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(AE] a6 G0N i i Mg A iR 25 19 p63 ( ANp63 ) 455 5 IR 41 it Jeg 200 it 33 7 2 3 % 1Y)
LG, ek DINEEHRIRAN AN ECA109 JgBamy, i ik P2y 25 A 5 0 7 i R A 4 it rh i 32 3K ANp63 . i
iof 7€ 1 PCR S 8K 11 JoT B[R Aar ) 3- 4 -3- H G — R PR R A I8 SR ( HMGCR ) FRIA/KF, ik e 6 5T e P i vE

( ChIP ) Fl% 6 Z MEHR 45 SEH A ANp63 % 115 HMGCR L 5/- AEBIEIX Y4545 ZEANM P 3655 ANp63 [5] i )
FH RNA T-HeAM i HMGCR 33b )5, it CCK-8 Kl 4u s s i o, TiaCAn AR DA 1500, Transwell L5
TANHIIEAS L. 4 & ECA109 4iHHid ik ANp63 Jii, HMGCR [ mRNA FIZE (4 fi e ik KF-H 42 m ( P44<0.01 ).
ChIP J et M2 Blp R 15 L g6 25 SR 427, ANp63 PRI i v T HMGCR Jg 8l — 728 ~—747 bp X3, i3k ANp63 [A]
A HMGCR F23k4H 24, 48, 72 h B2 35 fig 1 YR F B aliad 325k ANp63 41 (P #)<<0.05) , AILJAT- KV
TR At 38 ANp63 4 [ (26.9+1.9) % vs (16.6+1.5) %, P<<0.01] , 4l 401F 8 24 T Ba4fi ok 3 3k ANp63 41

[ (33443.1) % vs (52242.6) %, P<0.01] . &# ANp63 it [ HMGCR 7% 552 52 45 iR 4 i s 40
P B3 SR
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ANp63 promotes proliferation and migration of esophageal squamous cell carcinoma cells by up-regulating the
expression of 3-hydroxy-3-methylglutaryl-coenzyme A reductase

WANG Wei-xing'”, YUAN Yang’*, LIU Jing-yu', JIANG Xu', YANG Chao-ai'"

1. Department of Interventional Therapy, Changhai Hospital, Naval Medical University (Second Military Medical University),
Shanghai 200433, China

2. Department of Cardiovascular Surgery, Changhai Hospital, Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract | Objective To investigate the molecular mechanism of tumor protein 63 with truncated transactivation
domain (ANp63) in regulating the proliferation and migration of esophageal squamous cell carcinoma (ESCC) cells.
Methods With ECA109 cells as a model, ANp63 was overexpressed in cells by transgene mediated with lentivirus. The
expression level of 3-hydroxy-3-methylglutaryl-coenzyme A reductase (//MGCR) was detected by quantitative polymerase
chain reaction and Western blotting, and the binding of ANp63 and the 5’-untranslated region (5'-UTR) of HMGCR was
detected by chromatin immunoprecipitation (ChIP) and luciferase activity reporter assay. ANp63 was overexpressed in
cells and the expression of HMGCR was inhibited by RNA interference. Cell proliferation was detected by cell counting
kit 8 (CCK-8), apoptosis was detected by flow cytometry, and cell migration was detected by Transwell chamber culture.
Results The mRNA and protein expression levels of HMGCR were increased after overexpressing 4Np63 in ECA109 cells
(both P<<0.01). The results of the ChIP and luciferase activity reporter assay showed that the ANp63 recognition site was
located in the —728 to —747 bp region of the HMGCR promoter. The cell proliferation ability of the group overexpressing
ANp63 and inhibiting HMGCR expression was significantly lower than that of the group overexpressing 4Np63 alone at 24,
48 and 72 h (all P<<0.05); the level of apoptosis was (26.911.9)%, which was significantly higher than that of the group
overexpressing ANP63 alone ([16.6+1.5] %, P<<0.01); meanwhile, the cell migration rate was significantly lower than that
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of the group overexpressing ANp63 alone ([33.443.1]% vs[52.2+2.6]1%, P<<0.01). Conclusion ANp63 can promote the
proliferation and migration of ESCC cells by up-regulating the transcriptional expression of HMGCR.

