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A6 b P RO S T A R A L MR SR AR BE RO SE , B AEIRITCXXCS7E b PR S rh ] BE A1 AN
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SEH] E f PCR(real-time quantitative PCR, qRT-PCR)KHMCXXCSFESHE [ Rz PEOE U AN R i B 5 00, I
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[ Abstract ] Background and purpose: Epithelial ovarian cancer has the highest mortality rate of gynecologic
cancers and overall survival rates have improved little in the last 20 to 30 years. CXXC finger protein 5 (CXXCS5) plays
an important role in AML (acute myeloid leukemia) and MDS (myelodysplasia). However, little is known about its
clinical significance and biological function in epithelial ovarian cancer. This study aimed to investigate the expression
of the CXXCS5 in ovarian cancer and the effect of the CXXC5 on ES-2 cell proliferation. Methods: (DThe alteration of
CXXCS5 in cancer genomics data of TCGA (Cancer Genome Atlas) was analyzed. 2 The CXXC5 protein in the tissue

chips was detected containing 37 benign ovarian cyst and 173 malignant tumor samples. The relationship between the

WIEVEH: K%  E-mail:rongzhang@163.com



(F@BER L) 2015555255545

261

expression of the CXXC5 with the clinicopathological features of patients with ovarian cancer was analyzed by SPSS

software; (3)The cells with the highest CXXC5 expression quantity from 5 ovarian cancer cells were selected by re-
al-time quantitative PCR (qRT-PCR) and Western blot. ES-2 cells with sShRNA stable transfection were construted us-

ing the strategy of lentivirus infection and analyzed cell proliferation by cell counting kit-8(CCK8). Results: (DThrough
the TCGA database, CXXCS5 amplification was found in 7 of 563 cases. @The CXXCS5 expression in ovarian malignant

carcinoma (39.3%) was higher than that in benign ovarian cyst (13.5%, P=0.003), the histologic type was highly asso-
ciated with CXXC5 (43% in serous, 22.9% in mucinous, 23.5% in endometrioid, 67% in clear cell, P=0.014) and there
was a significant correlation between CXXCS5 and lymph node metastasis (positive vs negative, P=0.022). 3)The ES-2
cells with shRNA stable transfection had a growth disadvantage (P<0.05). Conclusion: The CXXC5 gene might have an

advantage in proliferation of epithelial ovarian carcinoma and be expected to become the biomarker of poor prognosis.

[ Key words | CXXC finger protein 5; Epithelial ovarian cancer; Tissue microarray; Immunohistochemistry; Pro-

liferation
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TR L IX B SRR & BB A 21 98014, BT AR
14 2700 1ok L A B R AT R A
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CXXCHg 4 H5(CXXC finger protein 5,
CXXC5), X 4RINF(retinoid-inducible nu-
clear factor), Ef FYL{ih5q931.2, &K K
35.5 kb, FFHEHE (open reading frame, ORF)
IR R291 ~ 1 259 bp, A& 5FM 8 1 Hi4
LR SRR e v P2 o i LR RV (2
Wt 538 B, [B14E3% NF-kappa-BFIMAPK
fF5 M, 2 5DNAMGIE T HATMEE iR
b, Z5p53E MAl AR, =554
AN A Y . CXXCS Ak B I
(acute myelocytic leukemia, AML) ' **' &
BEN A S i e D A T Uk
Ko CXXCS7E MM 0y b 5% 1 Ab T 4R
BB, A CHkRGE, CXXCSTEHE 7L AR |

REREVE R 2R (0 R N P L P B R I
L, JFHCXXCS 5 FLHRE A K U5 A1
S0 HRTCXXCSTE b B Pk B S v i S
fif WLARAE , G, AHFIER g 8k
A CXXCSTE L Bz Pk UP S v ) Fak i i
BT CXXCSHFRIA 5 B I A SRR IE 22 [H] 7Y
KR, FEAMMKE L EECXXCSXF L i 5
HUB AN A2 AT M B9, IR 3 B %
PR O BB R T AR PR A

