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Expression of zinc finger protein 217 in non-small cell lung cancer
and clinical significance

Shi-chuan Chang', Tao Li’, Gang Li’, Bi-yong Ren’, Chuan Zhu', Chao Deng’,
Xiao-ping Huang', Liang-zhong Liu’, Xi Jia', Jian-jun Tan’, Wei Wang’

(1. Department of Oncology, the Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan
646000, China; 2. Radiation Therapy Center, Sichuan Cancer Hospital, Chengdu, Sichuan 610041,
China; 3. Center of Tumor Prevention and Treatment, Three Gorges Central Hospital of
Chongqing, Chongqing 404000, China)

Abstract: Objective To explore the expression of zinc finger protein 217 (ZNF217) in tissues of non-small
cell lung cancer (NSCLC), investigate the relationships between ZNF217 expression and clinicopathological features
of NSCLC patients, and analyze the associations of ZNF217 with survival time after surgery and prognosis of
NSCLC patients. Methods Expression of ZNF217 was analyzed by qRT-PCR in 77 NSCLC patients. SPSS 22.0
software was used to analyze the clinical relevance of ZNF217 in NSCLC. Results qRT-PCR revealed that the
mRNA level of ZNF217 in the NSCLC tissues was significantly higher than that in the adjacent tissues. Chi-square
analysis revealed that ZNF217 level was positively associated with TNM stage and lymph node metastasis of NSCLC
patients. Kaplan-Meier curves revealed that ZNF217 level was negatively associated with postoperative 5-year overall
survival rate and progression-free survival rate in the NSCLC patients after surgery. Cox proportional hazards risk

analysis revealed that ZNF217 was an independent prognostic factor for NSCLC. Conclusions ZNF217 expression
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is upregulated in NSCLC, and could be used as a survival and prognosis predictor for NSCLC patients.

Keywords: zinc finger 217 (ZNF217); expression; survival; prognosis; NSCLC

it s 2 7 4 1R PRl 9 5 35 R A DG AE T A o
BWEHNZ —, HAm%m, SHEREs, Hikbfd
BOIRYT B ARk, il 12 WTRTA YT R
T ERMIERE, SRR TS KIBRZE R0, il
FRF ARG 5 AERMREERIIA R 15%, 2 85%
F s B B A /N B R, X SRR RS
RRZOAFilE R, HERFRIET-FEEAT Y,
I, S T S EETT4r AT T B S s /3 A A M i
JE IR, H TS 4 AR AR/ IN s 12 W7 2
TRITHE A

¥E4E M 1 217 (Zine—finger 217, ZNF217) & fif
T AGL AR 20q13.2, fF5E R PZNF217 £ L2 Fh A2
g v 2 B0 R R VR FH o A AR e i IR 7
ZNF217 AR5 5 DNA 54 1 0 ) s 25
HF sk, W TGF-B . P53, FEZLMET, ZNF217 #
UESE AT g 38 5 S e B, B SLBRR SR A Y A
PRA AR ATCHE R AE AR AAHDE " Ak, DRI
ZNF217 Fegagse . e i v i e " S
Je P VR R B R AR . SR, ZNF217 FEAE/I
Y e it b ) RS N D RE AT ARAS B SR AR

AW 5 o 52 B 2RO i R A B BE N
( quantitative real-time polymerase chain reaction, RT-
PCROREINAE /N B s 20 20 g 55 41 40 ZNF217 1)
TR, FHRHERGEIT 22075300 T ZNF217 #E
AR/ I Bt it e A ARRE OGP, BUARAE AN T o

1 ARSI

W 4 B D = ol o R e i Rg B 3 0> 2007 4F 1
J1 =201 4% 1 J FARYUIBRIF 205 B2 W AF /N i
i ELRETT 5ORLSE B A b 2 2 b o5 WA 77 41
AL IR BETOR L 10 FA AP AR/ i il
FENIR LR AR RIS L, VR IR TR A Z
T e ARBTFE A PR = e b IR g 48 L 51 23 4IL A,
JITA ATEABIESE 4 £ 3 [ B A SR A ] TR
Wrz i, I E AR EA.

