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Effect of EZH?2 gene on proliferation of human esophageal cancer cells

HUANG Weina, GU Lina, LIU Fei, SANG Meixiang (Immunology Laboratory, Tumor Research Institute, Fourth
Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China)

[Abstract] Objective: To investigate the effect of EZH2 (enhancer of zeste homolog 2) overexpression or knock-
down on the proliferation of esophageal cancer cells. Methods: Human esophageal cancer cell lines ECA109, TE1,
KYSE30 and KYSE170 were selected as the research objects. The expression of EZH2 mRNA and protein in esoph-
ageal carcinoma cells were detected by quantitative real-time PCR and Western blotting, respectively. The mRNA
expression of four esophageal cancer cells after over expression or knockdown of EZH?2 was detected by quantitative
real-time PCR. The effects of EZH2 over-expression or knockdownas well as EZH?2 inhibitor DZNep (3-deazanepla-
nocin A) on the proliferation and clone growth rate of esophageal cancer cells were observed by CCK-8 prolifera-
tion assay and clone formation assay. Results: The expression of EZH2 mRNA and protein in ECA109 and TE1
cells were significantly higher than those in KYSE30 and KYSE170 cells (P<0.05). The expression of EZH?2 in
esophageal cancer TE1 and ECA109 cells was down-regulated after transfection with EZH2-ShRNA, and the cell
proliferation was decreased (1.07+0.08 vs 1.59+0.09, P<0.05; 1.05+0.11 vs 0.88+0.08, P<0.05), and the clone forma-
tion was also down-regulated (200.00+11.43 vs 480.00+13.10, P<0.05;88.00+8.16 vs 220.00+14.69, P<0.05). The
expression of EZH2 was increased in esophageal cancer KYSE30 and KYSE170 cells after transfection of EZH?2
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overexpression plasmid, and the proliferation ability (1.06+0.07 vs 0.76+0.06, P<0.05;3.36+0.30 vs 1.50+0.08, P<
0.05) and cloney formation (45.00+3.27 vs 18.00+1.63, P<0.05;65.00+4.08 vs 23.00+2.45, P<0.05)were significant-
ly increased. After DZNep treatment, proliferation (all £<0.05) and colony formation(all P<0.05) in ECA109 and

TE1 cells were decreased. Conclusion: EZH2 gene can effectively promote the proliferation and cloning ability of

esophageal cancer cells, which provides a basis for further study on the mechanism of EZH?2 as a target in the treat-

ment of esophageal cancer.
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zeste homolog 2, EZH2) & K] J& 38 W 182 4% ] 4% [ ¥
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RPMI1640. DMEM f=; # 55 77 5 (32 [H Gibco A 7)) .
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F1o BN 10 pl CCK-8 177, 2 h Ji5 FH Bl b ARl
B K 450 nm A FE(DE . SR 6 MEAL,
SEIGER 3.
1.7 4@ e ST TS AR 55 o e ) A A R sm ALty 52 TS mk R

Y1 4> 2H 5 AR R L 0.25% i 2 11 B A4 il
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T
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Fig.1 Expression ofEZH2 mRNA and proteininesophageal
cancer TE1,Ecal09,KYSE30 and KYSE170 cell lines
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1.02+0.06, =39.382, P<0.01; 710.71+£51.63 vs 1.01+
0.02:£=122.709,P<0.01).
2.3 itk kAN EZH? J6 3 4 ¥R % tm L6 38 7
At 71 89 RS
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Jo o B0 T 2 N ) 2 B R AR T R e L 2 i (¢ =
45.03,3.77; 3 P<0.05) 3% B @k EZH2 40 il 248 Fa 1
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A £ e 4 4 B
2.5 iR A RICIK EZH2 388 5 m I e TS i 504
A

TR T RSB 45 R B R, % Y EZH2-ShRNA J&
B i TELECA109 4 i ) v B T Rl 3 B 12 25 PR AIK
[(200.00 + 11.43) vs (480.00+ 13.10) 4 , =22.81, P<
0.05; (88.00+8.16) vs (220.00+14.69)4 , =11.10, P<
0.05; K 5A]; ¥ Y EZH2 J5 , & & J& KYSE30.
KYSE170 48 i ¥ v [ T8 Bl 5 H 2 25 15 0 [(45.00+
3.27) vs (18.00£1.63)1, =10.46, P<0.05 ; (65.00+4.08)
vs (23.00+2.45)1, =12.48,P<0.05 ; & 5B].
2.6 DZNep =T #p 4] & E J& 2 it 64 ST I& 5 Ak Ak