I Y S ¥ AWIRFN

1.1 EMERESH

B R PR T i L [F 2H [E3% (The Cancer
Genome Atlas, TCGA), SZIX4 ~5634] I
B 1 BP B R E AR, RLAR MR A4
ST RN DA A A I R BORH(E 1), BRE A
HoMEEA, HF90%LL E AR, AE
40 ~ 81%, I /602 fi FHcBioPortal T.
H.(http://www.cbioportal.org/public-portal/) %} H
PEATAE IR B AT
1.2 FEH

bR MEDP B AN ZRCOV504, ES-2,
NIHOVCAR3 ., OV90FIOVISEN H + F &l
B b A A B 9T B AR W Ak e S A i
A= W) A AIE 5T B A0 E AN G [ ATCC A | 5 T
HANM293 T A R FATCC Al 5 X [
2 pLKO.1/TRCI A )" I & fig 5 KA FR 2
A ; 1 FRIAFAIpLKO.1/short hairpin RNA
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CXXCYER 5 LR IV PBVFRIA R EIGREN

[ ShRNA | /CXXC5M H EEHSigmarly A
(CXXC5-ShRNA1: 5’-CCGGGAAAGACTGG-
CCATCAGATTTCTCGAGAAATCTGATGGC-
CAGTCTTTCTTTTTTG-3’; CXXC5-ShRNA2:
5’-CCGGCCTTTGATTCTTTCCGAC-
CATCTCGAGATGGTCGGAAAGAAT-
CAAAGGTTTTTTG-3’; CXXC5-ShRNA3:
5"-CCGGCCGACCATGAAATAGTGCAT-
ACTCGAGTATGCACTATTTCATGGTCG-
GTTTTTTG-3"); [k 42 55 & W A 7 =
Qiagen/\ 7 ; TRIzolif7|. Lipofectamine™ 2000
e 7R B 3¢ E Invitrogen/A ] ; BCA #H 77
Mriiil &0 H 3¢ E HyClone-Pierce/y 7] ; RNA#E
WO & T 18 [E Qiagen/A ] ; PCRI I A
T AW TR B A BRZA F], Prime Script
RT reagent Kit SYBR Premix Ex Taqi{;f]| & H
FAEYTRERKRE)ARAR; CXXC5RItAL
7 BEBUAR AIGAPDH AT A B0 7 B T A 43 301l 1)
¥ [E Abcam 2 H) F13E [E Proteintech A 7l 5 11135
Prfe —Hi A RO A TRABRA
IRDye 8004 —#{ FIIRDye 680 i —Hil H 35 [
LI-CORZ ] ; Ml FiDMEM/F 1255353 |
McCoy’5A%5 555 . RPMI-16403% 3535 . a2k 1
T DL R B [ 92 E GIBCON F] 5 ASERET
A Z(NOE . 5 I B3 (Western blot)Mark-
erll H 32 E Millipore/A /] ; CCKIAFIE A H A
Dojindoft. ##iF 5 fifr
1.3 ZHREEESR

COV504. OV9OFMOVISEH4Hfitl 5 3% F
DMEM/F12}55: 3 ES-241 i3 T McCoy’5A
W33, OVCAR-34H i 72 TRPMI-164035 55
S, JIF H A Bk e 20 it i 15 77 FE R B A 10%88
20%(V/V)IELE I35 (FBS) . 100 U/mLIY 585 &
100 pg/mLAEERE 2R . 1637 C. CONRFITEL
5% . 100% IR R FRAH NI E
1.4 HAXRKE

WCAE20064FE 1 H—20124F 12 H W07 ERL K2
B T 2 1 15 B FTVL 048 8 T i gl PR g e iz
M2 10415 5 A B H AT, BEDIR BRI PREL
PoeHe, RATYRIEZ A BOT 8T, IrA

ARG GO BRI T YR 212 . ]
F R R GORAFIE AR, B B AR A
IRAS, I HZ R T R R S B 2 = g A
PRITTEAE B2 By e A AZ VT

F1 MEEBEERIEKRER
Tab. 13  Clinical characteristics of patients with ovarian cancer

[n(%0)]