[ Key words | esophageal neoplasms; squamous cell carcinoma; ANp63; mevalonate pathway; 3-hydroxy-3-

methylglutaryl-coenzyme A reductase

i e 25 11 p63 B IR E AL T NG (A 1A 3927 ~29
X5, SRR p53 )& T R—FR S0, X
TR GG . TR, b R 2R B
BIEEE Y . BEREOR, p63 S ME Y
FEALEE 2 FE AR, BT A N i S5 05 1
53 25 p63 ( tumor protein 63 with transactivation
domain, TAp63) F1N 4t ¥ 5% 36 PE B B 2% 19
988 %5 H p63 (tumor protein 63 with truncated
transactivation domain, ANp63) "', I PR %5 B 4%
Praf R A B, ANp63 7 22 Ff AN [] 28 T A Jif e 2 241
rhik i, JFHSMERALE . KRG, 1A
Fh B SR A0 M i e N 1Y 22 Rh IR I iz 200 R i
) WA i 9 ZH 2 T ANp63 1) 46 3R 7K S v T X 1Y
ALY Kaymak %5 P58 & B, BF A7 p53
AT A R NG R AR AR P A T Freed-
Pastor 25 5% & B, RS p53 Al FE R
IR A B A KA i FL IR IR 0 & A . R RE,
A AR FHLEIA B . 3- %8 -3- G R P Pk Al
fi A i6 J5 i ( 3-hydroxy-3-methylglutaryl-coenzyme
A reductase, HMGCR ) J& 4l g P HH 52 e R ads 28 1Y)
SRR PRE A, A R 3T X B AE ANp63 11
WTELS AR, HED ANp63 Al figif i 45 HMGCR
IR I B Sk AR Ar DT O 475 A AR 4 g PR R
1R v 72 A AR 7K P A 9 0048 75 ANp63 1 45
HMGCR &Ik 8973l 708 ANp63 i i 123
2 HMGCR 2 15 % 604 SRR 40 1t i 4 i s 5 . i
AT 5

1 ##FTE

L1 A NSRRI 40 i bk ECA109 1l
B b E R B T A Rk AR A0 9 e 40 A T I
L>o DMEM, FBS i } Lipofectamine 2000 )
H 3% [ Invitrogen 2 ), RNA fli $£. PrimeScript
J2 ¥ 5% M SYBR Premix Ex Tag 7 & PCR i 7| &
Iy B H A TaKaRa 2% 7. BCA 4 H 5E i 77 &
Wy R R AR Y TR A BR A Al LightCycle
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96 5 & PCR Y Wy H 3¢ [E Roche 23 #] . 43 7] % 1A
ANp63 (LV.ANp63 ) K ¢ 5% M £ XF HMGCR 1y
%8 % J& RNA (short hairpin RNA, shRNA) F
Bt (LVHMGCR™ ™) {12 95 5 #% /& i f1oc 4=
WA (L) Bedny A BR A w5 X
HMGCR 15 5 PCR 5149 ( L35 19751 5'-TGA-
TTGACCTTTCCAGAGCAAG-3', it 51 ¥ )% 51
5'-CTAAAATTGCCATTCCACGAGC-3") , #iliff
JEIYLTE S5 DNA F B & & 19 PCR 5|4 ( HMGCR
Ja s F—1~—324bp i B L Ui 51 ¥ ¥ 4
5'-TTCACATAATGAGCATTTC-3', FiE5I¥ %)
5'-GGACAGGAATTGTATTTCAC-3'; HMGCR 5
Bl —259~—597 bp i B L5 1¥))751 5 -GTGTTT-
TCTTCGTAATGTG-3, F it 519 J¥ %1 5" -CTGTGC-
GAACCTTACAGTTC-3'; HMGCR )5 3 F—562~
—891 bp K B _Lii#5 149741 5’ -CCAGTTACTCCTG-
GCTGAACS3' , Filf 519741 5' -TGAAATGTGCCT-
CTCCTGCG-3' ; HMGCR Jii o)) F—848~—1 172 bp
B EWES ) 5 -AGAGCAGAAGGAAGAAC-
GCACAG-3', FUiF 5| #1751 5’ -GTGATAGGAAGC-
ATCGG-3'; HMGCR )i 3] F—1 118~—1 438 bp
A B 51 % 51 57 -AGTCATCGACCTGACCC-
TGC-3', FiF5I ¥4 5" -CTACGTCACGAACG-
GTCGC-3") , DI EA= Y Ko 2878 %) HMGCR i 8l
JPANS AR T A TR 1) By A FRA RIA
26 2R il R K I 2 4K pGLA.2 2 N 2 3% A pRL-
CMV ¥l F € [ Promega 24 Al /INRPTA HMGCR
BATEREGTAR B HRP ARic AL 4T INR e F 52
[® Santa Cruz 2\ 7 o

