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Expression of GRHL3 and c- Myc in esophageal squamous cell carcinoma tissue
and its clinical significance

HAN Xiaonan, DENG Jia, AN Ruzheng , ZHANG Xiangyu, LIU Lihua (Department of Tumor Immunology, The
Fourth Hospital of Hebei Medical University, Shijiazhuang 050035, Hebei, China)

[Abstract] Objective: To study expression situation of GRHL3 and c-Myc in the neoplastic and para-carcinoma tis-
sues of the patients with esophageal squamous cell carcinoma (ESCC) and its clinical significance. Methods: Patho-
logical confirmed neoplastic and para-carcinoma tissues of the 64 patients with ESCC who were hospitalized in De-
partment of chest surgery, the Fourth Hospital of Hebei Medical University for tumor resection during April 2015 to
July 2016 were collected. Real-time PCR and immunohistochemistry assays were used to detect expressions of
mRNA and proteins of GRHL3 and c-Myc genes. Relationship of the expressions of mRNA and proteins of GRHL3
and c-Myc genes with clinical features of the patients with ESCC were analyzed. Results: Comparing with the para-
carcinoma tissues, positive expression levels of GRHL3mRNA and GRHL3 protein in the ESCC tissue were obvi-
ously raised (mMRNA: 2.85+2.83 vs 2.06+2.02, protein: 81.30% vs 25.00%, all P<0.01), positive expression levels of
cMyc mRNA and cMyc protein in the ESCC tissue also significantly risen (mRNA: 5.13+5.11 vs 2.03+2.00, protein:
42.20% vs 20.30%, all P<0.01). In the ESCC tissue, expression of GRHL3mRNA and expression of cMyc mRNA
were positively correlated obviously (P<0.05), expression of GRHL3 protein and expression of cMyc protein were
also positively correlated significantly (P<0.01). Expressions of GRHL3 and cMyc proteins were related to tumor in-

filtration range, lymph node metastasis, clinical staging and differentiation degree of the patients with ESCC (all P<
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0.05). Conclusion: Expression levels of GRHL3 and cMyc in the neoplastic tissues of the patients with ESCC were

significantly raised, positive correlation was found between the both expressions, the both expressions were closely

related to partial clinicopathological features of the patients with ESCC, which could be key factors that affecting

pathological process of the ESCC.
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L 1. bt A GRHL3 £ 70 % i & 4 55 [# Ther-
mofisher 24 7] 7™ it , BT c-Mye £ v [ Hi 44 3 [
Santa Cruz A & 7 fi , SP X 71 & A1 DAB i 1 &3 N
JE 5 Al S HF A F = . 7500 Real-time PCR Sys-
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#1 GRHL3c-Myc & GAPDH ERH 514175
Tab. 1 Primer sequences of GRHL3, c-Myc and GAPDH genes

Annealing temperature Product size

Gene Primer
(#C) (bp)
GRHL3 F: 5'-GCAAGCGAGGAATCTTAGTCAA-3' 60 244
R: 5-ACGTGGTTGCTGTAATGCTGA-3'
c-Myc F: 5-CGTCCTCGGATTCTCTGCTC-3' 60 296
R: 5'-GCTGGTGCATTTTCGGTTGT-3'
GAPDH F: 5'-"ACCACAGTCCATGCCATCAC-3' 57 154

R: 5'-TCCACCACCCTGTTGCTGTA-3'

% TRIzol i 71 15 B 5 $& B ESCC 20 2 F ez 55 20
RIS RNA , K AN YOt EETF N S 2l 5 =,

1.3 Real-time PCR £l GRHL3 Fl c-Myc mRNA 7
ESCC 4 2N 55 4 21 R i R 0k
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S8R sl B U TN, B 1 pg B RNAAE
R, ¥ RNA J #6558 cDNA . Ff cDNA P Hi ¥ 5
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KH SPSS 21.0 it/ it E BRI RoR,
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FRAG 6 , AN 5] 92 A mRNA R 15 7K 7 4H 56 14 43 41 K
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2.1 ESCCHZ GRHL3 Fl c-Myc mRNA 153K 1%
Real-time PCR Kl 25 5 (B 1) B, g 21
GRHL3 mRNA [1] 3R 15 7K 1 & 2 15 T 55 4 23 (P<
0.01) , R 41 23 F - Mye mRNA ) 38 3% 7K 7 th 55 2%
T 557 41 41 (P<0.01) « GRHL3 mRNA 5 c- Myc

mRNA [ R IA K8 53 IEA IS (P<0.01) .