Item Carcinoma Benign cyst
Cases 173 37
Agelyear

X+s 5426+ 11.74 42.78 £12.61

Min, max 17,81 22,69

Median 54 42
Histologic type

Serous 93(53.76)

Mucinous 48(27.75)

Endometrioid 17(9.82)

Clear cell 15(8.67)
FIGO stage

I 75(43.35)

I 28(16.19)

Iir 62(35.84)

v 8(4.62)

1.5 ALAKFHHEE

21061 1 iz 4 B9 598 1 O L [ Mg i 2 218
RLA% R E . WA, HEY @
Jo, PR T ARG . KR 4R A e
FRic s 2H 2,

1.6 BEHLAWLZF%E(mmunohistochemistry,
IHC)

ZH S, fH10.01 mol/LMJ# IR ER 5% v
WP 10 min, 1 : SORREICXXCS St A
ZriEPiiR4 CHE IR, PBSIEUEST : 20010
FhRPIFERIBREL h, HLPBSIEYE, DAB
WA, BAKEEYL, B W2 R
WEIFSr, R —BEE ARG HES R . B\t
FE PR PESR B PRy . 000 WG, 14 MIRE (A,
257 A, 353 AR PR B 4 A BT
A% PRPEZIA 50 ~ <10% K04y, 10%~<30% K
143, 30%~<60% K25y, =60% K34y, oty
Fr PHAE 5 A BH P A BT 3. P R B
1357 MR s g R — 30 LA 1o
. B ARERIE, =34 hEdRik,
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1.7 EHEZPCR(real-time quantitative
PCR, qRT-PCR)

TRIzolif 77l $2& HU 40 i B RNA, 2830 5%
SEPCRZ W 3KFEcDNA, R &1 : 37 C,
30 min; 85 °C, 5 s. qRT-PCRRHFFMES]
YIF5 . CXXCS5LFg 95 -AACCCAGG-
CCTCTTCATTATGACC-3", CXXC5 FiiE5l
#15°- TTCCTACAACTGCTGCACTGCT-3;
GAPDH #5145 - TGCGAGTACTCAA-
CACCAACA-3>; GAPDH F sl ¥5’-
GCATATCTTCGGCCCACA-3", i &/ -
95 CHIAEM30 s; 95 CAM: 55, 60 CiB A
31s, 404V, RA2 kbR E IR
ECXXC5/18SHICrHAE . SEHE A 3K,

1.8 Western blot#&ill]

W 2R A % 4 100 pmol/L PMSF R4
MU, 4 °C, 6 042.6 xg B5.0>10 min, H ¥
WK FHBCATL I 2 8 vk . B30 pgii, &
10%SDS-PAGEHLIK 73 B3 J5 L% ENCIE |, 5%
AR = IR E AL s, A —$i4 Cil, ¥
PSS, IMAZPIERIRE 1 he OdysseyZl FM 4
ARGk, SLHE 3K,

1.9 BRSELALEENEEMAREIRER
AR TS TE

B0k %5 A K 19 19293 T 40 it I 46 %% e
200 pLzs 15 #5 B8 15 ul Lipofectamine™ 20003 5]
FIRE TS min, NAW; HUEE TR pPACK-
GAG. pPACK-REVHIpVSV-G£-1 700 ng535ik
FHART g TR G, IRAEINE200 pLzs B ==
HE 15 min, HBW; A, BIRIKEG =R
FH15 min, K HAA ZIEEFRMAp, 8 hj5
W Ak2LEE3R48 hF UM B IR i, SR HIZ
FLRR B0 2 o5 7 P BE o FRFES-240 i LA AL
2 0004 FEAD T 6 FLARI BE 5, AR 53
WA A, 8 hEHE, 1REH1 ng/mLiE
RN IR0 1E . Western blot flIqRT-
PCRYEAE CXXCS T - Je 14 5P S 9 A ik
1.10 {ERAMEAMITEEXFIZ (cell counting kit-
8, CCKS8)#a il 4H pe i 58 R