12 fmhe3E i 2% k4 4« ECA109 4i ff f H
DMEM (¥ 10% FBS) F 5% CO,. 37 C4& M~
B EXECE K T A0 L Je 525, 96 FLER IR
B H ECA109 il g 15 57 2 24 80% fil A5 i, #42 J& e
SR 100 A H ZH 2 00 IR L A A 4 f R
LV.ANp63 584 LV.ANp63 +LV.HMGCR™* Jy
ST AH, YL S EE LV.Null /E R XF IR e 25 ek e
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24 h AT T N — 2500
1.3 & ¥ PCR # @M HMGCR mRNA %k &2 X
TRIzol I F A FE 4 2L A RNA, B 1 pg & RNA
EAT R S 5 i PCRR I &5 5 Tt A6 I 41
L I HMGCR mRNA (1) 3% ik /K F-. % i PCR X
I & Z: SYBR Premix Ex Taq if 7] 10 uL, Rox
Reference Dye 0.4 uL, 10 umol/L I~ T Ji# 51 ¥ %
0.4 uL, RFESEF=4) 0.5 uL, #hFEEE T /K 8.3 pL
% 20 pL., PCR W 55 44: 95 CAE: 60 55 95 C
5s, 60 C 20s, 40 MEH. DL 18S rRNA %
SEARTFI cDNAE RN S, dEat AACtTE T H Y
PR AN s
1.4 &G R x4 n HMGCR & & &% RH
WAL T T b v S A A A, A 4 i 2
f# W& (50 mmol/L pH 8.0 Tris, 5 mmol/L EDTA,
150 mmol/L NaCl, 0.5% HE & F 255 5 NP-40,
10 mmol/L PMSF, 1 mmol/L i # i, 1 mg/mL
PURKEE ), $REUAN M S AR B, R A BCA K
DS BV B & FEAS I 20 pg SR H AT
12% SDS-PAGE, =k HI> K58 fise v 2 171 s BD
% PVDF [, FiLL 5% BEARAF Wy s i 2 h, InA
TBST # B AH N HMGCR #7144 4 Cad . W s A
TBST ¥EfE 3 K, MAZH =M E 2 h, REH
TBST VY 3 ¥k, f s aR A2 R W B . R
FHEAGR 45 Tmage] 1.52a #E47 255 /625 BEA
38, LAB LB N2, 1155 HMGCR (A X
Fiki,
15 #& %7505 (chromatin immunoprecipitation,
ChIP ) # | ANp63 #54 HMGCR B3 F12 % R
LB AL EE 1X 107 ECA109 481, 1%
I ACHR AR N ) DNA 4568511 5 DNA, T4 C
BEATHR A 24, AR5 K/N A 200~1 000 bp ) DNA
F Bt S PR 5 % ANp63 1 ChIP 2% 4t 4 45 &
I -DNA EAY), W iiie ks 269
JEaifb 315 DNA, & FH PCR A 4/ 75 1Y) DNA
HMGCR J& 8 F )75 ARl X 38 7 Be i 325
1.6 #hREMREEH KA PCRY B ARHA
H HMGCR 55— 57 X80T 1 500 bp K BUR 37
(BPA 1) 3, —728~—"747 bp F B X 4 5 4k
¥ % H 5" -TGGGAAGTGCATGCGTGTAA-3' . A
TA MR IR BT P90 — 728 ~—747 bp Jr B IX.
Wkl 5’ -GTTTCCTGTACGTATGTGCC-3', H4y
FEANAEREANAR o B A R 7 2 A8 RIS Bl 1 5143 1)

