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Abstract: [ Objective ] To investigate the effect of ZNF488 on radiosensitivity of nasopharyngeal
carcinoma(NPC) cells. [ Methods ] Bioinformatics data of ZNF488 in head and neck squamous cell
carcinoma were retrieved from GEPIA and UALCAN data platforms. Human NPC SUNE-1 and
CNE-1 cells were transfected with ZNF488 siRNA. The transfection efficiency was determined by
qRT-PCR and Western blot. The effects of radiation on proliferation and survival of nasopharyn-
geal carcinoma cells were evaluated by clone formation and CCK8 methods. [Results ] Based on
the bioinformation data platform,the expression level of ZNF488 was correlated with prognosis in
head and neck squamous cell carcinoma,and was significantly correlated with expression of
MAP3K14 and NFKB2 (all P<0.05). In the siRNA transfected group,the expression level of
ZNF488 was significantly lower than that of the control group. Transfected NPC cells were re-
ceived radiation with a dose gradient of 0Gy,2Gy,4Gy,6Gy and 8Gy. The results of clone forma-
tion and CCK8 methods showed that cell proliferation and survival scores of the experimental
group were significantly decreased compared with the control group(all P<0.05). [ Conclusion] The
proliferation and survival scores of nasopharyngeal carcinoma cells are decreased and the ra-
diosensitivity is increased after ZNF488 silention,indicating that ZNF488 may be associated with
radiosensitivity of NPC cells.

Subject words: nasopharyngeal carcinoma;ZNF488 ;radiosensitivity

E£TH: BHXFEH%E 47 H (81702693) ; & I # #F # 4 5 B (ZK201602)

BlEEE . Mk, B K, A, FCEEF, E LA B, IR WEER AT, LHAEE R TR
X H F % 42 5 (210009) ; E-mail : hexiabm@163.com
FWL,AHR A EAER AL LR, LA AR T ERBTA LA A AT ZRAREF#
42 5 (210009) ; E-mail ;yinli_2012@126.com

%5 B #5 :2020-06-08 ; & [E1 A #5 :2020-08-26

M8 2 2 7% 2020 4 % 26 5% 10 #

869

o =4 R At



Journal of Chinese Oncology,2020,Vol.26,No.10

SRR (NPC) b3l o3 A 25 7 Wb 255 DAL 466 2%
TR A - ELR W 7 (EBV )G | 434k 2 11 S Wk i I I
PR b5 H UL A 28 Y | AT 90% Y S A 5 HR 3 912 B
S 11 A sy IR oAb AR fa At , B s B iR 2%
PRI RS 1 | R TR0 0 A 300 7 B B 3R o0, S
IGIT (RT) N RZIRIF F- B, FROTHE AR M & M
FRI7 )12 B, 3 25 10 = AR R B R ) SR
BEHRIAERAFA T RERGY, ~EREERTR
HE SO0 98 B A B 0T R I R R, X R R B
TRIT R I PR T U R A A
BAREOT R A A AR P AR X R TR T
IR . % e B0 A 8802 I S O A A B
JRE , PRGEA TE FICT 4G SO A R S B R Ry
MRTIE T BT PR A WA ROTE

iR TR ST 5 2 A DR AR OC L R = A
DNA #ifie5E Afuss g L di 455, B
T, ik PR 4 O F B A I 5 R R O 1) 3 AR X ST
HHLH 3 F LA T — LR A BT, p53 . DNA K
FE TR (DNA-PK) 55 2% I8 — 6 41 1 5 5k e 58
ARFER (ATM) X kB8 38 X H #h 3£ I (XRCC) A
WL B (WTERT) B 2 A0 1 A R L A5

BEFE R M (ZNF) J2& 5 K P 51 FE 7 % DNA %5
BAEARE, 0 2% NKIEH Gt SO bFoe & 3
IZNF 15 AN B R, HRERE
TEAN R 7 AR 2 1 s i & AR ZNF488 TR IE
B R —Fh EURE S A il 1 B0E Wnt/B-catenin & 12 7E
BRI A S EMT SR A2 2E2 28 R & £ BFSE
K I ZNFA88 siRNA W] LI il & njAl 987 440 i 452 57 v 25
WA R R R ET BRI, BT YA KA
PN A A5 B2 o B, FRATT A 0 K S0 ik s 4 21
ZNFA488 57y 1 5k I AT A DG | H TR 7KK b
Fm TIEFAL, 5WEAH X, IR, # I X
T ZNFA8Y 52 M) L WA I 240 Jid 11 50 S S0 ik 1 ) A
58, AWFFE H B RAR ST ZNFA88 X £ 57 v 2 48 4t
CA R OESEA TN