PFaE T CXXCSIIES-241 it H: 7 T-964L

W, HALAEEG <1034, LSRR, 4
WREFE0. 24, 48, 72H196 hi5FLINACCKS
10 pL, #5552 he BRI E 450 nmib R
(DY, FeatRiEas R hlaniss sk, L5
=R
111 it FaE

S E A K HHSPSS 17.08 4 i 174811 41
Wr, RS, FisherffibIMER LI KR .
P<0.05hZEFAGIT=E X

2 4 B

2.1 CXXC5ZETCGALEMINEEER AR E
ENyEAE

TCGAJZ: 3¢ FE BUR A i h 5 [ [ SRR
%% fir(National Cancer Institute, NCI)FIEZ A&
FL N 4H W5 ir(National Human Genome Research
Institute, NHGRI)EKAFEAT1EF XA [R) 96 4 Jr
AR T AT RGN 4, fH
cBioPortal T.H. LA TCGA#L It py K ke A 11
SYHTCXXCSTE L Rl 3 4L i i ik, KR
CXXC5LAGEAZFNY 4 32, Mife b e 1 O S5
SERA P LY R E(E1A) . [HEHTCGATR L)
b R P B B O R X CX X CSAE b A T4 HT -
B R 563, AL AR R A3 0 L R 4y
GO EAAE I AF IR IR GORHEIB ~ D), Hrfrf7
B 8 e CXXCSSER A 5, AR RN 1%
(FI1E),
22 AEIEKRFEELT EREEREESEEN
CXXC57k

AT EE T S 173411 pe 1 5P 539 A3 7451
U R b R MR ZUE R, R FHTHCAS I T
CXXCSTEZUN R b ML, CXXC5H
B PEo o0, 1, 2813453 (12), 455K E
N, CXXCSTE I Jz MO S 95 Fn P 55 1M 1 e
PRI IR R HIN39.3%H113.5%, Z5HA
il W (P=0.003, 2, K3). 4MHFCXXC5
FEIRE DL b B O SR I A B S R ) 1
KR, BAVRBEAE I 8 . Btk
P BLIEE T P A B SR R O S 35 FH A0 A
o 228 KA R 22.9% . 23.5% . 43.0%7F1
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I Mutation B Deletion I Amplification [ Multiple alterations
B Tumor stage C Tumor grade D Overall survival status
’
.
@.
E

cxxes 1 |||
<

I Amplification I Homozygous deletion

m |

Copy number alterations were putative.

1 CXXCSEREFETCGA BiFEMEERATHER
Fig.1 The alteration of CXXC5 gene in cancer genomics data of TCGA

A: Gene application was primary among the alteration of CXXCS5 in cancer genomics data of TCGA. B-D: Clinical characteristics of patients
with the ovarian serous cystadenocarcinoma (TCGA, Nature 2011) included tumor stage, tumor grade and overall survival status. E: CXXC5
altered in 7 of 563 cases.

66.7%, Wi LR 2% A Gii2E S L(P=0.014), CXXCSTEHR W G0 SIS AL AN s Ak i 2 20

CXXCSTEA Wk L Z5 7 B fICk L 25 5 8 19
B MO B Th 3RIK R R 60% F135.8%, 2%
A G R L (P=0.022), FATTRIMCXXCS
TEAFIE <504 1 > 504 (1) /B 3 L SUREAR R 3=k
LA H32.8%F143.4%, R TG FE

(P=0.166); CXXCSTENER [ . 11, MRV IR
BB HLEAR T RIRF51432.0% ., 42.9% .
45.2%F150.0%, 2= Togit2=E X (P=0.376);

FEA 363K 3 R 39.4%F145%, %S T4
P12 X (P=0.601); CXXCS57FR: o) HE
1. 2R3 BREA TR Y FRIK 53 5115520.0%
27.3%M23.5%, ZERIeGeit i L (P=0.897);
CXXCSTEF B N IEFEIN B0 1 . 2R3 0 41
AR FRIKR R 020.0% . 33.3%F1100.0%,
ER IG5 L(P=0.897, #£3).
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2 GERAZNLFHERMALS