i B\ O 2 Wl R A R 2 AR pGL4.2, 2Rl Rk
LV.ANp63 () ECA109 41 T 24 FLAR, JLikiyed]
2 B AR 5 A 2R S S 84K pRL-CMV . &%
Y 48 h JT 2LARRL, WH B 10 pL TEOGR B
WM 96 FLAL, HNA 50 pL ¥k it / SO R B
i, FHBEAR ORI AT P, R e K DR
5 CoR I /1 S8R MO BRI LU AT 345
20 210 i 'R AR G P
1.7 CCK-8 5 % SR FH & FIL I il 71 Ak 725 i 5 4
Jil, 7E 96 FLAR 4% A A4 i B (100 uL BRFL, &
1000 N4 ) 553528 24 48 72 h ##F7 CCK-8 5256 .
KM esk [y B FL A 10 uL CCK-8 857, K 55 e
EEFRAANIEE 1 h, JHEEAR G2 1 450 nm Ab 1Y
H#EE (D) fE.
1.8 fmfe A w3 FEPEECEEH V -FITC/PI
PRI G G PBARE . SRR A5 I
ECA109 4ififd, PBS P 3 ¥k, HE&T 500 uL Z& o
W A, TMAJEEEE A V -FITC 1 PI, JRA))5 % ik
JGHCE 15 min, FERNE TIA 400 20 A, 17
T2 AT -
1.9 Transwell # M| 9= 36 ] 25 £ 0 20 At =0 20 fifg
M, B 1X10° > ECA109 40 ffl 8 & T 200 pL
JG I 75 DMEM, Jil A Transwell E 2=, = d 0
A 500 pL % 10% FBS () DMEM, T 37 C. 5%
CO, % F T W& 24 ho HUH/NZE, HIPBSUHE Uk
3, JIA 4% Z R P EER W S 2 30 min J5, FHARE
PR L= ak A A, FH 0.1% 45 5 25 L il g
15 min, FEHXNGEKIEDE 3 Wa ElR T, T
MR TN AR TR AN IR, I A
EBR: MREER (%) = CNEMME/ A
ME) X 100%.
1.10 it 4@ Fdli R SPSS 15.0 K AF#k1T
ST RN IER A nyitm s x s R,
ZH ] LR FHST AR AR ¢ K56 224 0] FU R FH 2R
R 2000, ZHEECRA Tukey . R gk ifE
(a) 4 0.05,

2 & B

2.1 ECA109 %8 & ANp63 # % Lt i8 HMGCR
k) ik B PCRZH W /R, LV.ANp63 J& 4t J5
ECA109 4 ffi ' HMGCR mRNA A %} & ik /K F
(3.433£0.233) /& T LV.Null /&40 ( 1.00640.037,
P<0.01) . & 1 Jiw B3 3 % &6 I 25 R B ow,



° 1352 -

WTRBE R 2021 4512 A, 4542 %

LV.ANp63 Ja& 4% 20 ECA109 4 it - HMGCR % M
AR 22 35 7K F 85 T LV.Null J &L 2H (0.29+0.03 vs
0.161+0.02, P<<0.01, [ 1A) . TEH: PCRAGMIEEE
7R, HMGCR J5 8 F—562~—891 bp i B¢ £ ChIP
ARG W AR AR T HAL A X 7 B (B 1B)

$£ 7R ANp63 25 H 45 & T HMGCR i 8 7 —562~

LV.ANDP63  LV.Null M (X107

HMGCR : 97

B-actin m 42

—891 bp X I, G ER B L e 4 R Won A
—728~—747 bp IX I 52 A5 ) HMGCR Jii 5 FHXF
TSR B AE RS B F IR L (19.9£2.1) % vs
(104.6+3.2) %, P<0.01] . I i &5 R,
ECA109 #iiffiH ANp63 FIfiEif HMGCR R 55l
HMGCR HH#£iA.

