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EZH2 71 H3K27me3 HRIEX R EEARTZNEZE NN
NNk, PR, KD, T, RS, W, 2 A TRERAKRFEWER A& +o, Tk 5 K& 050011)

(4 ZE] 86 @ Y Zeste FTRYIEIR T 2( enhancer of zeste homolog 2, EZH2 )it ¢ ik 8 3 AR 244, 1% EZH2 Fn
Lys27 37 55 = H A ZH 25 1 H3( histone H3 methylated Lys27 , H3K27me3 ) X6 & IR 40 U 455 ( esophageal squamous cell cancer,
ESCCO)4IMLIT R TR Z2RE SIS0 . 2 ¢k W S22 632 i PCR  Western blotting 461 ESCC 40 bk KYSE30 . KYSE170
TEL \Ecal09 H' EZH2 mRNA 7K, LK ESCC 4l i Rk sl & ik EZH2 Xt H3K27me3 Rk AR o FARR 250 X Tran-
swell [RZ2 L9043 M 3Rk s Mk EZH2 J5 ESCC A% R 280 . FHSER & i PCR 540 H ESCC 4t Ml i3 3235 B
WA EZH2 %F MMPs mRNA /KRy, 48 F %% Ecal09 % TE1 40irh EZH2 F H3K27me3 mRNA F17E (4K -0 i &5
T KYSE30 2 KYSE170 4iiffi( P <0.05 ). i3k EZH2 H) &8 KYSE30 K KYSE170 il H3K27me3 5 11 1Y R B /KT i
(P <0.05), @ik EZH2 J& Ecal09 2 TEL #Hifd H3K27me3 5 F B 22 5K F B W FEAR( P <0.05 ). 3Kk EZH2 )5,
KYSE30 & KYSE170 40y i) 2E 5% 5 B @3 2] (281.33 +4.10).(241.67 +4.04 ) vs (132.00 +4.00 ) ( 105.33 +3.51 )4,y
P<0.05] GEREIEBs I K[ (63.6 +£1.2).(62.52.5) 0s(23.0+2.3).(21.2+1.0)pum,P <0.05 ], 8k EZH2 )&
Ecal09 J TE1 40 24 H B0 /(35 P <0.05 ), Y+ shEZH2 J5 Ecal09 K TE1 4l ig i #% 19 i 25 B Wi/ 35 P <
0.05). % :EZH2 AlENEREL N S 3 7 4138 A H3 46 27 DOV IR = B L4k, JF 0458 ESCC 20 Ml F T % R 22 RE 71 .
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Effects of EZH2 and H3K27me3 expression on migration and invasion of esopha-
geal carcinoma cells

LIU Fei, YIN Danjing, HUANG Weina, GU Lina, WU Yunyan, LIU Shina,SANG Meixiang( Scientific Research Center,
the Fourth Hospital of Hebei Medical University, Shijiazhuang 050017, Hebei, China )

[ Abstract ] Objective:To study the effect of enhancer of zeste homolog 2( EZH2 ) and histone H3 methylated Lys27
( H3K27me3 ) on the migration and invasion ability of esophageal squamous cell cancer ( ESCC ) cells by transfection of
vectors expressing/knock down EZH2. Methods: Quantificational real-time PCR( qRT-PCR ) and Western blotting were
performed to evaluate the expression levels of EZH2 in esophageal carcinoma cell lines ( KYSE30, KYSE170, TEIl,
Ecal09 ), as well as the effect of over-expression or knockdown of EZH2 on H3K27me3 expression in ESCC cell lines.
Effect of EZH2 over-expression or knockdown on migration and invasion abilities of ESCC cells were examined by wound
healing assay and Transwell invasion test, respectively. The expression level of MMPs in ESCC cells after over-expression
or knockdown of EZH2 were detected by qRT-PCR. Results: The expressions of EZH2 and H3K27me3 in Ecal09 and
TEI cells were significantly higher than those in KYSE30 and KYSE170 cells ( P <0.05 ). Over-expression of EZH2 pro-
moted the expression of H3K27me3 in KYSE30 and KYSE170 cell lines ( P <0.05 ). Knockdown of EZH?2 inhibited the
expression of H3K27me3 in Ecal09 and TEl cell lines ( P < 0. 05 ). The trans-membrane number of KYSE30 and
KYSE170 cells was significantly increased ( [281.33 +4.10 Jws [ 132.00 £4.00 ], P <0.05; [ 241.67 +4.04 ] vs
[105.33+3.51 ], P <0.05), and the migration distance of KYSE30 and KYSE170 cells was significantly increased
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([63.6+1.2]vs[23.0+2.3] pm, P <0.05; [62.5£2.5]ws[21.2+1.0] wm, P <0.05 ) after over-expression of
EZH2. Knockdown of EZH2 significantly decreased the trans-membrane number of Ecal09 and TEI cells ( all P <0.05 ),
and the migration distance was also decreased after transfection with shEZH2 ( all P <0.05 ). Conclusion: EZH2 can en-