B Score 0
M Score 1-2
W Score 3-5

Score 6-9

i RCXXCH7E 5P & i iR X1 5

Fig. 2 Representative immunohistochemical stains for CXXCS in ovarian cancer

2.3 IPEEFEPAMIKRES-2FRCXXC53R %K
Fi&E, CXXCoREELTHEMRNATIZER
RiXKFRHEMER

F T HE— A CXXCSTE - Bz 1 O 498
YR h A R ARTE AL, FRATERE TCOV504
ES-2. NIHOVCAR3, OV90FMOVISE 54k
b RPN AR, R Western blot#ll
qRT-PCRKG I CXXCSTE X Shk b fiz 1 o 593
PR RIR O, 45 R R, 7EmRNA
IV R IA K b, b Bz 1k o1 5 0 40 i ik
ES-2 i CXXC5 KA K= (El4A . B),
55 4 78 A AR I 25 SR R B C XX C S 7E b 8
75 O A0 R oE R GA A — 3, Ik, FRAT
TE £ O 5 9 07 U 20 M RR E S - 2 1F 47 RO e G
T,

A7 d FH FHECXXC5-shRNA K Con-
trol-shRN A [ Jp B & Yk DN 53963 175 B 41 B B
ES-2, 2 W05 55 2 0 38 J5 15 B AR 7% T4 21
Rk, qRT-PCRAZINZE R E /R, sh14], sh2
ZHFIsh34 I CXXC5 mRNA 1 %35 845 7
H12.0% . 20.6%F135.7%(F4C), BiHI3H
CXXC5-shRNAXCXXCSHAMEIER, 2%
A5 iT2FE L (P<0.05), Western blotZ5 5 7w,
32 CXXC5-shRNAHJfE i 3 PRI CXXCST7E bR
S 175 W M MR ES-2 (19 28 11 2634 /K 7 (B14D),,
2.4 NEEEPMMKES-2IBERHLTIM
CXXC5/5t5a4E 710A BIR 55

AT REEXT b B B S 240 AR T e Y 5
Wi, A5 AH HCCK8AMES-2%F iR 41 | sh14d

Fish2Zl 3FERE )T, 25 s, AR ER
SE G YR N S B P AN RRES-2 )5, 1624, 48,
72196 hitt, shilH 5%} FE 25 40 g b A b it g
FRE(PIESY 31°50.838 . 0.033 . 0.006F10.042);
sh2 21 5 %F H8 20 40 it LL 55 388 B RE 0 T B (PAE 7
170.018, 0.005, 0.005F10.003, [5), #Emw
B B9 375 20 I bR AR A Qe THECXXCS )R, 7
48, 72, 96 hif¥EGTRE J) Bl BIRES, 2ZFA ST
2ET L (P<0.05)

&2 CXXCoHyFRIEKF 5 P LI B & AR IRFFAE R R EY
B2l
Tab.2 Patients’ clinical and pathological parameters and their

association with CXXCS5 expression

CXXC5 expression level N

Characteristics - P value
Low High
Samples 8.942  0.003
Carcinoma 105 68
Benign cyst 32 5
Age/year 1.919  0.166
<50 45 22
> 50 60 46
Histologic type 10.671 0.014
Serous 53 40
Mucinous 37 11
Endometrioid 10 7
Clear cell 5 10
Lymph node metastasis 5246  0.022
Positive 10 15
Negative 95 53
Clinical stage 3.101  0.376
I 51 24
I 16 12
I 34 28
v 4 4
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% 3 CXXCoRIRIZKFERBIEINERE. FikIEIPERE
BERERIDEEEENRES BX RN
Tab.3 Patients’ pathological grade in serous, mucinous and
endometrioid ovarian cancer and their association with CXXC5
expression
i ic CXXC5 ion level
Histologic type Histologic expressw.n Ve 7 Pvalue
grade Low High
Serous papillary Serous Low 20 13 0.273 0.601
carcinoma High 33 27
1 16 4 0.218 0.897
Mucinous 2 8 3
3 13 4
1 4 1 5.44 0.066
Clear cell Endometrioid 2 6 3
carcmoma 3 0 3

