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Mutant p53 down-regulates E-cadherin expression in human lung

adenocarcinoma cells to enhance cell migration

WAN Yang ., LV Tao, XIAO Zhi-Xiong
(Center of Growth, Metabolism and Aging, College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: Stably-expressing p53-R273H in H1299 human lung cancer cells promoted cell migration and

concomitant of down-regulated E-cadherin expression. Immunofluorescent staining showed reduced E-

cadherin at cell-cell junction. Together, these data suggest that mutant p53-R273H protein acquires a

new activity in down-regulating E-cadherin expression and promoting cancer cell migration.
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p53 Ak fic 5 A0 L N L 5 g E 1 & A R
JREL R B, ML 50% M N BhR A i AE AR
P53 HEPH Y G AR p53 5 AR 1Y s AU 4 L I
Bk e A RS R AR SR A A LR AR L H IR TE BT
A p53 RAF N A, & T b7 B8 2 R AR
S A4S g AE  H B 2 SR A 80 %6, i AE 1X
B p53 4 LRAR T, kA FE DNA 254 38 (DNA
Binding Domain, DBD) [ i %€ 48 o il 5 15 97 %.
TESZLLTT 6 AN A5 1 2 28 76 Ji i v v A% H B
55 a0 A0 AR KOG BB B Ry B SR AR L e AT 4 il

s B E: 2015-03-01
EE&TIH: HEHAKRFERS (31171362, 31170729)

2 :R175.G245,R248 ., R249, R273 . R282M . K
Dok, R e R X R BHEAERERT
p53 H I DNA 254 Fi s Ui ig . % hy 2y e 1 Gk
2% (loss of function, LOF), i 3¢ A it i 1% &6 & %
5 A ] 8 4K 45 BT 19 T BE (gain of function,
GOF) . il 4 A . R 2% . 6 B 5. E-cadherin
2 I B2 K % % 3 (Adherent junctions, AJ) ) F 5
AR A3 5 A 5 0 TR RGBS RS 3 3% 5 0 T T 5%
2% B (Tight junction, T J# b, R — 1
AR G5 % 2 A0 <08 240 B BIORS 2 /il (Belt-like strue-
ture)™ . E-cadherin 7F_I* 5z 2 §g [8] i i # (the ep-
ithelial-to-mesenchymal transition, EMT) F14f i

EEREN: T (1987 —), L, LB LA, Wik, ORI 5 0 T A .
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TR i f ok B B Y. RS pS3-
R273H =48 8 H B E W 5 Yifig. TATLE N Il i
H1299 Zi il o #8232 35 p53-R273H. HI R JR 52 56
HEATWF 5T A0 A 0 T 7% 5 (6] B ] B 8 5l G 60, 52 56
{7 E-cadherin 7E 40 s 5 19 5345 .

2 #MREIE

2.1 & #

pCMV-neo-Bam-p53-R273H J& %i 3k A F
Bert Vogelstein 5255 % ; Bk i #2170 & W B in-
vitrogen 2\ 7 ; H1299 40 M g A 52 8 %5 14 1%
DMEM &85 75 5 (500 mL & RE8E 752 36 & 10%
24 M3 (FBS) . 120 WL (8 2 HE R 2D ¥l
H Hyclone 22 &) ; j§Fi{& Lipofectamine 2000 g H
Invitrogen 27l s —Hi :p53 BUHLIEREFLIK DO-1.6-
actin. 2w kEHi AR, W [ Santa Cruz Biotech-
nology 24 7 , E-cadherin %t Z s BEHUIAI H Epito-
mics 2 F) ;3 . $T: goat anti-mouse IgG-HRP, goat
anti-rabbit IgG-HRP #J§ § Santa Cruz Biotech-
nology 73 H); RNA 2 BUX K & W H QIAGEN 24
Al QPCR XA & A Promega 24 A ; H 2 %¢L
YetaHi ik /X 7 Phalloidin 9 [ Cell Signaling 2
. DAPI J¢ anti-fading 5 7 [ 8 2 K2 ) 5
chamber slide W H Millipore 23wl ; HoAth i 5 W B
JHR B 5 )\
2.2 EWHE
2.2.1  pCMV-neo-Bam-VEC #= pCMV-neo-Bam-
p53-R273H ¥ 3% pCMV-neo-Bam-p53 £ ¥ % IIF
J& 5 B & A R DHS o KB B3R T 250
ml FENE R RN LB B3R bk g i g8 gk
M VITE NG . 2 B DNA 4l Ak il 2530500 & ud 91 45 1
A7 BB Y At Ak T 45
2.2.2 pCMV-neo-Bam- p53-R273H 9 4: 4  Ii
LM G 7020~80% 9 H1299 4, & T 5%
TR - R FH A0 M T H0ob o K 3 18] A 25 B B T
S 10% Ba4F M DMEM 58 4 55 32 06
HPCHI B 11040/ mlL %) 20 M 2 W K532 40
WA T 60 mm 4RGSR L, T 37°C .50
CO M F 72 Z E AL B 5 SR A8 W AT 3%, 24 h
Jo S R AR U TSR L T H1299 4
JA K E 3000 ~4000 B AR, KRB IR 1
PBS Z it 3 U AN DMEM 2 mL. #%
M Lipolectamine 2000 Ui B B #AE W 2 pg Fikr
15500 uL %5 DMEM B33 (A B0 18575 9645