1.1

1.2 FHik
121 RNA#I  RNA ##EBCEEZHE TIANGEN 24
A Y20 E RNA $EBGAF & rid 0 0%, a2 0%

#=1 HE/NdHRafmEEEREAL ZNF217 Rik5
EZlERFERZENXR
ZNF217 F2ik /K-
I A EARFALE 1515k PAE
[EES 50
AR 77
<50% 37 21 16
0.877
> 50 % 40 22 18
5
% 52 31 21
0.336
‘e 25 12 13
SR
i 49 32 17 _
0.034'
o 28 11 17
Jige 434
I.1 32 12 20
0.006"
m. v 45 31 14
2 A
= 33 21 12
0.233
7 44 22 22
K EaAg S|
idea 55 29 26
0.384
R AN iR 22 14 8
. TP <0.05

WN R LUP I AR RL, S0, W5 A
AW 590wl EBFK M 10wl HEAME K, 56CHHEE
20 min. 12 000 r/min 50> 5 min, B3 . A L35 0.5
AR TOK QB TRAT, IRATRZFAE, 12 000 r/min
B0 30s, FERIEWR. 1 BRI 350wl RW1
W, 12000 r/min 5.0 30 s, FEERW . MW FHAE i
A 80wl Dnase I ¥, ZEIECE 15 min, [ WA
HIA 350 w1 RW1 ¥, 12 000 r/min 5.0 30 s, 3K
Wi TR AR 500 w1 RW ¥, 12 000 r/min 2.0
30s, HEER. FHIK 12 000 t/min B> 2 min, FEF
W B AIA S0l B FK, ZEHEME 2 min,
12 000 r/min B0 2 min, AR RIS RNA EH .

122 @4k Wi 50 BR 2 B TIANGEN 2
Quant cDNA 55— & Bl G TR L TR, ki 20 9
W BeE SRR RIB G, H P 10 x RT Mix
Iwl, dNTPs 11, Oligo-(dT ) 151 w1, Quant %55
fiff 1wl, RNA 1pl, EEF/K5nl. AR, 37C
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¥ H 60 min.
123 gqRT-PCR qRT-PCR LA RS I TIANGEN
INFIHEFER) SYBR Green i85 & iR AE 88, R4
BRANE : K 20 x SYBR W = TP IR
125120 x SYBR % ¥ /il A 1.0 ml 2.5 x RealMaster
Mix Hr, A3 2R A BC & 20w ] R R R, il
A9pl, IEmGIH MR 51 4 1l, cDNA Bk
2pl, EEFAK Tl RN 95C 2 min ;
MR T 30 MY 95°C 155, 55°C 155, 68°C 15 s,
ZNF217 IE[5#8 : 5'-GAGAAGCGAATGGTGAAAG
C-3', RIa51¥°HN : 5'-CAGCGCTCAAGTATGCAAAA
-3'; B -actin IEMZIYN : 5'-CTCCATCCTGGCCTCG
CTGT-3', K m5I#%H : 5'~-GCTGTCACCTTCACCGTT
CC-3',
1.3 Hit=H*E

AHIFFE AT S 50 B s 5938 1 SPSS 22.0 A7
Giit= b, TFETERLIE = pRifE2E (xxs)
N, R ¢ K5 A AR AL 2 9 55 4 4R ZNF217 1Y
FikKFZS, KA x° KK Fisher #fi VL2675 55
BT ZNF217 23k 7KF-55 A8 /NG i itz 53 1 PR L
MEZBIRYE R, SR Kaplan—Meier B2 il A= 77 it 8 K
Log—rank 558 73 B ZNF217 3K 7K -5 E /)N Jfd it s
BE AL Z B E R, RH] Cox KU L B AY 53
BT ZNF217 (383K K155 A5 /N 240 i it s S8 28 10 1) %
#, P<0.05 HZERAGIFE L,