1 #R5F=®
1.1 EAEMmEikiEE

N G W9 200 6 R 240 1 g i B R R 2 e e e
BRIt . N\ B W38 200 0 ff R 220 37°COKIR A5, IR

870

K BIE3TCER 5% CO, WiRFiH . >R H RPMI-
1640 5353 (A 10% 64 13 ) , 2 B H PBS o
VRIS VE A
1.2 ZNF488 siRNA %3t

YT RRAE 6 ALAR T HEAT  FR S Y ) 40 e %
ik 70% . Y& 1.5ml/AL 9 Lopti-MEMI Reduced
Serum Medium #% , & & T4 T, FAE ERE
W, ¥ 5wl Lipo-fectamin2000 .10l ZNF488 siRNA
1 10l siRNA Ctrl H 250p] Lopti-MEMI Reduced
Serum Medium i B, VK L ##E Smin, {£8& A 5wl
Lipofectamin2000 & & ¥ 73 % 5 &% A 10p] ZNF488
siRNA Al 10ul siRNA Cul IRSRIR S J55), 8
20 min J5 ,7E 6 LA INA S00Wl/ALIR AW, AR 15
I 4~6h, A4 55 IR WA Sk B ML Y o0 4 R 3R L 48h
Je i Qe SE
1.3 EHE=BR A KN (qRT-PCR)

fit F Trizol 2 57 M\ 1% 37 09 41 Ml Bk o 42 I8
RNA, Hi Nanodrop 100 736 B 11 5 #2 B RNA
(%) e JE 0 SRR 0 e S B i B 5 S S
cDNA  #i B J5 VR A BidR i 4T qRT-PCR., /] SYBR
green (Applied Biosystems) , ¥ ZNF488 Fl B-actin 43
MRS, B & 95°C Smin 95°C 40 M1
155 .60°C 1min, BEAHEG—X =00l &, JF H S8
B E A 3K, ZNF488 51917 51 .5 -GAAAACA-
GAT-GGCGACTTAGCG3 1§ CTGCCGGTC-
CTTCATCCTCS' ;B-actin K ;5" -GGA-CTTCGAGCAA-
GAGATGG-3'#1 5-AGCACTGTGTT-GGCGTACAG-3',
1.4 Western & EJ il

FH PBS VEAAL RS A4 AL, A RIPA 246 2%
M, TE 4°C T, B0 20 min 2075 1V WP A0 AR
Fi, il BCA & s 50 & b 7 i, 76 98°C
AEPE 10min, MG, 383 6%~12%SDS 5 N I Bk e
S LUk 4 B AE R R AR T, TR 2 R I R L0
i (PVDF) I, ¥ PVDF &f 4178 5% B Ag 2F 054 2h,
JEIMA—$0 . P E . A5 HU5 & eH W 7E
HE AR A R AR B, L Bactin /E NS B W
% PVDF i I Hy 5541
1.5 CCK-8

Fae HE 3 7 0 UL E AT CCK-8 A, i £ 5 Yy
JE AR, R AL S He R T 96 FLAR, % EEh 2x
1074l #H & T4 h i — DB 3% FEAS [R] B )

Jit 8 % 42 75 2020 4% 26 £ % 10



M BALA B 10ml CCK-8 ¥ A 100ml 1640-
BB W, 1E 37°C 5%CO, W F 1h J5 , & 450 nm
R M OGEE(OD fH)
6 HEESW

GEPIA (http ; //gepia.cancer-pku.cn/index.html) AJ
PLIE i o 3 PR 41 51 3% (TCGA ) Fil GTEx 54 |, $2 41k
It it 4% 07, UALCAN (http : //ualcan.
path.uab.edu/index.html) F| F TCGA #% 5% 41 Fillifs R
BCE B IE 9T N B BERS AT O B R Y kKO IR S
I R Ei4f AH OCIE Y AR s b, B 40 dr i
UALCAN 1 {1 “Expression” # 5t | A &% GEPIA [
“Survival Plots” #1“Correlation Analysis” 3815
1.7 Sit=4bE

s 2R ok H = AT SE 5 Y OF B E 4w 1fE
22(SD) iGN /D FE 3 W ¢ K A
22 8] 22 5, T One-