\sgl
R &
R ,\QQ b?;o \fzr‘@
NN
SO M &
PR T AR B
NP O

é?’
s / 7/ Q Fragment length/bp

500
Anti-ANp63 1gG 250
500
Control IgG
A 250 B

El1 ECA109 4B ANp63 3 HMGCR FiEBI S0 R 3 TR S 45 Hr
Fig1 Effect of ANp63 on expression of HMGCR and the transcriptional regulation site analysis in ECA109 cells
A: The protein expression of HMGCR detected by Western blotting in ECA109 cells infected with LV.ANp63 or LV.Null; B: The
abundance of DNA fragment in HMGCR gene 5’-flanking region recognized by ANp63 after chromatin immunoprecipitation. ANp63:
Tumor protein 63 with truncated transactivation domain; HMGCR: 3-hydroxy-3-methylglutaryl-coenzyme A reductase; LV.ANp63:

ANp63 overexpression lentivirus; LV.Null: Empty lentivirus; IgG: Immunoglobulin G.

2.2 it & ik ANp63 F bt 47 %) HMGCR & A #e 46 T
i ECA109 4m e 3% 78 CCK-8 K il 45 & (1K 2)
SR, LV.ANp63 JEUL 2 ECA109 20 i k) 48 5 3% 1
= F LV.Null & % 40 ( P<<0.05) , Ifif LV.ANp63-+
LV.HMGCR™ ™ 3 g 4k 20 ECA109 21 g i) 38 5 3%
PEE LV.Null /& L 40 F [ (P<<0.05) , 427 3]
HMGCR % iA fi£ 101 % ANp63 X ECA109 4 Jifd 44 5
PIFEEVE
2.3 i &3k ANp63 ) B 49k HMGCR %A 4% 4% L3R
ECA109 2o oA =% JaNai i ARR I Z5 R (1&3)
i 78, LV.ANp63+LV.HMGCR™ ™ 2t & gy 7 |
LV.ANp63 L2 K LV.Null JBYL2H (A0 e 154y
Bl oA (269+1.9) %, (16.6+1.5) % K (19.8+
1.6) %, LV.ANp63+LV.HMGCR"™™* e 20 5 T
LV.Null B 4L 20, i LV.ANp63 & 4% 20 i T LV.Null
L2 (P#4<<0.01) , $&/RHIH HMGCR %k
Wi%E ANp63 XF ECA109 4L I8 1 AHmkIAE ] .
2.4 it &k ANp63 F) Bf ¥ 4] HMGCR #3584 47
# ECA109 @ JitL i #5 & Transwell 52 56 46 I 45
(K 4) B/, LVANp63 Y HAMMIT R R T
LV.Null &Ll [ (52.24+2.6) % vs (40.94+3.0) %,
P<<0.01] , Tfij LV.ANp63+LV.HMGCR™* 1k &k 7

LK F LV.Null B4 [ (33.4+3.1) % vs(40.9+
3.0) %, P<0.01] , #7300 HMGCR 33k G830
%% ANp63 X} ECA109 4T A5 42 BE1E A

- LV.Null
=+ LV.ANp63
25 @ LV.ANp63+LV.HMGCR™"™*

k3

201

L.5f

D450

1.0}

0.5}

k3

*

48 7
Time/h
B 2 CCK-8 #illidRi%x ANp63 FERHNH HMGCR
Fizxt ECA109 AEIESERY I E A
Fig2 Regulatory effect of ANp63 overexpression and
HMGCR inhibition on proliferation of ECA109 cells
detected by CCK-8