2 #R
2.1 ZNF217 FEdE/NABaRhE AR R S H R

PRI /N il 4 20 B 55 1 40 RNA, %
SEH cDNA, FIH qRT-PCR ARG B4 ZNF217
W FRIB K. 45BN - 55 42T ZNF217 B A
XFF KKK (0.928 +0.725), FAE/INAH it g5 2H 41
ZNF217 MIXF H A KA (3.495 +1.793), 4t #als,

ZNF217 FEAE /NI A g 55 1 20 e g AL R ) ik 22 3
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& == 7ZNF217 Bt
pac 80
&
EES{- 60
B
=240
=
=
Z 20
i) 60
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GiiteeE X (1=5.181, P=0.015), JE/ Nt i
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-
=
=
0.1
=
N [
0.01 , .
AL A /NG
B 1 ZNF217 73/ N Bt E RS A A R
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2.2 ZNF217 WRIEKFES5IE/NHABaMGE 25 s
[RIRIE4FHERI X R

R 48 ZNF217 78 3E /N 20 1 fil g 2% 35 7K 7 19 3
{8 3.495, ¥ AR /N 20 M Bl g 43 R ZNF217 185 2635 41
5 ZNF217 AR IR A AR IR /N 41 B I PR s B AR AR
F ZNF217 Fih AR A/ N i 23 41, R x°
K 50 43 B ZNF217 3R 357K -5 A5 7N 4t H 3 9 1 DR 9
FERRE M E R S5 R ZNF217 R B5K V5
A ( x’=7.472, P =0.006) Ik [ 45 54 F 4% M
( x'=4.892, P=0.034) %YM, iS5 HAERAE
JCKo ZNF217 AR IR L B AR /N e il 96 £8 2 T 53
W RO B S5 R S LR ZNF217 331k 41 .
2.3 ZNF217 MRk K F 596/ AR AT BE AR
BEFHNXER

HRAE ZNF217 FEXF FIBIKT-H A /N i it s 26 2
4y} ZNF217 FEPELH K ZNF217 BAVEL, 224 Kaplan—
Meier ZEfAITZE, FIHH Log—rank 4655 73 A7 P ZH A /N4
e i g 8 AR AE R 25 50 IR TR, ZNF217 B
PEZH Y 5 A BARAFE 15 R (Log—rank £ 56 « P =0.012)
It G % (Log—rank #7565 . P =0.013 ) #1&F
ZNF217 [HPEL . WL 2.
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2.4 ZNF217 Wik /KT 59/ 0 B i 722 B & T
BHXZR

FIH Cox KU HE BRI PEAL ZNF217 ik /K
At P9 B X = /N B s £ A A TR 5%
M, PRI AT AR R R - IR, kLg%
FENG L I ZNF217 23R /K -5 SR A= A7 T & e it

JRAAFHUNASE, s, SR 2 Rl
e LR ZE 43T P 5 AR/ N A A A7 IO A S A 45
PRI FEME, 45 REoR - TNM 4030 bk 45 i R 1
IS ZNF217 ik /K2 AR/ INAR B il i £ A
T T B TC 1 Joe A A BT A Ik ST ) R TS 48 b . L
#£2. 3,

®2 IENERMEREEFEETHNEARRS MR SEARSH

ZNF217 [ 3R5KF- 3.157 1.319 5.933 0.014' 1.791 1.183 2.987 0.029'

It PR 533 4.019 1.569 7.815 0.008" 2315 1.349 4.171 0.021

W AR 1.917 1.128 3.914 0.024" 1.774 1.117 2517 0.032'
. 1P <0.05

®3 FNEMMMESETHREFIHNERZSNTRSEZRSN

ZNF217 (57K 3.007 1.534 4.889 0.019 2.016 1.241 3.197 0.031"
I AR 311 4.981 1.503 6.911 0.014" 2.419 1.474 4.566 0.024"
NSRS AT 2.107 1.059 3.097 0.042" 1.314 1.117 2.129 0.047"
W TP <0.05
3 it FE AJCC MRS, TNM MY & IV IR/ N