5 uL Lipofectamine 2000 5 500 pL. J& FBS i
DMEM 8532 (B ) IRAIEE 5 min. SR 5
A VEWCOR B WORAJETE 37°C UE 20 min. i )5
R AWM A H1299 gififgrf, F 37°C.5% CO, %
T E ARG RN AT 3%, 6 h 5 B4k
M 10% FBS M 1% XL HY 58 4 DMEM 5 5%
WS B B SR ILE T 37°C . 5% CO. W4
FiAE.12 h 5 B if DMEM 55572 .
2.2.3 R FEmupeisEimik  WEMKILASE
60%~70% K H1299 411, & F 55 32 . >R 40
JL T A e R E A 25 W AR N AR
10% JA4E 1% 9 DMEM 58 4 1% 35 WK LI ) B
1T} 10 A/ mIL (1 48 Ff 2 . 4 12 40 M Bk T B
Fo24 fLARP L R RS 2 d KAk 25% REN
BB CO, MR 37°C B 375 0. 4 35 5% W 0 il &
neomycin P K 10% FBS f1 1% W HL B 7 &
DMEM 55 F2 M. Bt A= 380 B2 246 B s 3 , B Vi i
T JE AP S 4 (0,100,200,400,600,800,1000,
2000 pg/ mL). 8535 14 d. DL R HB 4> 20 UL T- 1
WP R UE.

B 2. 2.2 Wh TR SR AR EAT. F YL 72 h
Jo YA AR R E 6 FLAR I B R 35 L e
Ry S WG rh O ViR B P AE F E  R O
(neomyecin #Y i ZE ¥ 4 2 mg/ml). £ U5, fif
3% 30 15 A 22 (0 1B UL T L B A A0, 4k 2 8
7% 10 d J& ] UL BRAS 200 i 4 58 B Y B R T E 4R
V. DU TT 8 48 A vk Bk ok B v . FH R IR O
IR KB 5 mm” YEAC R, FHAR 16 08 40 W 7E PR
MMAETE 2 20 s (— Fug 4k HA5 3 55 — A 4 i
SO 1) A R N I et o il R U S
PR UEAC R 36 5 1O WAk S - B RS B 20 i )
UEAC R BT 24 FLAR S B0 b 8 TR Y
Bid: E R 37 5 (neomycin (4 55 VMR E Ry 2
mg/ mL) 4k 220 & 55 5% T 40 i A4S AR S . 1l
Western blot £l B 73 [ 20 i o 40 J5 25 11 /0 323k
TH L. T A 78 B A 26 ik K A7 7 22 57, Rk v
IFi] B Bk 36 22 A o i R 3R 36 i e v 1 e B A AR
PFh.
2.2.4 Western blot W IKERENER
(Stable cell line) —#& % # i85 pCMV-neo-Bam-
VEC 1y H1299 VEC 41 jg Firfs € % ik pCMV-neo-
Bam-p53-R273H (% H1299 p53-R273H 41l il &5
SO TUVE J5 A S0 W AR 5T 9K Bt i i 35 b 3. B 4
2 2XSDS FHZ b b B )5 g 10% ) SDS-
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E G TR AR RS 48 i E-cadherin %9 & & 42 3t 4 0 i 4 659