.wzﬁgqméﬁqzcxxosmﬂ LR T
M Rk

Fig.3 The expression of CXXCS in benign ovarian cyst and

B3 %% ZH‘UC::E%

malignant tumor samples detected by immunohistochemistry

0.03 =
T}’ .
5 oxxes 0 -
: ”"e :
< GAUDH o e e s e
g
"
1] (.)Bb‘ g"‘ 4°P %Q)
& 004 < AC,ng 3 &
o V@S’
H
g
&
ES-2
C D
003 * |
I 1
2
2
<
% 0.02
£ cxxes
S
& cArDH A
8}
o NC shl sh2 sh3
E 001
K
0 NC shl sh2 sh3

[l 4 CXXCSFESHKIN ML T AL BN B IRE R T M ES- 24 M /FCXXCERI R LR FHIGIE
Fig. 4 The expression of CXXCS in 5 ovarian cancer cell lines and the efficiency of ES-2 cells stably silenced the CXXCS5

NC: Negative control. A: The CXXCS5 expression in 5 ovarian cancer cell lines by qRT-PCR. B: The CXXCS5 expression in 5 ovarian cancer cell
lines by Western blot. C: The efficiency of ES-2 cells stably silenced the CXXCS5 by qRT-PCR. D: The efficiency of ES-2 cells stably silenced the

CXXCS5 by Western blot.



(F@BER L) 2015555255545

267

N
g

—
W
1

:
(=}
1

5
wn

Cell proliferation rate
(CCK8 4, value)

0o o0 24 48 72 96
t/h

B 5 FHCXXCEEXTES-24 Ath5a BE 71 HI 72 M
Fig. 5 The impact of ES-2 cells stably silenced the CXXCS5 on
proliferation

NC: Negative control. *: P<0.05.
34 #

O g IR WA R 2 —, BETS
FRIE AR 2, ™ E U A L A i A
Fe P BRI N S R B, W
= ARA)T TB . 3043k, | et p
R E R AR ARGRIW B D, o0 EE
WFoEHE NS, Ok 2 TR R, KR
P g AR VR T O S ZH 20, ASTR] Y O SR 4
U FE AR IR OIS % E— &R
SIS TR B0, AR R L 43T A
G, A K AE R A i s 3w L X ko
S BT PR TR B S

CXXC5FHER HAT ML {57 PR FIR CX X C 4
Ry, RAYEPRRI AL, St o 4k P R AT 5
SENTSHER MR . TRE
MCXXC5 55 A 5 5 LA IEFMAMLZ U AH
Fe 10 Knappskogs M RN T I SR |
RN TER AR . W RS S 5 T A
AP mRNAKT-, 550 LB 541804
Ho, BRHAZLRE . SRR D B A 3L
FEPRICXXCSEA MR B, - HCXXC55F
BRI AN K TS HH G

TEABEGE o, FRATT A 2 i 21 44k 2 51
I M EE B CXXCS7E b J POy HLig A 4ib i &
N, FERMEDP R . BRI EYE . TR
AR B0 565 96 11 019 1075 ) 200 it s v 119 208 R )
F22.9% . 23.5% . 43.0%FH166.7%, M L
X BB G R E L (P=0.014), $#E/RCXXC55

R PR OE ELE 2 i B UG . AT
M CXXCSTE I Bz M O 5290 41 bk b 1) R Gk 1
B, & IR L7 B AN 9 R U ) ES -2 400 ff ik
CXXC5RIFK s, SIHCER—F, it
HEM CXXCSATHETT LI A b Bz 1 O B9 41 21
SR E Y AR E Y . A5 K BLCXXCS
TE K 45 7 R TC IR CL 25 6 R 10 - J 1k B 98
th Rk HH60.0%F135.8%, AL FE X
(P=0.022), [fij bk B 45 2 A% J2: B9 B9 32 2 10 16 1L
Witz —, BRI RTUE 2 i
T, CXXC5AIfigE— M e/n O I s A
KA ZhREY)

KnappskogZs '*) W12 5 &5 F2 15 19 CXXC5
AT REACHEE TP 53 58 42 fiff B8 3L AR I8 1) & A BIL I O
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