TEARGEH, it qRT-PCR K0 /IN4H it fiti e
L S S SR 4l 4h ZNF217 13236 K T, 453 R,
ZNF217 FEAR /NN it 2 2 b 3k B 454 Bk
SCRRFNHTIISE R, AR xR . K-M A7
2 e Cox U LLAIRE TR — 2020 1 ZNF217 ZE3E/I
20 e At e P I R AR DGt . S5 R R, ZNF217 S5
/NS s £ VAR L 2 2 B8 R g A R DA OG . B
B, ZNF217 53RNl S A AR A
R RAEAFR WG RO, ARBFE LSRR,
ZNF217 FEAE /N M il ges b R 3 SR PR, B S
Ak /NN Pt 9 1) e A R it P WITAH G

REAEDRE R, 76 B0 58 v i 2K 1 ZNF217
AT Ak PI3K/AKt {5 5 38 [ 17 41 328 Jieb 738 40 i 114 38 B
WAL, ZNF217 B] A 5 2L i vh A 22 53 24 v H S
Aurora—A By F IR M A FLUIR A 22575, B R
LS, ZNF217 Al AR 7F Bel-2 1 5 A i 40 i)
EEEEFAABEET ", ARV, ZNF217 3
RIS /INA LA I B 25 5 B B2 TNM 43 13 DI AH G

it 1) P A T L 2 e A Bl A e s . 45 BRAE SRR,
SN ZNF217 W] REAE AR /N 4H i i o o 08 4= 28
Bt B Rk R EEEH . BRI B ",
ZNF217 AL T YLt fk 20q13.2, 1 20q13.2 AYF% U1 %
5 il 96 1) SRRk B DI AE OGBS FE 1 J2 20q13.2
(1s4809957G ) v s 1Y HE X 22 285 1k 5 3E /)N 4 o i 92
BE WA AR KR YA O M Bk, B
~, WEZEIFFEAE (Epithelial-mesenchymal transition,
EMT) JEMEHEAL N BB Z —, Hol s R A
Jod 40 L N E-cadherin 35 T 98 ™', EMT 7E-IE /N4 i
it 0 & AR R S AR e, AR A R A
miRNAs 7] 3f i B 42 5% [7] $2 4 45 E-cadherin 3 EMT
FHOG A 10 238100 2 55 I R /N0 i 98 10 A= K
e AW s "™, ZNF217 A £E mRNA %%
S JZ TN E-cadherin 19235, M f22F 40 i % &
EMT, SASEMEES . KK, ZNF217 rlgiEs 2
5E4E EMT SERR b i G851, MMk — 20 2k
/N R 2R RS . TR ER IR 0L, 7
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ZNF217 BAPE4, 83 K-M AR o b, sk
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ZE LTk, ZNF217 16 AR /N A e il 95 2 40 rp 5%
KT TN RS0, ZNF217 355 5 6/ IN A0 it i
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FIFERE , SR AR /INAR M s S v R IR T A o

& £ X #k:

[1] TORRE L A, SIEGEL R L, JEMAL A. Lung Cancer Statistics[J].
Adv Exp Med Biol, 2016(893): 1-19.

[2] SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics, 2016[J].
CA Cancer J Clin, 2016, 66(1): 7-30.

[3] DA CUNHA SANTOS G, SHEPHERD F A, TSAO M S. EGFR
mutations and lung cancer[J]. Annu Rev Pathol, 2011, 6: 49-69.

[4] JUERGENS R, BRAHMER J. Targeting the epidermal growth
factor receptor in non-small-cell lung cancer: who, which, when,
and how[J]. Curr Oncol Rep, 2007, 9(4): 255-264.

[5] RAHMAN M T, NAKAYAMA K, RAHMAN M, et al. Prognostic
and therapeutic impact of the chromosome 20q13.2 ZNF217 locus
amplification in ovarian clear cell carcinoma[J]. Cancer, 2012,
118(11): 2846-2857.