hance trimethylation of lysine 27 on histone H3 ( H3K27 ) of the target gene promoters, and promote the migration and in-

vasion abilities of esophageal carcinoma cell lines.
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W i TE A BRI IE AL T HE S SR N
,fﬁ{lwo 58 5 LR 2 i 9 ( esophageal squamous cell
cancer, ESCC )7E ¥ H ¥ Fl AR F /2 e i DL I 20 41
A (5 AR R 90% 2 . EPE ES-
CC TR T M BRIz —) ) R4 ES-
CC MAMBEFFRAR i fbyT 2 HUS TR KL B2
ESCC 3 5 4R A A7 A A B, V7 22 S i 15 47
SRV S I B LR B A e A% 8] ESCC iR
JE 2 HAR T AR 4. ESCC 41 Ml % A 38 17 %
RS R BE T 10 F2 BB IA 1717 200 i 194 3 8 R 2
ZE AR BN TR e R 1 G 2D TR, Zeste [R] IR YY)
145 T 2( enhancer of zeste homolog 2 ,EZH?2 ) E—Fp
AP AL B, REMEAZ/IMAA B A H3 95 27
P AR IMEE 1Y e 2K A =W AL, = H ek
J5 ) H3K27( H3K27me3 ) Al 44 A% .0 2R 1 & A 14 2
( polycomb repressive complex 2, PRC2 VSRR E
FOBE DR A, DTSRI L IR g 638 . EZH2 3 Kk
5 g 0428 G R N AR AT AN B I DK TS % V) A
K0T AR S K ESCC 4 i v EZH2 A
H3K27me3 HYRIK/KF-, #R10F EZH2 X} ESCC 4fi it
¥ WRZERETT BRI, IR AMTIE EZH2 1E ESCC 4
JELH A RIAL T B4 BLfi

1 R

1.1 @miatk & %)

A\ ESCC 41 g # KYSE30.KYSE170, ECA109 .
TEL #k A FASLIRZE . RPMI 1640 55373 JRE A
fitile A 3£ Gibeo AR, JRAF M H L IEARFLFEAE
Pyl A PR ), RIPA 40 240 W B LT DL AR
YN E) s TRIzol M H 3£ Invitrogen /N 7], Platinum
SYBR SuperMix i 7| . FuGENE HD %% 4438 7] & 2 %%
SRR F &40 1 2218 Promega 23 F), PCR 540 [ 3
HEFESL S A BRZA 7], pCMV6 Entry-EZH2-Myc-DDK |
shEZH2 JFRi ¥4 H Origene 23 Al P A\ EZH2 £
FERETUARTI AT B-actin BT BEH A F 26 [ In-
vitrogen 23 Al , St N1 H3K27me3 £ 5@ B iiA g B

[ Cell Signaling 23], T % —$i H Abcam
8HE) o Transwell /NE( L4 3.0 wm ) H 3 E Cor-
ning A 7 , Matrigel JEILEEE B 5 E BD A,
1.2 B3 K Z ¥ PCR & Western blotting 4|
ESCC %8 EZH2 #= H3K27me3 mRNA # % ik

FH TRIzol i 7] $2 B ESCC KYSE30.KYSE170,
ECA109 . TE1 41 Jfl i 55 RNA, JH 5 538570 &0k
RNA SHE 510 ¢cDNA, 3£ LA cDNA A A Platinu-
mSYBR SuperMix #£417 PCR 4734, 5| 4y thy 0 i i
alh, P A L& 1. PL 27 KRR EZH2
mRNA AR XS RIAIK- . YA ESCC 4iil, 241
AN $2 5L 25 1, Western blotting £ il EZH2 Fl
H3K27me3 FHMEIE., SLWEKE 3 K.