o, I T i S 5 45 R (P 6) S8 7~ , DZNep A H )5
B ECA109. TE1 20 0 1t oo M T2 il 4 H I 35 PR AR
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Fig.2 Effect of EZH2 knockdown on proliferation of esophageal cancer TE1 and Eca109 cells
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Fig.3 Effects of EZH?2 overexpression on cell viability of esophageal cancer KYSE30 and KYSE170 cells
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Fig.5 Effects of EZH2 knockdown or overexpression on colony ability of esophageal cancer cells
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Fig.6 DZNep inhibits the clone formation of esophageal cancer TE1 and Ecal109 cells

A R FE SR B, N ST RE A AL FE 18 4%
A W AFE R IR AT . EZH2 S 3 W is & 1 %
K7 PeG | A F BRI IR 2 — M F N7 5 Yk
1) q35 X4 b, % R AE B R 0 45 W 5 70k 40
kb, 7 20 AN A1 2 - FF IS AE 73 A 7E 19 MR T
U gahD 746 A EEER 1) 2 MK, & A AR SF 1K SET
X35, 2 5 4 3 e 1) s il A Y. DZNep /240
R RS W EZH2 $0) 71, Be ) S- R T = >
it R 7K R it F 35 PR, BF S 3R B DZNep 38 3 fi
PRC2 FlAH 5% 2H 2 1 58 PR e B8R, 410 1) 7L e ) R/
i i ) 5 o 4 L1 38 B R 7, 15 5 0 LR )
i1

N T B EZH2 3235 1 £ B R 4 R 1Y BE AT v B

T R B vh i/ P AR AT 30 0 A i 7] EZH 2 5 [
) ShRNA 3 & 2 14, 5% Y« ECA109 F1 TE1 & & ) 4
J 5 3F A B 4 8 EZH2 3 3% 55 ik (pCMV6 Entry-
EZH2-Myc-DDK), % 4 KYSE30.KYSE170 £ & i 4H
Jfl, N mRNA 7K “F-iE E 7 ShRNA Al pCMV6 Entry-
EZH2-Myc-DDK A R0ME R 51 . g 4 i 1) o
I 448 5 6 7 2 P 0 S0 M R P 110 R LA R, OAR A A
T8 3 A4 P S R e B T R S B 40 BT U EZH2
FIK G 4 PP A M G 5 e ) AR Ak, 45 R BN B
K & B8 41 i EZH2 3205 W] 2. 25 00 ) £40 L 1% 384 4
T RBE A7 5 T 2Rk EZH2, 85 i 4 1)
8 R 5 [ T R W EZH2 X £ 7 P 240 i PR 498 B
W RARHEER . 6 EZH2 SR IS ECA109 Al



918

v [ PR AR 9T 2 3, 2017, 24(9)

TE1 #t47 DZNep &b 2 J5 &% B, DZNep i@ i BF 1K EZH2
FOARANE] T A e 4 (%) 1 G

RUE BRI VF 2 9 2 R e 25 R Ay 8
Joe AR R B T IR - SR R A — P s TR
RE B HAE N B B 297 AR R BUG 1488 A5
I FRAK EZH2 B3R5, 5 508 5 e 40 M i S JE e )
Bl A, [ ) o B R R B b . R, ZE A
UL EZH2 80 m iR 9T B T AR O — OB R
I 75 1), (X 75 Bk — D H RN B 5T

(& £ x #]

[1] CARDOSO C, MIGNON C, HETET G, et al. The human EZH2
gene: genomic organisation and revised mapping in 7q35 within the
critical region for malignant myeloid disorders[J]. Eur J Hum Gen-
et, 2000, 8(3): 174-180. DOI: 10.1038/sj.ejhg.5200439.

[2] SIMON J A, LANGE C A. Roles of the EZH2 histone methyltrans-
ferase in cancer epigenetics[J], Mutat Res, 2008, 647(1/2): 21-29.
DOI:10.1016/j.mrfmmm.2008.07.010.

[3] TAKASHINA T, KINOSHITA I, KIKUCHI J, et al. Combined inhi-
bition of EZH2 and histone deacetylases as a potential epigenetic
therapy for non-small-cell lung cancer cells[J]. Cancer Sci, 2016,
107(7): 955-962. DOI: 10.1111/cas.12957.