[6] THILLAINADESAN G, CHITILIAN J M, ISOVIC M, et al.

—_

TGF-beta-dependent active demethylation and expression of the
pl5ink4b tumor suppressor are impaired by the ZNF217/CoREST
complex[J]. Mol Cell, 2012, 46(5): 636-649.

LITTLEPAGE L E, ADLER A S, KOUROS-MEHR H, et al.

The transcription factor ZNF217 is a prognostic biomarker and

[7

—

therapeutic target during breast cancer progression[J]. Cancer
Discov, 2012, 2(7): 638-651.

[8] LETESSIER A, SIRCOULOMB F, GINESTIER C, et al.
Frequency, prognostic impact, and subtype association of 8p12,
8q24, 11ql3, 12p13, 17q12, and 20q13 amplifications in breast
cancers[J]. BMC Cancer, 2006, 6(1): 245.

[9] MAO X G, YAN M, XUE XY, et al. Overexpression of ZNF217 in
glioblastoma contributes to the maintenance of glioma stem cells
regulated by hypoxia-inducible factors[J]. Lab Invest, 2011, 91(7):
1068-1078.

[10] GEPPERT C I, RUMMELE P, SARBIA M, et al. Multi-colour
FISH in oesophageal adenocarcinoma-predictors of prognosis
independent of stage and grade[J]. Br J Cancer, 2014, 110(12):
2985-2995.

[11] HUANG H N, LIN M C, HUANG W C, et al. Loss of ARIDIA

expression and its relationship with PI3K-Akt pathway alterations

and ZNF217 amplification in ovarian clear cell carcinoma[J].

Mod Pathol, 2014, 27(7): 983-990.

THOLLET A, VENDRELL J A, PAYEN L, et al. ZNF217 confers

resistance to the pro-apoptotic signals of paclitaxel and aberrant

[12

—

expression of Aurora-A in breast cancer cells[J]. Mol Cancer,
2010(9): 291.

[13] DONG J, HU Z, WU C, et al. Association analyses identify
multiple new lung cancer susceptibility loci and their interactions
with smoking in the Chinese population[J]. Nat Genet, 2012,
44(8): 895-899.

[14] LI D, WEI L, XU B, et al. Association of GWAS-identified
lung cancer susceptibility loci with survival length in patients
with small-cell lung cancer treated with platinum-based
chemotherapy[J]. PLoS One, 2014, 9(11): e113574.

[15] WANG W S, YU S L, YANG X S, et al. Expression and
significance of twist and E-cadherin in ovarian cancer tissues[J].
Asian Pac J Cancer Prev, 2013, 14(2): 669-672.

[16] GAO H X, YAN L, LI C, et al. miR-200c regulates crizotinib-
resistant ALK-positive lung cancer cells by reversing epithelial-
mesenchymal transition via targeting ZEBI1[J]. Mol Med Rep,
2016, 14(5): 4135-4143.

[17] YE Z, YIN S, SU Z, et al. Downregulation of miR-101 contributes
to epithelial-mesenchymal transition in cisplatin resistance of
NSCLC cells by targeting ROCK2[J]. Oncotarget, 2016, 7(25):
37524-37535.

[18] BATI W D, YE X M, ZHANG M Y, et al. MiR-200c suppresses
TGF-beta signaling and counteracts trastuzumab resistance and
metastasis by targeting ZNF217 and ZEBI in breast cancer[J]. Int
J Cancer, 2014, 135(6): 1356-1368.

[19] SHIDA A, FUJIOKA S, KURIHARA H, et al. Prognostic
significance of ZNF217 expression in gastric carcinomalJ].
Anticancer Res, 2014, 34(9): 4813-4817.

[20] LIJ, SONG L, QIU Y, et al. ZNF217 is associated with poor
prognosis and enhances proliferation and metastasis in ovarian
cancer[J]. Int J Clin Exp Pathol, 2014, 7(6): 3038-3047.

CoRVEfS ki)

«- 50 .