"P<<0.05, "P<<0.01 vs LV.Null group. n=4, x+s. CCK-8:
Cell counting kit 8; ANp63: Tumor protein 63 with truncated
transactivation domain; HMGCR: 3-hydroxy-3-methylglutaryl-
coenzyme A reductase; LV.Null: Empty lentivirus; LV.ANp63:
ANp63 overexpression lentivirus; sShRNA: Short hairpin RNA.
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LV.Null LV.ANp63 LV.ANp63+LV.HMGCR™"™
10°4 1.02% 371%| 10+ 0.15%

1.59% 10°4 2:24% 4.39%

PI

15.0% , 13.4% 1 )
ey 10 - e S 10 —r——r
10° 10° 10° 10 10° 10° 10° 10* 10°

Annexin V-FITC
B3 R ARKNERIE ANp63 BEHNE HMGCR Ri%% ECA109 488 #2200
Fig3 Effect of ANp63 overexpression and HMGCR inhibition on apoptosis of ECA109 cells detected by flow cytometry

ANp63: Tumor protein 63 with truncated transactivation domain; HMGCR: 3-hydroxy-3-methylglutaryl-coenzyme of A reductase;
LV.Null: Empty lentivirus; LV.ANp63: ANp63 overexpression lentivirus; shRNA: Short hairpin RNA.

LV.Null
R TR T
% *‘1- ALY 3 %

LV.ANp63

4  Transwell SRR MITRIE ANp63 FIRHHIE HMGCR iz xt ECA109 AR HIRT
Fig 4 Effect of ANp63 overexpression and HMGCR inhibition on cell migration of ECA109 cells detected by

Transwell assay

Scale bar=100 um. ANp63: Tumor protein 63 with truncated transactivation domain; HMGCR: 3-hydroxy-3-methylglutaryl-coenzyme

A reductase; LV.Null: Empty lentivirus; LV.ANp63: ANp63 overexpression lentivirus; sShRNA: Short hairpin RNA.

P53 G Il G i A A B AR Y R A
B, MR AR E . R M b SR R R
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P92 G0 8 1w HL T T L A %) 3 8 R T T e e
FUEYNAIT IR R, G TR ERERY . BT
ANp63 B & BRI A0, 7224y T 5 Ak
TFHIA G RS

W5 s, ANp63 & s e s . Bl 598 55
21 2 Hp 1) 238 KT B AR AR X N 1 9 55 4 20 rp ek
IKEREAR T AR, e L Fh R b Rz 20 ik 5
() % M I T ANp63 113 3K AR AH X 7 149 9 55
Y . RIS A SE, e R meR AN s 40
H ANp63 ik T, RPN IZEGIESE ANp63 HA
S iR 20 I 2 R A . R VR
Y F ANp63 TE A i 2 40 Fe ik AR fL i AR —

B, FHOOH b e 4 ARG TRV BE Y PR T T e R
RIFE S SC B, FIA S R
A BRI R 0 B ANp63 T4 40 i A 2 T
AT BEAL . AHIFSE & Bt % 1K ANp63 RERS FiH
B IR 418 40 i P HMGCR 1) mRNA Kz 7E A
ek, $78 ANp63 A RETESS sk/K P HMGCR
ik, ChIP K af ot W it 15 S0 96 F — 26 B 1T
ANp63 T HMGCR [ 3 8l ¥ X i 45 56, 78
fdi HMGCR Ji3 31 7 [X 48k — 728~ — 747 bp i & JF 4]
AR & 2k 2235 ANp63 N RE IE# 7 5% )i 2 7 T il )7
5, UESE ANp63 # FI7E B SR 240 i 4 i v B
FESRIN IR, JEE ISR T HMGCR FER 5 5%
Fik

ARG I, IMH HMGCR 2k REMS 105 1 %
ik ANp63 %5 45 Bk 40 M 40 M 3G 5 . R AR
HEAE R P T i Am AR, 375 ANp63 38 i 14
i B2 TR 14 40 R il HMGCR F) 2 3K 5 0 FR 8
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