O rara W Esce

INFF

GRHL3 c-Myc

[\

—
T

mRNA expression (2-44¢)

“P<<0.01 vs Para group
Para: Para-carcinoma tissues
1 ESCCHAMEZELAH GRHLI T
c-Myc mRNA BY3R1A
Fig. 1 Expressions of GRHL3 and c-Myc mRNA
in the tumor tissues and their para-carcinoma
tissues of the patients with ESCC

2.2 ESCC 14 GRHL3 Ml c-Myc & H & £ ik

GRHL3 & [ V.41 B & f7 T B 51 , c-Myc 8 1 I
g0 M 5 AL F 40 M #% (I 2) « ESCC i 8 4H 21 vh
GRHL3 & [l c-Myc 8 [ 3214 PH P 5 34 0 25 & T
5 1 21 [GRHL3 & [ : 81.3%(52/64) vs 25.0%(16/64),
=40.659, P<0.01; c- Myc & M : 62.5% (40/64) vs
18.80% (12/64), »=25.393, P<0.01]. 7E ESCC 4 %
H, c-Myc mRNA FRIE 7KV 5 8 H 3Rk B PR — 5k
(r=0.688) , GRHL3 mRNA F£IA /K5 & H RIABHME
RAFAE—FE(=0.727) . GRHL3 5 c-Myc E
IRIE A HAT H G (P<0.01,38 2)
2.3 ESCC 4H 2+ GRHL3 Al c-Myc & F R IAFHME S
R PRI B AE O &R

£ ESCC 41417 , GRHL3 Fl c-Myc & [ ik FHPE
5 s oy R B R 2R VR B IR R A RS LI IR 23
) 5 AH 9E (P<0.05) , 5 5 35 A2 % PR 51 JC A OGPk
(P>0.05)(K 3).

33 it

BE B — PR E R S A B R
1R MR . ESCC 3k JE 5 2 Fh & A 7
FILFYIMFY, BT ESCC MM S EE R 51l R s
fEMX R, HBITFIRAN TR ESCC MR 22 B ik 2.
c-Myc 72 i 3 FE H Mye 0 1 BB, L 2 — & —Fh
FIDNA 454 WA% 56 S R 7, 4% DNA #5W. d@ it
R 8 IR 3R 05 52 1) 4T B 1) AR 0 24 AT O 8 T R 3
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VR R 4 AT T Ak A A R v Ok 4 A
FHE, e-Mye 3£ IE# 4 AN £k 8 AT K
SPFRIE , T TE IR ERT  FL R S e M R A R
BB E mBRIEREY, 5EEMRE N RAE R RS+
FEVINI KRR BT R EIR, ESCCHL HF c-
Myc mRNA ik 7K ¥ 2 i T 55 4144, [[A I ESCC
HYUH c-Myc B AR IABH TR 0 8 3 | T s 4,
IF5 H IR 214 235 IEAH 9K, BB c-Myc 7£ ESCC
ik, HAAER S G R A

A: Positive staining of GRHL3 protein in tumor tissues;

B: Negative staining of GRHL3 protein in para-carcinoma
tissues; C: Positive staining of c-Myc protein in tumor tissues;
D: Negative staining of c-Myc protein in para-carcinoma tissues

2 ESCCHHLAMFEZEHLAH GRHL3
5 c-Mye ERHIFRIA (SP, x200)
Fig. 2 Expressions of GRHL3 and c-Myc proteins in the
ESCC tissue and the para-carcinoma tissue (SP, X200)