0.05) (Figure 1C),
2.2 7NF488 7£E NPC K& L

ASZg R, TN S e 40 i &R SUNE-T
CNE-1 .CNE-2 5-8F \HNE-1.6-10B HI A iF % & 1A 41
i % NP69, 1%, F qRT-PCR & iX $£ 41 s &
ZNF488 ) mRNA ik (Figure 2A), 45 %W 16 &
MK 93 40 B 2, ZNF488 7 mRNA 1 Y 36 35 7K SF- 1
IR R A0 M, BE R 2 IR B A X B Al il R
SUNE-1 F1 CNE-1 #4756 4% o 7 S WA 85 4 Jf ik v i
1T ZNF488 YLER S5 | 3 i Western H 2 EJ 3l 46 iF %
YL R (Figure 2B~E)
23 mEEK

J VAL ZNF488 X NPC 2 Jifd i 5 i Ja vk 110y 5
M) P A [F] 390 k%) P 25 0 ST Ak LA 0% I () 240 L, A 7
v T S E , LER ZNF488 J5 ,SUNE-1 1 CNE-1

way ANOVA H# £ 4] | (gi?i’%
Z |5, P<0.05 K%
SAGIFEE XL, | *
2 % R £ v
2.1 7ZNF488 L # &
55 R B R AKX TE AT I .
i 3 GEPIA AN : g
UALCAN ¥ 5, B Jo ik ot i =t
HNSC

i 3k 205 8% 955 (HNSC)
RO R A S IE R A

A :Expression levels of ZNF488 between
tumor tissues and normal tissues

1.0 —Tow ZNF488 TPM (n=130)
Y. —High ZNF488 TPM (n=128)
P=0.17
HR(high)=1.3

08 A

0.6[

Survival

04r

0.2F

0 50 100 150
Time(months)

B:Overall survival analysis based on gene expression

21 ) ZNF488 3 ik 1

M, TCGA 1 GTEx %% 1{;1%_%(}1
P 122k 1 519 4 ik ST,
SR 2H 2R 44 {9 1E F 4 '
LM A, B5RR
N, FE M A2
ZNF488 K3k [ 1F 4
(Figure 1A), i .
ZNF488 % ik K F 5/ L

Log2(MAP3K14 TPM)

A

P<0.001
5| R=0.57

Log2(NFKB2 TPM)

L L L n L L 1

. 0 1 2
ff 5 M K (Figure Log2 (ZNF488 TPM)

1B), AP M B,
ZNF488 5 MAP3K14,
NFKB2 EA5 # 5 : (P<

C:Gene expression correlation analysis

Figure 1 Bioinformatics data analysis of ZNF488 in head and neck squamous cell

3 4 0 1 2 3 4
Log2 (ZNF488 TPM)

carcinoma

M8 2 2 7% 2020 4 % 26 5% 10 #

871



Journal of Chinese Oncology,2020,Vol.26,No.10

40 -

P=0.0147
Si-NC Si-ZNF488

P 1.5
= * 4
.2 3
w
) gor
%) j=H
© z
5 20 F ¢
= 3
Z <
N =
Zof - S 0aF
3
T =
= =

L5

]

0

01
YA TSI\ P S S
S PG

A:ZNF488 expression level in NPC cells
detected by qRT-PCR (*P<0.05)

—_
W

P=0.0174

—_
(=)
T

I
n
T

Relative ZNF-488 expression levels

=]