PAGE Hiyk . FHi#8 5] PVDF [ I ,4% WiHg 05
¥i&E i 1 h J5, TBST ¥ 3 X 10 min, il A —4$i
(p53. E-cadherin, B-actin HUL A 43 5 #% 1 ¢ 2000,
1:400,1 % 2000 #i B, EMFH 2 h. TBST ¥k 3
10 min, ITA P E R E 1 h, 56 TBST ¥k 3
X 10 min, A ECL & 5 W . B B AR A8 AZ. T
Bractin E PN 2 MUK IE AR 1119 7 4.

2.2.5 RNA #9RBF= Q- PCR 5 JIFE K LI ER
g & VEC Ml p53-R273H 40 Jfd. fd JH ¥ %
) 1XPBS 2z bl e — G - i 1 RNA £ a5
G RNALSRJE A 4 pg RNA U5 5% cDNA,
Q-PCR #; ] z€ 4% % p53-R273H Hl E-cadherin
RNA {7k F-;p53-R273H, E-cadherin #1 GAPDH
) Q- PCR 5 ¥) W.5% 1.

#£1 QPCREIWFTF

Tab.1 Primers of Q-PCR

4 751
GAPDHF 5'-TGGACTCCACGACGTACTCA-3'
GAPDHR 5'-AATCCCATCACCATCTTCCA-3'
E-cadherinF 5'-ATTCTGATTCTGCTGCTCTTG-3'
E-cadherinR 5'-AGTAGTCATAGTCCTGGTCTT-3'

p53F 5'-CCTCACCATCATCACACTGG-3'

p53R 5'-GCTCTCGGAACATCTCGAAG-3'

QPCR Wy Witk & A 10 pL:Sybr green Mix
5 pl.,0. 2 uM primerF(0. 2 1) ,0. 2 pM primerR
(0.2 pl) . cDNA 1uL. CH K 3. 6ul. K5 H Q
PCR ¥ % ] 28 2% A p53-R273H #1 E-cadherin AY
Rk B EL 3 W HAEY g A
v S5 56 Eh 4
2.2.6 X %% (Wound healing assay) ¥ffa
TEAMI R 5} 10 4/ L. B = 6 fLakh. 41
L S A JC TR A Sk A 20 M2 R 29 2 mm
FIRIE. & 1% FBS f§ DMEM K %4, & T
37°C 5% CO, MR35, i ] Leica 23 &) B35 40
i T AESE (37°C (5% CODXFRIR HEATHIIR i8R 0
min, ZJ5 % 10 min #E47 BAH, 2408 20 h, i 1]
SPOT Advance 8 I & %] 9 i & B2, B )
SPOT Advance #f4 I & 4 4> %5 2 1 7] BE IR 7
R B B8 A I ] B ) = A AN [a) B Y 4 41
BP0 B 5 A AN R AL A WP M AT AL Lo
min [ RR SR 100 Y0, 9% 40 i 7 35 BF B 19 O
YA S 0 min 5% B A8 LE AT B 0 EE € X R

wound closure*"?,

2.2.7 $mpEAEMERE WEMKILAE
60 %0 ~7000 1A RS 40 M . FH JE6 8 T £k IS % B A4n
V. SR FH AN 5O A K 3 ) A 22 AR N T
B 102 Be 4R g ) DMEM 5 4 K5 9% Wo#
HEHI S 1< 10° 4/ mL A9 40 i 2. FF 29 100
A5 25 40 M2 W 43 M B2 A T 60 mm 21 Jif 3% 5% 1L
CECH 220 10 A% BB T A ] 5 G5 W0 25 4 A WU By
H 2~3 MM, F 37°C.5% CO &M F . 1 &
OBk 3G TR 48 N BEAT R 95 18 3d T4 — RS SR . 76
{5 O O AR K 5 d R B R AN 1Y
MAETS. M 0. 1% 45 MR KIE YL o, B B
T T WL 240 L 4 % N 4 B AR T S

