian cancer and its relationship with the vascular endothelial
growth factor(VEGF) expression. Methods The expression of PESI in ovarian cancer tissues and corresponding pericancerous tis-
sues was detected with Western blot. Results The expression of PESI in ovarian cancer tissues was obviously higher than that in
the pericancerous tissues. The secretion amounts of VEGF in cell culture fluid of CAOV-3 and ES-2 with transfection of FLAG-
PESI were elevated from (178.0411.8) pg/mL and (309.5%18.5) pg/mL to (375.0£18.3) pg/mL and (633.2+25.7)pg/mL
respectively (P<C0. 01),the secretion amounts of VEGF were also increased(P<C0. 01). The relative VEGF mRNA levels were also
raised by 1.8 times and 2 times respectively (P<C0. 01); Western blot simultaneously showed that the over expression of PES1
could increase the expression of HIF-1a in these two kinds of cells. The luciferase report gene transcriptional activation activity de-
tection reveald that PES] had no direct effect on the VEGF transcription. After cotransfecting HIF-1o SiIRNA and FLAG-PESI to
CAOV-3 and ES-2 cells, Western blot demonstrated that HIF-1a SiIRNA could obviously inhibit the increase of HIF-1a expression
induced by PES1,at the same time the secretion amounts of VEGF and mRNA level were also supressed. Conclusion The expres-

sion of PESI is obviously up-regulated in ovarian cancer tissues.

Key words: ovarian neoplasms;vascular endothelial growth factor A;hypoxia-inducible factor 1.alpha subunit; PES1

Pescadillo 3 5 J& 78 F 5% 306 5% S50 #5175 & 1 BE 1 # iR Ji %
B P LB, R R AR N R ARG R, HY)
fiE = JE DR S 5 43 B fir 45 2 YPH1/Nop7p, Pesl il PESIV,
Pescadillo 3 %2 32 35 78 7L M . 51 5155 48 i 73 20 B8 19 40 20, ik
W e 0 I R A KBRS B L I L AR L4514 S T iiF 4 25 I &
kL RIZ S T HA RN TS . BF5 %W . PES] &£
ol b LB g T TR T A R L e D RSk OB IR b R
i Mg b T A N B AR K I (VEGE) 75 B 5298
EE RERREMELEENGMEM. Hit, 2059048 5T PESL
TGP HUE Rk e H 5 VEGF RIAM X R REIT,

1 #R5FE

1.1 #k FLAG-PESI #i pSliencer 2. 1-U6 neo #X{& i A< F}
FEWHIFRAF . 293T G AR E R4 RS 102874 1M
19 RPMI 1640 }5 3 36 F 37 C 5% CO. WF46 P BLKE 3%
BRE i CAOV-3 Fl ES-2 41 M 5 772 £ W] S5 14 15 5% . FLAG 411
& F1 B Pt GAPDH 4 [ Sigma 23 & , $LHLE T B T 1o (HIF-
T BN LT A 7 . PESL Hiuik i @ b2 & Aas . |
HHE N B . DNA ¥ 820 . DNA 4l 46 it 7] #1 Lipofectamine
2000 4543 5 [ 2% E NEB 24w .8 [E Qiagen 24 w) } £ [E In-

vitrogen /A F) . VEGF [k 6t % Wt 40 (ELISA) 155 & 16 B
I A . & VEGF J33h T 09 %6 R W 4R 5 55 I Al
7309 PR B RERR LI T 5L B . BN L KO 5 414U A AR B
ERFWALIGA,

1.2 Fik

1.2.1 HZUEAMIREC 2 3B /N B i) s 41 21 80 55 4
2, SE AR B AR K Ve A 2% T oin A 200 pL RIPA (5%
10 g/L NP40,5 g/L LA AR &, 10 g/L + " ke LR R 44) 72
BG4 C 12 000 r/min B> 10 min B _F 35K .

1.2.2 EHEBEBSH F a8 H Ik (SDS-PAGE) , &5 1] (1
B MBN PR AL R M LR R B .

1.2.3  AAEEE Y ANAE SRBOE IS HER M e S ERSCERC11] 6
BEN 2.0 pg WEHFK DNA 5 80 pL A5 3 IR 4 . Fk
2.5 L I8 fAk 2000 5 80 pL WREFRIR A . 2R 5K L3k 2 Fif
WWIRA . =R A 20 min, T A B & 800 pL £ 57 WAl
10% a4 s i 12 FLbb . KRBT Y 0. 2 pg & VEGF
BE TP e R IR FE R 0.1 pg F3K2FFURTF I 19 IR
. BRALKETN 3 ANE AL AEF 24 hJE S I G 45 A 0 SR T
TG T O A TR 4145 2 0 R A A B S U o Y