Si-ZNF488

L
Control

D: Histogram of ZNF488 expression level in CNE-1 cells

Figure 2 7ZNF488 mRNA and protein expression in NPC cells

]
Control

B : Histogram of ZNF488 expression level
in SUNE-1 cells

Si-ZNF488

C:ZNF488 expression level in SUNE-1
cells detected by Western blot

Si-NC Si-ZNF488

E :ZNF488 expression level in CNE-1 cells detected
by Western blot

2 it v AR Vi B B 3 02D (Figure 3A 3B), Fifi 4 7l
SEIG I, BRGS0 4H Y AE TG 3 RO B AR 40 L AR
4Gy K UL RG22 S A Gt 8 L (P<
0.05) , 5 S50 14 in (Figure 3C .3D)
2.4 CCK-8 #&im

28 320 ) 6 B A P S R S, CCK-8 A il 45
b 7 S G 20 11 200 4 G D 0 S R S
7£ SUNE-1 F1 CNE-1 i i rf ,6Gy B Dk b [ 53 o B
2T A G L (P<0.05) (Figure 4A (4B),

3o #

B 5 55 DRI H AR (0 & J8 IR 7 R W 2 o S
AMELE , ARG Kk BT BR ZNF488 1T 14 5E NPC 4
I 8 A SRR | 7 L 5 0T SR M B DA O T
I, ZNFA88 G W 71 A 4 v I 7 A i BB AR A

SO AT 8 A L AN ] 2 R 3k B 40 i

872

B0 H 1 5R S 50 DNA Wi 2480 75 $£ 4 (ROS)
P07 PR B A B IE T, 3G IO R B
A K TR Ty ), e L DR B A B B I R
7 A (B B Sf 6 22 1 U i 26 B, TR 25 57 5 30 R
8 L KT TS AN ) A B 07, I L5 20 BRLAE I 2R A 6

ZNF488 J& 546 8 N W5 M B, 7E 2 Fh 2
AP RIK . ARG T TCGA F GTEx B4
53 AT 2 B0 ZNF488 7 S 35 A i 98 4 24 bt A7 7R i
ik, ZHIHFE R B, 5 IE W A ZUE L ,NPC HE 1)
ZNF488 FKik/KF-5HARA OS F1 PFS W AHOCH, 1M
Z 5 Mo EE T RSN, R DR R IR Y
S50 R E SR

i 988 1) T FIRTL 5 4 ML N 1 B S 3 ) SR
WOE B VAR G, Horh NF-xB 8 BB 155 S U7 i
PR E AR, AR EHGE R NF-xB 38 i
R AN G %, JF 5 HAERE W DNA JPI45 G 17
S HT U AN AT AT TR SE P Y R R s, RRAIR

Jit 8 % 42 75 2020 4% 26 £ % 10



si-ZNF488

si-ZNF488

B:Transfected CNE-1 cells after radiation

—si-ZNF488 1 —si-ZNF488

-=si-NC —siiNC

0.1¢

Survival fraction
=)
p—
T
Survival fraction

s " ) L

0.01 A , . A 0.01
0 6 8 0 2 4 6 8

2 4
Dose(Gy) Dose(Gy)
C:Down-regulation of ZNF-488 expression level can enhance D :Down-regulation of ZNF-488 expression level can enhance
radiosensitivity in SUNE-1 cell line radiosensitivity in CNE-1 cell line

Figure 3  Colony formation in NPC cells after radiation in a dose gradient

A 4 B y4r
- 5i-ZNF488 SUNE-1 Cells ~* Gi-ZNF488 CNE-1 Cells
- si-NC * §i-NC
o o
= =
= =
> >
E ot E of
(=] (=]
v v
<t <t
a * a
o o *
0 1 1 1 1 J 0 L 1 i | 1 J
0 2 4 6 8 0 2 4 6 8
Dose(Gy) Dose(Gy)

Figure 4 CCK-8 assay in NPC cells after radiation in a dose gradient (*:P<0.01)

BB 2 2 & 2020 £ % 26 &4 10 H]

873




Journal of Chinese Oncology,2020,Vol.26,No.10

JIeo e 240 LR R S A T B SRR T R A DG M
Br 4% 9 B s ,ZNF488 5 MAP3K14 NF-kB2 #H % 4
Bl ., MAP3K14 J&—Ff NF-xB i& 42 (1) 230G 7,
ZIE AR 1K NF-kB T p100 BEfR 1k, Ml H:
E KRS A S oM TS R AL ps2t, NF-kB2 & 1
[ A& NF-kB Z 5 f 0 1§27 ZNFA88 X it it
SO 19 5 Wi AT RE Sl 1 NF-kB 5 53 5ok & 4%
DIBeny , ke 2 S bk A/ H .