2.2.8 BERIEFE WCHELMIBCH K 110° 40
L/ mL (44 B . A3 0l 2 Rl 1000 MR VEC
F1 R273H 4 F chamber slide |,37°C,5% CO,
KT AR AR B SRR N AT SR 48 h 5,
Fidn LW 1 X PBS SR op W UE =K.
10% BSA 1 1% M #HT A DMEM #5333 4%
BSA.4% ZBWEE (pH 7.2~7.3) F & 520 M [
FEW . T UK b A A0 M o A [ E W TR E 30
min. 41 fL A & 0.1% TRITON X-100 f# 1 %
PBS ¥ Wb 4T 40 i 38 3% , 3 = R AR 5 min. B
A 4% BSA 1y 1<PBS 28 ol it B e ) 95 e Y o
— U R L Fe PR U8 B LE AR R BLAR. B B
I 100 L B —PURE B FE G 4°C IS
T AR S B b e ) AR TR AR R R A % A
AU AR X R N

55 2d (1 XPBS & mOiIEYE 3 K BRI 10
min. i 4% BSA 9 1XPBS [t & %5 58 % Ye £,
TR B F U U L AR B BUAR. B B
N 100 p L ZH R BV RO H IR A5 R R 4L
2 h. ¥4 Phalloidin /7 W % 1 = 100 B HL ] m A 1
X PBS 28w v e B T A WA T 200 e e £, = 0
{4, 60 min.

FHIXPBSIEUE & Qe (A g 4 il 3 X, Bk 5
min f5. J§ DAPT ¥ 4 fg 4% 4 i 2 6 44 4 3 min
(DAPL ¥ JEH 0.6 pM % T 1 X PBS d0). ¥ Hi I
K| (Anti-fading) si7EY A I, &5 fff FH G (45
IR S 28 98 6 3% B B4, H Confocal I i B8 Wi

2.2.9 EMEFA  PA SRR = b

HE 22 (XS R . G+ 8PF 3 Bt 3t 47 20 Br. Y
PR BRI Trtest K 5.
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3. 8 X

3.1 & H pCMV-neo-Bam-VEC F1 pCMV-neo-
Bam- p53-R273H KR BN R I&iE
p53-R273H ki {f F iy 28 B D) Al DNA i) J3
UEW] p53-R273H J7 51 K ) 132 A€ 1E B . fif Fi Jo A ik
$E 10 & $ HUTURL pCMV-neo-Bam-VEC Al pC-
MV-neo-Bam-p53-R273H. 3f F 2 BU i) J5i B DNA
ATV €. I BamH 1 BV Bk pCMV-neo-
Bam-p53-R273H 78 %] 1.5 kb Z£ 45 ) p53-R273H
M kA ML pCMV-neo-Bam # {4, 25
RILE 1.
3.2 p53-R273H {& {§ E-cadherin & B X i%
T
E-cadherin 5 71 % 35 (9 33 20 68 £ 6 40 i i 7%
W 40 i & 4= EMT ) — A 5 &5 36411 H
H1299 a5 %3k p53-R273H M40 LL K VEC %
fE, FH EBC250 it 24 )5 Hie B 1. 2.4 vh
FF iR J5 ¥ #E 4T western blot SEE 5 [, ] RNA
P B ) 65 0 ) 2 B 13 TG b 40 il 1Y S RNAL [z
g il cDNA J§H Q-PCR %] E-cadherin 3

s 7k

B
A
H1299
R273H
E-cadherin ‘ -
ps> ——

ractin Nem— —

bp M _R2I7H_VEC

8000
5000
3000
2000
«—1500 bp

1000
750
500

B 1 pCMV-neo-Bam-p53-R273H #= pCMV-neo-Bam-
VEC Fi 42 44 85 b7 % 2.
M :DNA marker; JJFR &4 N V) BamH 1 4] pCMV-neo-Bam-
p53-R273H F1 pPCMV-neo-Bam-VEC Jfi ki ;
Fig. 1 Identified plasmid by restriction enzyme digestion
M. DNA marker; Plasmid pCMV-neo-Bam-p53-R273H andpCM V-
neo-Bam- VEC were digested by BamH [

kK, GAPDH /N2, A8 E-cadherin F&E H
KA mRNA 7K 48% p53-R273H R, 45 538 0
2.