[4] GALL TROSELJ K, NOVAK KUJUNDZIC R, UGARKOVIC D.
Polycomb repressive complex’ s evolutionary conserved function:
the role of EZH2 status and cellular background[J/OL]. Clin Epi-
genetics, 2016, 8: 55[2017- 04- 10]. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4882774/.DOI: 10.1186/s13148-016-0226-1.

[51] SAUVAGEAU M, SAUVAGEAU G. Polycomb group proteins:
multi- faceted regulators of somatic stem cells and cancer[J]. Cell
Stem Cell, 2010, 7(3): 299-313. DOI:10.1016/j.stem.2010.08.002.

[6] KIKUCHI J, TAKASHINA T, KINOSHITA I, et al. Epigenetic thera-
py with 3-deazaneplanocin A, an inhibitor of the histone methyl-
transferase EZH2, inhibits growth of non- small cell lung cancer
cells[J]. Lung Cancer, 2012, 78(2): 138-143. DOI: 10.1016/j.lung-
can.2012.08.003.

[7]1 LINY, TOTSUKAY, HE Y, et al. Epidemiology of esophageal can-
cerin Japan and China[J]. J Epidemiol, 2013, 23(4) : 233-242. DOI:
10.2188/jea.JE20120162.

[8] SONGY M, LIN L, OU Y W, et al. Identification of genomic altera-
tions inoesophageal squamous cell cancer[J]. Nature, 2014, 509
(7398): 91-95. DOI: 10.1038/nature13176.

[91 XU Y, YU X M, CHEN Q X, et al. Neoadjuvant versus adjuvant

treatment: which one is better for resectable esophageal squamous
cell carcinoma[J/OL]. World J Surg Oncol, 2012, 10(1): 173.[2017-
04- 10] https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3495900/.
DOI: 10.1186/1477-7819-10-173.

[10] AHRENDT S A, CHOW J T, XU L H, et al. Molecular detection of
tumor cells in bronchoalveolar lavage fluid from patients with early
stage lung cancer[J]. Natl Cancer Inst, 1999, 91(4): 332-339. DOIL:
10.1093/jnci/91.4.332.

[11] TAO H, HUANG C, YANG ] J, et al. Experimental study of prolif-
eration and activation of HSC-T6 cells through RNA inference tar-
geting MeCP2[J]. Chin Pharmacol Bull, 2012, 28(3): 333- 336.
DOI: 10.3969/.issn.1001-1978.

[12] BIAN E B, HUANG C, WANG H, et al. Repression of Smad7 medi-
ated by DNMT1 determines hepatic stellate cell activation and liver
fibrosis in rats[J]. Toxicol Lett,2014, 224 (2): 175-185. DOI:10.
1016/j.toxlet.2013.10.038.

[13] HE Y, HUANG C, SUN X, et al. MicroRNA-146a modulates TGF-
betal-induced hepatic stellate cell proliferation by targeting SMAD4
[J]. Cell Signal, 2012, 24(10): 1923- 1930. DOI:10.1016/j.cell-
5ig.2012.06.003.

[14] MANNAERTS I, EYSACKERS N, ONYEMA O O, et al. Class II
HDAC inhibition hampers hepatic stellate cell activation by induc-
tion of microRNA-29[J/OL]. PLoS One, 2013, 8(1): 55786 [2013-
01- 31]. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3561334/.
DOI: 10.1371/journal.pone.0055786.

[15] CARDOSO C, TIMSIT S, VILLARD L, et al. Specific interaction
between the XNP/ATR-X gene product and the SET domain of the
human EZH2 protein[J]. Hum Mol Genet, 1998, 7(4): 679- 684.
DOI: 10.1093/hmg/7.4.679.

[16] GLAZER R I, HARTMAN K D, KNODE M C, et al. 3-Deazanepla-
nocin: a new and potent inhibitor of S-adenosylhomocysteine hydro-
lase and its effects on human promyelocytic leukemia cell line HL-
60[J]. Biochem Biophys Res Commun,1986,135(2):688- 694.DOI:
10.1016/0006-291X(86)90048-3 .

[17] PUPPE J L, DROST R, LIU X L, et al. BRCA1-deficient mammary
tumor cells are dependent on EZH2 expression and sensitive to
polycomb repressive complex 2-inhibitor 3- deazaneplanocin A[J/
OL]. Breast Cancer Res, 2009, 11(4): R63[2009- 08- 26]. https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2750125/. DOIL: 10.1186/
ber2354.

[Yks HHEA] 2017-04-05
[AR3C4RiE] L

[f{&E HEA] 2017-06-01