EF B AT LR M (1972~), TR BT AL 32 2107 BhIG R F ST



3212

Lb AF hy AH KT B

1,24 I o0 05 W% BiE 36 (ELISA) 46 1 VEGF #4436 &
REALAN M FP 22X 10° A, 40 05 B J5 R B R 46 4% b Wik (PBS)
PR 2 KIS & I B SR M B 24 b, SCAE AH N A 1Y
R 3R, Hie B VEGF ELISA 7 & 15 0 F gk 47 40 , 45 40 &
B3,

1.2.5 6w B AW XN (RT-PCR) Kl VEGF (1) 41 %
mRNA FE & = RNAFH Trizol iIXFN LB )5, ¥ — £ 1 RT-
PCR & # & % W ¥t 47. VEGF iy F#E5I 4 4 5-TCT ACC
TCC ACC ATG CCA AGT-3', Fii8| 9 5'-GAT GAT TCT
GCC CTC CTC CTT-3'; Bactin ¥ 51 %y 5'-TCA AGA
TCA-TTG CTC CTC CTG-3', FiiFa|#H 5'-CTG CTT GCT
GAT CCA CAT CTG-3", ¥ 4 4:50 C 10 min, 95 C
5 miny 1 MEFR.F 95 C 10 s,60 C 30 5,72 C 30 s, 3k 40
PEER . gk IR 5 B-actin #EAT HLEAE S VEGF (A X mRNA
RIEKV FHLKEL 3K,

1.2.6 HIF-1q SIRNA SiRNA ik 5 /K i 44 8 5 I8 e ik
[12]. siRNA iE X 4%h 5-AGT TAG TTC AAA CTG AGT
TAA TCC C-3'; Jx X 4 N 5'-GGG ATT AAC TCA-GTT
TGA ACT AAC T-3', M #E1T 1 SIRNA 33k # & H Lipo-
fectamine 2000 %4 4L 41 Jitd ,

1.3 il 4ab3  SRA SPSS13. 0 #47 & 1125 2 4, 1 4= %
B Tt Fom AR O BRAT ¢ K36, DA P<<0.05 N ZE R H ST
2 &% ®

2.1 PESI fEBR 8m414ih i 3Ris B W PES] 50 § 98
AR S S SR EC T 4 IS [) B 5198 B8 A A ek g 20 2 R H X g
P 5 AL SVER (L R O A T 45 SR R R 4l 4 PESL 1Y
FEIR KT B 8 A R A S5 41 4B D)

1.2.3. 4. Mgadi gl ;1 2" 3" A A s se 4l 40,
& 1 PES] IR Em AL PR RIE

2.2 33k PES] XF 50 8% 40 fd b HIF-o 35 F1 VEGF 43
BN BT VEGF 3R3i5 78 U0 308 1Y & A K Je it 72 vl i
HEZEMWEH. M PEST A % % 73 fg, B ik, W58 PES]
EA AT VEGE Rk, ¥ FLAG-PES] B Bf 4% 3 I f2 %
Ui i CAOV-3 Fl ES-2 4 fiig 24 h J5 , BUA0 M 5% 3% 7% i ELISA
Kl Hor VEGF {43 i & B, 7% 4 PES1 ) CAOV-3 il ES-
2 A5 3R WA VEGE 43 3 48 43 53] i1 (178. 0+ 11. 8) pg/mL
A1(309. 54 18. 5) pg/mL I F #| (375. 0+ 18. 3) pg/mL #i
(633.27425. T)pg/mL,iX 2 Fai ey VEGF 43 & 0 8.7+ 75 .
ERAH G ¥ B L (P<0.01), RT-PCR %5 5 % B, %
PESI § CAOV-3 #il ES-2 4l )i () VEGF A %f mRNA 7K - 43
B ETHT 218 5 2 %5, 22 R A HiT 2B X (P<<0.01), 45
LWL, PES] 0] DL 58 CAOV-3 il ES-2 4 s v VEGF 1) 3
ik, HF VEGF J& HIF-lo () HH# IR, H 0k, 3F— 2 W
it ik PES] & TH i HIF-la Fik., B P45 R 20
PESI ik BT = X W Fp 41 g v HIF-1a 235 (B 2)
2.3 PES1 % VEGF J3 3l /5% 't 2 B i 45 25 [ 09 % s 3
WIEPERE R i F PES] HAA R S oiae. ik, 75 20
%< PES1 & & fiE B 48 VEGF % 3. ¥ AR &