1.5

1.0 1

0.54

E-cadherln Expresslon (Fold)

0.0

T

VEC R273H

B/ 2 f H1299 @pe &k p53-R273H $ % E-cadherin 45 mRNA A & & & 6 & & B AK.

(A) Western blot #:ll p53-R273H X} E-cadherin £ [ 3% ik ) 5% 1

(B) Q-PCR # p53-R273H %} E-cadherin mRNA B0 ; 1 GAPDH £ R 1 2. S2 8 54 ok [ =4 ~7 1 5256

% x s P<<0.01

Fig. 2 Expression of p53-R273H decreases E-

cadherin mRNA and protein levels.

(A) The effects of p53-R273H on the protein levels of E-cadherin by western blot analysis;
(B) The effects of p53-R273H on E-cadherin mRNA levels by Q-PCR analysis. GAPDH was used as internal control. Three inde-
pendent experiments in duplicate were performed. * x indicated P<<0. 01

3.3 p53-R273H &
RIEMETER
FRAT R S50 R A I p53-R273H FaE &
A H1299 400, 20 h J5 W88 20 it i fin 4 . 38
IR EL p53-R273H Ay H1299 il & @&
M (VEC) (4 i id %A L&, BB 3K p53-

et H1299 AR SN E,H

R273H TR HE F1 7858, W& 3A FIE 3B iR, [H
A 3R AT WL 1 35 p53-R273H 1Y 4t il &
A TR EMT 484k, R BLFE A (1 L 3 40 i
T 2578 AR HR 1 2 MR 25, OF L 4i i 52 4y B0 A=
K. g0 0 G 4 HAE A RO B /2 ] 3C FTUR.
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| mVEC =R273H

Oh 100 | -

80 -

40 -

Closed Wound Area (%)
2

20h 20 -

Oh Time/h

R273H

B 3 p53-R273H 423 H1299 tm ey £ A fem e 509 T k.
(A) H1299 %} B 40 0 (VEC) F13f 3k p53-R273H 19 H1299 48 i (R273H) 1y %19 5256
(B) ffif SPOT Advance 4 R & B (S8 5 i5). » x FoR P<0.01
(O X B CVEC) 4i i A= LB 7% i i 35 p53-R273H (AN S 2 R KIE. 41L& 500, RABJE BUAETS. scale bar: 200pm
Fig.3 p53 -R273Hpromotes H1299 cell migration and morphological changes
(1)Wound-healing assay using control H1299 cells (VEC) and p53-R273H-expressing H1299 cells (R273H)
(2) Quantification of wound-healing assays using SPOT Advance software as described previously [197, Data were presented as % of
closed wound area. * * indicated P<<0. 01
(3)ControlH1299 cells (VEC) grow to form big and tight colonies, but H1299 cells expressing p53-R273H showed significant mor-

phological changes and grow loosely and scattered. Scale bar: 200pm

F-actin DAPI E-Cadherin Merge

R273H

B4 HEERLEEHEMN p53-R273H 3t E-cadherin & & Fo 5 H 04 % v
Fig. 4 Effects of p53-R273H on expression of E-cadherin in H1299 cells by immunofluorescent staining

Scale Bar: 25 pm
3.4 p53-R273H %t H1299 A B & E-cadherin (Y EMT #3650 36 A1 76 /iy i (14 52 50 o & 30 3% 5k
wakiih: bl p53-R273H MU B & & A Ak, AR5 4F K H
SCHk 4R i E-cadherin Y 35 3k & M 2> A 5 PEABCIR Oy . B A I B A E-cadherin 1) 3 35
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T, T REATH R T p53-R273H Xt E-
cadherin % 4fl Bl 73 A (4 52 . 3K AT H p53-R273H
() FE 40 i A1 VEC 46 i 8 17 % B S2 05, ff ) E-
cadherin HTARIEATHRBETCYL A (E 4 55 =51, R
F phalloidin Y} 45 5 M 47 10 40 i 9 F-actin (] 4
H5—3) Af ] DAPT Jebbr i 4 i i 19 47 & (&1 4
55 80D RSG5 S FRATT AT LA B %k R 24
. E-cadherin 3222545 75 40 M 2 18] 0 Kl & /Nt
{HR I AE p53-R273H 20 g v i3 0. 45 3 0
A 4.