%1 Real-time PCR 3|4
Tab.1 Primers of Real-time PCR

Gene Primer
EZH2
Sense 5'"CGCTTTTCTGTAGGCGATGT3'
Antisense 5'TGGGTGTTGCATGAAAAGAA3'
MMP1
Sense 5'ATGATATCTTTTGTCAGGGGAGAT3’
Antisense 5'CCTGGTTGAAAAGCATGAGC3’
MMP2
Sense 5'TACAGGATCATTGGCTACACACC3’
Antisense 5'GGTCACATCGCTCCAGACT3’
MMP7
Sense 5'GGAGATGCTCACTTCGATGA3’
Antisense 5'"ATACCCAAAGAATGGCCAAG3'
MMP9
Sense 5'TGTACCGCTATGGTTACACTCG3'
Antisense 5'"GGCAGGGACAGTTGCTTCT3’
GAPDH
Sense 5" CGCTGAGTACGTCGTGGAGTC3'
Antisense 5" GCTGATGATCTTGAGGCTGTTGTC3’
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1.3 tmfpsk i

N ESCC 4 & 10% B4 13 100 U/ml
HRRM 100 pneg/ml #E5E K1Y RPMI 1640 15551,
BT 37 C 5% CO MBI AP 3R, 1%
FuGENE HD #% 44055 568 45 J7 7 pCMV6 Entry-
EZH2-Myc-DDK K shEZH2 J&& ki 4% 9 % 4t &
KYSE30 .KYSE170 . ECA109 1 TE1 4 jtg H, 343 5
el Y23 AR AAHONT R
1.4 S8R AZZ PCR F= Western blotting 42 7] 4%
Fe sk £ % H3K27Tme3 & & #49 & ik K-F

RNA $EIC 300 5% 55 A1 07 1 5 40 R4 IG5
SV TEAE. EZH2 51T AL 1, P8 SR
95 °C TZAEYE S min,95 °C 15 5.60 °C 1 min, 340 4~
TEFR . ARG A B JE R 274 2 (5 3 53040 X 26 1k K
Vo SEHAE 3R,

SVER T B TR e 0 e U I 4R, 2R
HASPES -20 CUKFEIRAE 1T SDS-PEAG, B
H R R 30 we, LUK RIZ) 2 b, iR B & A
T o+ US4 °C 25F T 330 mA fHR B 2
PVDF & I, 5% Wi ARG #5811 h, A — 3t
(1:1000 )4 Cid, = 2 h, TBST B 5 fin
ZPi(1:5 000 ),37 CHEE 1 h,B-actin NS, ECL
2= %06, H Tmage J B BE 53 B 4 47 o0 B 52
W 3 K.

1.5 Transwell J» & 3 4 M pCMV6 Entry-EZH2-
Myc-DDK % shEZH2 %% 4 J& ESCC 48 joé42 £ 48 7

EROGH RS A K A e Y AR e e ZH A B B AR
P 2H 40 B 43 A Transwell /NE ) EE(1.5 x
10° A~//N% ), FE A 600 wl 7 10% 54 1ML 3%
) RPMI 1640 $55500 , H FLKE 5% 48 h, AR #5041
AL, PBS SRS WA g, R A, TEE
HHZE B T ( x 200 ) ULE 40 I, BEMLIEE 5 4>
PR THECEE R AL . S 3 IR
1.6 RIJR 3 Aen 4% % pCMV6 Entry-EZH2-Myc-
DDK % shEZH2 J& ESCC 2m it td it 4 4k 71

WCEEXTHOW Y ESCC 20 L, 1815 41 i 25 35k 5 x
10° 4L/ ml, B2 ml 280 T 6 LA, IF7E 6 FLAR
Bk 5 £ A4 bric , 24 h J5H 200 pl M3k 7E
YRR 2 S5 EE T AT MM H 4, PBS ik
2 KA 2 ml oG4 I 79 RPMI 1640 ¥5573, T
0.24 h 7655 W s T SR 40 I [ Sl R v (] 1T
FRE BT 40 IR, R S 001 3 ATl LR E S
3,