ETREF 21359 A% 42455 278

FLAG-PES] 5 VEGF J5 3+ i 9¢ )¢ % i #f¢ 25 5 D It i
293T 20 MO J5 - A6 00 4 35 DRI 1) 2 S 00 1 2 2 B ACAS [ 5
=) PESI 5% in A PES] W% i G M b, 2 5 L5
2R X (P>0.05) . U8 PESL Xt % VEGF )% Z %A H
W,

CAOV-3 ES-2
- - - | Smm—— IB:HIF-a
&y |-
- + - + FLAG-PEST

& 2 PESI 3 CAOV-3 #1 ES-2 ¢ ffa e
VEGF RiZH &g

2.4 PES] Jt@& VEGF WA KM F HIF-1a 4 2470
HIF-1a SIRNA 2 75 5 & % 4« CAOV-3 41 il J5 » & B % 4
HIF-1a SIRNA (¥ CAOV-3 41 g 1 HIF-1o 9 3235 B 2 B,
UL BT A9 HIF-1o SIRNA g4 b3l HIF-1a £k, ¥
HIF-1q SIRNA 5 FLAG-PES] L% 3¢ CAOV-3 1 ES-2 41 iy
J& B EN I 25 R, HIF-1 SIRNA B 8 4111 ] PESI 5|2
HIF-1e 235 F1 5 . 0 H. VEGF 938 [ 40 i A mRNA 7KF
B B APH] UL B PESL Jhi VEGF #9365 K 6 F HIF-1a (&
3.4),

& 3 HIF-1a SiRNA ¥ PES]1 5| ##) VEGF 4 it B3 22 I

B 4  HIF-lqa SiRNA %t PES] 3| &8 VEGF
3t mRNA 7K F ) % i

3 i it

G159 2 B L PR S B R 2 — 9 B R S B S P b



EREF 201359 A% 42 5% 27 I

= R AN B a7 B R (VA R SRt O QU e S 7 R U R
Wir g 28 B EHIZH B4 T, 55 2. KIBLOEAAT—
HoA BRI MR AR BT SE r . BA, I SUE & B T
MU FEAR 4305 48 B, 9F— 25 18 7 00 S0 R A L R R 104> T
ML X 46 5 50 SL38 9 12 W AR YT A EEM A 58 L,

Pescadillo 7 4 Jid 3% 58 F1 20 g )& 4 R A p il B A R B 22 1
YER . fEWiZLsh Y, PES1 5 L ifE45 & B F (upstream bind-
ing factor, UBF1) — 2 A A A G PR EZEMER,
PESI JE A% 1A A= 9 & BT 6 75 14, PEST 28 4% sl Bl 5 & 5 3K
MR B BT PESY #8822 bR A0 bt B k. B
SR W SN Pescadillo 36 35 AE 6 5 1k A L R 9 J £F 4t 200 i
il HAE BRBNG R & e AR KT M R A T LR
S 40 M b PESL (9 32 35, 1 H. PES1 £ 70 A 98 40 of 25 32 5%
PEST £: 5| 4 i J& B3 285 (1 D1 2R3k FEAR, 7 J 307 3 41 v 2
F1 St B 0 590 p27 Tk AT B0 S LR R AN AR 3 AE A B
PERIY X se 2R B PESL 55 40 M (Y 55 4k L % A8 25 A 56, AT fig
S5 &L R R . RTINS R R Y, PES] 76 51 U 41
LU TE I SR 4 FER W B TR L 38 8 PESL A RE7E B9 L0 19
KA RSP REEENEN.

T IR B4 I A A o S AR R A R R e AR gl A T
FR B4 . VEGE J& B 2 09 48 4 BN 1. e i & 2k
R, A R R M A A R T R I i
HIF-1o J2 il SRS TR 76 40 i 9 1) — B &% S B JLEE L B
T Tl 40 B A8 s AR5 | I 8 A bR A B R s AR A L AE
EEA KETNERZH % EMN. VEGF J& HIF-1oa HH#H
WH WAL E . VEGF H HIF-1a 75 59 5198 241 21 335 W] 5 FF
mLIRTEH LA LR R ELREPEREEENEMN. BT
90 %6 LA - B4 B B8 S R T U0 B R A A, IR Bk, AT AE A B
PR S AN CAOV-3 il ES-2 #4750 8, 5 R £, o £k
PES1 A] LB & 755 CAOV-3 1 ES-2 41l fty VEGF 43 % 3
mRNA 7K, 8] YL F+ 8 VEGF 335, [f 6 PES] #8% HIF-1q
M2k . R 3k B 1 5 S 3% 4 4G I U8 B, PEST AN fig 32
% VEGF (%% 5, ¥ HIF-1o SIRNA 5 PESI 2L%% Yy 4 i )5
%3 HIF-1a SIRNA fg 85 & 30 %] PES] i $ 9 VEGF 4> W Ff
1R LA mRNA ZKSF- 9 F . 3681 PES] figi@ i HIF-1q 38
BFFF VEGF By 5., B2 HIF-1a SIRNA %4 58 4 3 i
PESI 53/ VEGF 235 T+, Ui B8] PESL 1T 8 40 i@ & H fth 1%
"R VEGF 33k . A Bt 2= W], HE R 32 4 (ER) 7T LA
75 VEGF 121k, PES] W L5 ER # 5./ H I 897 H T i 5t
PR 22 k07 A e, PEST AT fig 5 HIF-1a & £ 5 1
VEGF 335 , MR X 75 Z ik — 25 19 S 30 BF 95 E B .