ARWFFEHE—HFEE T ZNF488 A W24 i,

XTI HRAT B 23 AL BEAT RS, iy G Mg T SR
PO 0 39 00 R 18 St (I i Ame

SZH

(1]

2]

(3]

4]

5]

(6]

Chen YP,Chan ATC,Le QT,et al. Nasopharyngeal carci-
noma[J]. Lancet,2019,394(10192):64-80.

Li Z,Li N,Shen L. MAP2K6 is associated with radiation
resistance and adverse prognosis for locally advanced na-
sopharyngeal carcinoma patients [J]. Cancer Manag Res,
2018,10:6905-6912.

Alfonso JCL,Berk L. Modeling the effect of intratumoral
heterogeneity of radiosensitivity on tumor response over
the course of fractionated radiation therapy|J]. Radiat Oncol,
2019,14(1).88.

Gridley DS,Slater JM. Gene therapy:A possible aid to
cancer radiotherapy[J]. Discov Med,2004,4(24).:408-414.
Sun X,Xing L,Deng X,et al. Hypoxia targeted bifunc-
tional suicide gene expression enhances radiotherapy in
vitro and in vivo[J]. Radiother Oncol ,2012,105(1):57-63.
Lupo A,Cesaro E,Montano G,et al. KRAB-Zinc finger
proteins:a repressor family displaying multiple biological
functions|J]. Curr Genomics,2013,14(4).268-278.

Jen J,Wang YC. Zinc finger proteins in cancer progres-

874

(8]

[10]

[12]

[13]

[14]

[15]

[16]

sion[J]. J Biomed Sci,2016,23(1):53.

Zong D,Yin L,Zhong Q,et al. ZNF488 enhances the in-
vasion and tumorigenesis in nasopharyngeal carcinoma via
the Wnt signaling pathway involving epithelial mesenchy-
mal transition|J]. Cancer Res Treat,2016,48(1):334-344.
Ding K,YinL,Gu JJ,et al. Effect of ZNF488 on ionizing
irradiation-induced migration and invasiveness of nasopha-
ryngeal cancer CNE1 cells[J]. China Cancer,2017,26(5):
395-959.[ T &L, Frun , B A4, 45, ZNF488 X Hi, &5 4 5F
Tk 14 G R 968 4 L CNE1 2223 # fig 1y masZ ()],
J9Eg 2017 ,26(5):395-399.]

Tang Z,Li C,Kang B, et al. GEPIA :a web server for cancer
and normal gene expression profiling and interactive analy-
ses|J]. Nucleic Acids Res,2017,45(W1): W98-W102.
Chandrashekar DS, Bashel B,Balasubramanya SAH et al.
UALCAN:a portal for facilitating tumor subgroup gene
expression and survival analyses [J]. Neoplasia,2017,19
(8):649-658.

Kozakai N, Kikuchi E,Hasegawa M, et al. Enhancement of
radiosensitivity by a unique novel NF-kappaB inhibitor,
DHMEQ,in prostate cancer[J]. Br J Cancer,2012,107(4):
652-657.

Mulero MC,Huxford T,Ghosh G. NF-kappaB,lkappaB,
and IKK:integral components of immune system signaling
[7]. Adv Exp Med Biol,2019,1172.:207-226.

Soleimani A ,Rahmani F,Ferns GA,et al. Role of the NF-
kappaB signaling pathway in the pathogenesis of colorec-
tal cancer|]]. Gene,2020,726.144132.

Otto C,Giefing M,Massow A, et al. Genetic lesions of the
TRAF3 and MAP3K14 genes in classical Hodgkin lym-
phomalJ]. Br J Haematol,2012,157(6):702-728.

Yoshida K,Miki Y. Role of BRCA1 and BRCA?2 as regula-
tors of DNA repair, transcription,and cell cycle in response

to DNA damage[J]. Cancer Sci,2004,95(11):866-871.

Jit 8 % 42 75 2020 4% 26 £ % 10