1.7 S=ab3e k&% PCR Al it & ik A 3K EZH2
% MMPs mRNA & ik K- 6 % vh

Ikl 1.4,
1.8 %itgam

Vi FH SPSS13. 0 Gt 4/, tH TR DL « +5 2
7N, P B S50 8 LU R ¢ A6, 22 4L R 408 b s
KPR ZE 7 225001, 2L P <0.05 8 P <0.01 %/
ERH G EE L,

2 # R

2.1 EZH2 % H3K27me3 mRNA #=%& & /£ & ESCC
2 i, P 0 Rk

SR B PCR R 25 58 7w, 04l ESCC
Y, Ecal09 Fl TE1 4l EZH2 mRNA 3k 55 5
53 ® T KYSE30 #1 KYSE170 ZH ffi[ ( 2. 89 +
0.18).(8.78 £0.23 )ws( 1.01 £0.01 ).(0.96 =
0.01),¥J P<0.05 ], Western blotting £l 25 J( £
1,5 2) B /x, Ecal09 1 TE1 40 M8 EZH2 KX
H3K27me3 %5 [ 3 15 K F 143 5] i/ F KYSE30 Fl
KYSE170 #iiffi( ¥ P <0.05 ).

1 2 3 4
EZH2 '- —— —
H3K27 me3 -_— e

B-actin -m

1: Ecal09; 2: TEL; 3: KYSE30; 4: KYSE170
B1 BSEEMAM EZH2 71 H3K27me3 FAKIRIL
Fig.1 Expressions of EZH2 and H3K27me3
proteins in the ESCC cell lines

x2 SEEM EZH2 1 H3K27me3 EBHRIE
Tab.2 Expressions of EZH2 and
H3K27me3 in the ESCC cell lines

Ecal09 TE1 KYSE170 KYSE30

Protein

EZH2 0.37+£0.01" 0.36+0.02" 0.23£0.01 0.24 £0.02

H3K27me3  0.65+0.01" 0.65+0.05" 0.13+0.01 0.13 +0.01

*P <0.05 vs KYSE170 or KYSE30 cell line

2.2 # 3 EZH2 %0 shEZH2 )& % ESCC o
EZH2 % H3K27me3 mRNA Fo % & 69 £i&

SERF PG E B PCR A5 2R Bon , Y EZH2
Jii ,KYSE30 f KYSE170 #iifig  EZH2 mRNA 33k
K43 ) R TR IR A [ (48,50 + 3. 41 ),
(14.60 £1.32) ws (1.01 £0.02).(1.00 0. 04 ),
t=24.121,20.214; ¥J P <0.05 1; 54 shEZH2 )5,
Ecal09 X TEI 4ififirf EZH2 mRNA ik /K F 4251
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R T ARl (0.14 £0.01 ).(0.37 £0.02 ) vs
(1.00+0.02).(1.00 £0.01 ),z =66. 615, 48.800;
¥ P<0.05],

Western blotting £ ] 2% J ( & 2 ) W7, #% 4L
EZH2 J& :( 1 )KYSE30 & KYSE170 4l EZH2 &
FIF H3K27me3 £ 13235 /K73 4 2 & T X% I 4
[ EZH2 % 1:(0.619 £0.013 ) .(0.537 £0.029 ) vs
(0.508 +0.015).(0.372 +0.001 ),z =9. 686,
9.849; 3 P < 0. 05; H3K27me3 & [1:( 0. 501 +

1 2 3 hl

0.018 ).( 0. 401 +0.003 ) vs (0.245 = 0. 001 ).
(0.219 £0.003 ),z =24.596,74.301; ¥J P <0.05 J;
(2)Ecal09 J TE1 #Hffdr EZH2 & Al H3K27me3
A FRIR KT 40 0 i 2 AR T X R4 EZH2 & -
(0.301 £0.037 ).(0.348 +£0.007 ) vs (0.554 «
0.002).(0.667 £0.090 ), ¢ =11. 826, 6. 121; ¥
P <0.05; H3K27me3 4 [H: ( 0. 304 = 0. 009 ).
(0.193 +0.016 ) vs (0.591 £0.009 ).( 0. 647 +
0.043 ),:=39.056,17.139; ¥ P <0.05 |,