S E 3k

[1] Allende mL, Amsterdam A, Becker T, et al. Insertional
mutagenesis in zebrafish identifies two novel genes, pes-
cadillo and dead eye,essential for embryonic development
[J]. Genes Dev,1996,10(24) :3141-3155.

[2] Haque J,Boger S,Li J,et al. The murine Pesl gene en-

codes a nuclear protein containing a BRCT domain[]J].

Genomics,2000,70(2) :201-210.

Kinoshita Y, Jarell AD,Flaman JM,et al. Pescadillo,a no-

vel cell cycle regula-tory protein abnormally expressed in

malignant cells [J]. J Biol Chem, 2001, 276 (9): 6656-

[3]

(4]

(5]

[6]

L7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

3213

6665.

K AN EWENE, 55, Pescadillo H f4 1) i £ B &
KGRI E R C 48 A Bk 5%, 2007,37(2) 1 135-
142.

KW T E BB IF . N Pescadillo B8 % 75 S B
i) ] T ERE C 4 A A4, 2005,35(1) : 44-
49.

Sikorski EM, Uo T, Morrison RS, et al. Pescadillo inter-
acts with the cadmium response element of the human
heme oxygenase-1 promoter in renal epithelial cells[J]. ]
Biol Chem,2006,281(34) :24423-24430.

Byungsik K, Seunghyun B, Seungkoo L, et al. Expression
profiling and subtype-specific expression of stomach canc-
er[J]. Cancer Res,2003,63(23) :8248-8255.

Li YW, Xin H,Maha H,et al. Gene expression profiling
revealed novel molecular targets of docetaxel and estra-
mustine combination treatment in prostate cancer cells
[J]. Mol Cancer Ther,2005,4(3) :389-398.

Weber A, Hengge UR, Stricker I, et al. Protein microar-
rays for the detection of biomarkers in head and neck
squamous cell carcinomas[]J]. Hum Pathol, 2007,38(2):
228-238.

LiJ,Yu L,Zhang H,et al. Down-regulation of pescadillo
inhibits proliferation and tumorigenicity of breast cancer
cells[J]. Cancer Sci,2009,100(12):2255-2260.

R RERLA L F O MM EZE BRE RS
moRg ()], ARl R & ,2008,43(8) :611-614.
N TR G SRR T 7 B A I RNAL 411 4
N Pescadillo 5[] fy R A LT ], 40 M 5 43 7 g% 2%, 2007,
23(5):1064-1065.

Lerch-Gaggl A,Haque J,Li JX,et al. Pescadillo is essen-
tial for nucleolar asse-mbly, ribosome biogenesis, and
mammalian cell proliferation[ J]. J Biol Chem, 2002, 277
(47) :45347-45355.

Prisco M, Maiorana A,Guerzoni C,et al. Role of pescadil-
lo and upstream binding factor in the proliferation and
differentiation of murine myeloid cells[ J]. Mol Cell Biol,
2004,24(12) :5421-5433.

Maioranal A, Tu X,Cheng GJ.et al. Role of pescadillo in
the transformation and immortalization of mammalian
cells[J]. Oncogene,2004,23(53) ;7116-7124.

LiJ,Yu L.,Zhang H,et al. Down-regulation of pescadillo
inhibits proliferation and tumorigenicity of breast cancer
cells[J7. Cancer Sci»2009,100(12) :2255-2260.

Mueller MD, Vigne JL, Minchenko A,et al. Regulation of
vascular endothelial growth factor (VEGF) gene tran-
scription by estrogen receptors alpha and beta[ J]. Proc
Natl Acad Sci U S A,2000,97(20):10972-10977.

Cheng L,Li J,Han Y,et al. PES1 promotes breast cancer
by differentially regulating ERa and ERB[J]. J Clin In-
vest,2012,122(8) .2857-2870.

Clsc# H 1 :2013-01-08 & [E] H 1 :2013-03-22)