4 7 i

HYLE R p53 JEAE A0 MW 38 A5 1T A0 M AR Y
WA BAT 0 A B A S S TR AT
M2 RS R D A AR E VHE T DNA g B8 42
SEAE AL T AEY . po3 RAERAL)E, SR B A
B p53 Jr HA By 49 B T D RE L X AR 28 28 B p53
BI“ThRE B2 ” (Loss of function, LOF). I R 5%
W, p53 RAZE H B A B B AR p53 A HAY
AW 7 D) fe, BR o 52 A8 A p53 M “ IR AR ARV
(Gain of function, GOF). X 2& Iy e £ 75 1¢ ik b
T M IT R R 22 55, T H & A8 AU p53 e 5 B
A p53 B A 454, L dominant negative HJ J7 =
G NG PR P, 22 AR A p53 ]
LA AP, —3 0 DNA 455 g RE K (DNA
contact-defective mutant) , & +5 A £ 71 35 5 4§ &
DNA 7 41 45 & (14 2 3 TR % 5E & HE il 878 B fif
p53 k5 DNA R e & a8y . il tn R273H
ONELH R R270HD 5 05 — 2K FR MM G 58 A8 14, 2 4
AR 2L S Az iR AR R el T JEOR B AR AL p53 AR
W% .4 R175H CGNELd R R172H) P,

AW LA p53 #A i R AE, R273H., g WF 58 X
G, 2 BUAE N H1299 40 i B e #3638 p53-
R273H J& . 240 il 11T 7% B8 J 19 o . 5 B % BLAN M Y
A DL K A 4R 75 IR A & A T ORI A8 4k < X i
LA 20 AR VR OB S BB OB SR Y b A
A M3k p53-R273H Ay 40 M A RETE iU 4E 7% - 1L
BT 20 I A T 30 2 1) A S 27 K B A BCIR
P2 X e I A0 i & A EMT 2o 72 v (% 48 e B
ARERL. B LAFR AT I 40 i & A EMT M dn & E-
cadherin, & $1E & ik p53-R273H /Y 40 il f E-
cadherin & 47K F1 mRNA 7K 34 3§ 0, X 8t
SEER R W] Kk pS3-R273H (Y 40 i T B8 K 2R
T EMT.

EA SCHRHRGE p53 RAEH N A E-cadherin
B2k I2 5 EMT #4k. p53-R175H F 4 E-cad-
herin 3% § A FL IR MCF-7 41 i iy EMT %
AT e MIDCK 40 i i Bk 5 A= 780 p53 (14 41 fifd
o R ek N p53 RAFIK R273H 4 N4 E-cad-
herin Jf i S 40 g & /& EMTY. £ 4> F K F L,
p53-R175H F1 p53-R273H 7 fig 45 A& #F E-cadherin
R E-box L2 5 E-cadherin & &AM
PR 5. p53 AR B M A Al fE LR R SR T
Snail, Slug F1 Zebl M 1 3 ] E-cadherin
Feakon,

CA#E p53 RAE AR HEMETH, HZ
SCHRFE B IX — 3d T A 20 M R S P L 4y LB
AW ENTEHE NN HHUA £i5
p53-R273H & 2 19 fin 40 f 1) 1 B M2 28 g 1. 2
JE p53-R273H Xf A A 78 41 it Al Saos-2 1A B
FEAN SK-OV-3 ¥ A ™. fE /N R e -
A (MOE) %35 A p53-R273H 340 ig 1L
B, AN p53-R273H X /)s B0 55 % 1 b iz 40 jd
(MOSE) W% JC i B 50, p53-R273H | i
ik B F CXCL5, CXCL8 F1 CXCL12 g fi#i
H1299 40 fiE .

FRAT 0 S 56 235 5 OH B UF BH A2 A9 H1299 21
i, 3K p53-R273H i il E-cadherin f 3& K 5%
SRR EMT 1945 4k 1 40 i 35 66 1 1 3%
. 3 AR 40 B b E-cadherin 8 RY B K T 2L
i ggg A A0 R — B R BT ST A R A B T —
T p53 SRR 1 TE bR R AR R R TR A &
Hor LR

SE 3
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