5 6

7 8
EZH2 !- — - - —

H3K27 me3

— -

pactin -' anam =" e

1: KYSE30 Ctrl; 2: KYSE30-EZH2; 3: KYSE170-Curl; 4: KYSE170-EZH2;
5: Ecal09-Cirl; 6: Ecal09-shEZH2; 7: TE1-Cirl; 8: TE1-shEZH2
2 AEEAMPERIERR EZH2 3 H3K27me3 RikKFERIZNT
Fig. 2 Effect of EZH2 over-expression/knockdown on the expression of H3K27me3 in ESCC cells

2.3 EZH2 A3 ESCC a e tg1a 248

Transwell {228 528645 R ® 3 )N, EZH2 113
K40 KYSE30 1 KYSE170 41 g () 8 5 20 it % 2
FEL T L[ KYSE30 4 fifg: ( 281.33 £4.10 ) vs
(132.00 +4.00 )4, ¢ =31.758,P <0.05;KYSE170
A :( 241. 67 £4. 04 )us( 105.33 +3.51 )4, 1t =

KYSE30-Ctrl KYSE30-EZH2

Ecal09-Ctrl

3 EREHEFFR EZH2 HREEAMEESRS
Fig.3 Effect of EZH2 over-expression/knockdown on invasion ablllty of ESCC cells( Giemsa staining, x200 )

2.4 EZH2 4z ESCC m eyt /447

MR SIS 25 R B 4 ) Won, ¥ gy EZH2 4

44.104,P <0.05 |, EZH2 kK iK4] Ecal09 F1 TEL
S 1) 25 240 i 502 B 35K T X BR 4 Ecal09 41
M9:(32.33 £2.08) vs (117.67 £2.51 )4, t =
45.255,P <0.05; TEL #fig:(41. 67 +3.05) vs
(233.00 +8.18 )1, 1 =37.931,P <0.05 ],

KYSE170-Ctrl KYSEI70-EZH2

TEl-shEZH2
T 'o ’3'"

TEI-CtrI

2 iEREER R, x200 )

KYSE30 & KYSE170 2 it [a] R (6] i A6 1 B i 2%
KFXIEAH (63.6+1.2).(62.5+2.5) vs (23.0
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+2.3).(21.2£1.0 ))pum, 1 =26.955, 26.350; ¥ P
<0.05 ], 4B A2 AE 7 B B B9 5 F5 Y% shEZH2 41
Ecal09 K TE1 4 g 1a] %l 95 v 8] 5 7 14 5 25 2 2% /)N

KYSE30-Ctrl KYSE30-EZH2

Oh

24 h

Ecal09-Ctrl Ecal09-shEZH2

Oh

24h

2.5 EZH2 A3 ESCC 2mje MMPs #9 % ik K P

SE A i PCR KLl 25 5 ( B 5 ) Bow, e e
EZH2 J5 KYSE30 K KYSE170 4 i  MMPI .
MMP2 . MMP7. MMP9 mRNA 7K F W & F i
(P <0.05); ¥4t shEZH2 J7 Ecal09 K TE1 4040
s MMPI .MMP2 .MMP7 .MMP9 mRNA 7K &
TP <0.05),

3 3 8

132 Z8 RV A S S e (1) B ZEARRAIE , 2 5 i
FEEAET R F BN, A A W A EZH2 2
TP 7q35 e RS Z M M. EZH2 &
K5 R R ZE BRI BRI R JER
5 HRE A RIS AR S A A i A
AN AR vh oS B EZH2 5 T 40 4 A
ERAEE N AW KW, EZH2 kTR
ATV EA 13 AR 27 A4k =Wk, 35

TXRRAH[ (52.2+2.2).(43.0+2.3) vs(91.2
1.2).(82.7+1.0 )um,t =28.614, 27.054; ¥J P <

0.05 ], 4T A% HE I WL A1

KYSE170-Ctrl KYSEI70-EZH2

TEL-Ctrl TE1-shEZH2

B4 |EBAEDERELERR EZH2 THMRTH N
Fig.4 Effect of EZH2 over-expression/knockdown on migration of ESCC cells detected by wound healing assay

FURRIRE 4 0 56 585 R T RS e FT . Tuo 45 A 5T
I, AEMEERR AR M T EZH2 1936355 H3K27me3
FIRMUEAR G, I FLa i 1 7 ) S5 A Ak 5 i i 68 DR
MU IR BRI RS RE ST . AN, A SRk R
TEHH] miR-98 & miR-214 1)K IAREMEIE N EZH2
HIFRIB G MBS R R 22 T RE ). HIFRTE
W EZH2 J238 ol R 21 38 A WP R RS R 1R 1A
HE M H3 MR k27 & E = F 3k, 8 2 Ak
BT () B SRR B TG R T A R g i 1 A R A AR
LTRSS . AWl RIS AR EZH2 3
M IE S 7 T WF 58 ESCC 40 Ml & v EZH2 5
H3K27me3 Z AR R EZH2 5 ESCC 4iEfR
ZRATBRESIN R,

M kB RERTE AR R B R T
EEAVEH . MMPs J& T8 IR SE 9 VIl K%, vl
L 4 fife 41 g 71 3 i extracellular matrix, ECM )''®!,
MMPs JLT-BER#f ECM rf 45 Fi 2 1 43, 0 2R Jige
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AR R L2 5 B I, T g 42 2 5 A% rh 49 T OC
SEVEH] BN Rz B b B FUK . A
g W, 7 i 5 g 40 i b EZH2 X R
MMPs {36 P HA FZAERT, EZH2 o] LU RTS i
Y F 20 2 4w B I A ) 77 2( tissue inhibitor
of metalloproteinase2 , TIMP2 ) Jz TIMP3 Jash 1 F
I H3 5 27 frfiaie &tk = L, ST TR
ik TIMPs Jj& MMPs #0155, HLAR Y TIMPs 15
MMPs {435 8h 25747 , TIMPs 2 35 (IR AE 4 75 MMPs

8.0 p
W KYSEI-Cul O KYSE3D EZH2
-
6.0 p
4.0 F = #+
i ﬂ
0 2 L 2
MMP1 MMP2  MMP7  MMP9
l2r W Ecal09-Crl O Ecal09-shEZH2

04|

ok
%
4
M M M

MMPI

MMP2 MMP7  MMP9

FRTHE " ARURE S EZH2 i 3k K
R 5T K B, L ik EZH2 REWS S 20 ESCC 41
il MMP1 \MMP2 MMP7 2 MMP9 (/)35 /K380,
WA EZH2 REFEAR ESCC 40 MMP1 .MMP2 .MMP7
Ko MMP9 133k, Transwell {522 52 56 F1 20 it %] 95
SCI P —UE B i Rk EZH2 W] LAHG N ESCC 41
MIR1R 28 SGE R e Ty, ik EZH2 7T DL REAR £ 45 98
YR 2 X AERERE T o

300
v+ B KYSE170-Curl 0O KYSE170-EZH2
250
200 F
150 |
10,0 T
-
5.0 I * * |:]
o =i " -['1 i J-.l i
MMP1 MMP2 MMP7  MMP9
1.2 ¢ WTEI-Cirl O TEl-shEZH2
- ** I—‘ I_‘
. *%
%
O TMMPI MMP2 MMP7  MMP9

“P<0.05,""P<0.01 vs KYSE30-Ctrl, KYSE170-Ctrl, Ecal09-Ctrl or TE1-Ctrl cell line
BS5 SRENERK EZH2 M REFEMME MMP1 . MMP2 .MMP7 . MMP9 mRNA HI#0
Fig. 5 Effect of EZH2 over-expression/knockdown on levels of MMP1, MMP2, MMP7 and MMP9 mRNA in ESCC cells

WS IS Y EZH2 33 3635 B i AR AR Sk oF
9% EZH2 5 H3K27me3 [B] 1156 Z K H X ESCC 41 i
RZBMITHAE I RsE I, & B ESCC 40iirh EZH2
AT LA N 25 1 H3 55 27 02 R 1Y = W Ak K
L IF Kk B Y EZH2 J5 T BE Al T B IR TIMPs 5
MMPs Z [H] 9 ~F- 4, 2E 138 i MMPs (1 28 35 SR 1l 8
i e 2 B 02 2% A 2 282 5 e, DTS 1 ESCC 40 i
MR8 iR ne J1, bt — LW EZH2 #E ESCC
YA AR 225 78 S Im RIG YT T A FH 25 B
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