#2 ESCC4H GRHL3 5 c-Myc ERFIAZ IERIAER M
Tab. 2 Correlation between expressions of GRHL3 and c-
Myec proteins in the ESCC tissues

GRHL3 c-Myc expression

n r P
expression n _
+ 36 16 52
- 4 8 12 0.440  0.000
n 40 24 64

N T G c-Myc 1% 5 ESCC Iifi PR % FEAFAE 1)
KB, AWM T -Myc & [ B R IE 5 B E IR R

T3 FRFAE R % 2R 5 45 R I HE 5 8 AR T R B2 L Ak
ELAEHE RS Ll PR 20 300 e o AL R BE B DI K, T 5
BB VR TS OC, YW e-Myc 2 [ {E ESCC 112
RGHM P RE R HEAE ] . GRHL3 #6351
GRHL Z R I A 22—, £ N FE 2 R i v 5 o R
1%, 5 R (R 5E A AR SRS DI 5K

%3 ESCCAZH GRHL3 #c-Myc B %A
5B EIRRRIESHEN KR
Tab. 3 Correlations between the GRHL3 and c-Myc protein

expression statuses and clinicalpathological features of the

patients with ESCC
GRHL3 c-Myc
N
n P n P

Gender

Male 44 35 0.604 26 0.403

Female 20 17 14
Age

<60 33 27 0.904 20 0.747

>60 31 25 20
Differentiation

Well+Moderate 28 17 <0.01 13 0.019

Poor 36 35 27
Stage

[+1I 35 25 0.027 12 <0.01
il 29 27 28

Invasion range

T1+T2 21 14 0.037 9 0.023

T3 43 38 31
Lymph node metastasis

NO 29 20 0.022 13 0.008

NI1+N2+N3 35 32 27

H A% GRHL3 7E fif I8 20 i o (1) 3 B A= 2%
D ee it 78 50, AR LR g 1L Ik B2 R U R ok fk
P Sk B ke Y B R A B R b E AT, B
FAE WL AIE o B JBk 6% g v 40018 B K] PTEN 72
GRHL3 E# LR, [AFE &I GRHL3 F A 6K (1) 3
Fe vt PTEN 235 /K-F80 /0 s B0 25 K miR-21 [F] R 3£
GRHL3 1 PTEN 3% /K~ B& A% , HL | 2~ = B PI3K/
AKT/mTORA 538 % 0GR 4 M ' miR-
21 [F) % 1 ) GRHL3 T 2 IR I 2= 16 2R 38 7K 1 3k
A 0ST Sk SER % e P GRHL3 1) 38 3k Bk 2% i &
GSK3B IR IEW D, G 3 c-Myc FRiIE K8, 12
ke 1 1R 28 AL RS . I FEAIE B OE g R
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W, PTEN 2 [RITE 55 53 7K~ 0] 5 R/ JR T -
Myc FIZRIE , 3+ H X4 PTEN F R Y Jif i 41 Bl &
Y 5 S5O BRI T, 00 ) 24 AR R R o) R R R A R
f 7% 1% . GRHL3 W] fit i i PTEN/PI3K/AKT/mTOR
{5 5@ T c-Myc IRIE K, eHLH A R T3 —
AUGAE . H AT E N A M TE GRHL3 3£ K 7E ESCC W3
IE7KP ARIE o A58 5 F Real-time PCR A %9% 21
4 #T 7 ESCC 2H 3R 55 2H 24 GRHL3 ) mRNA
N HRIE K, 85 R R , 7£ ESCC 41243 GRHL3
mRNA Rk 7K K A PHPE Rk 38 B3 T 5%
HEY. A TP GRHL3 5 ESCC RAEKERIRAR,
BEF T T ESCC A4 GRHL3 RiE/KTF5 B IR
PRI BRFAE ) 58 2, 45 SR K I ESCC 4H 247 GRHL3
AP PER L S R AR BT R A 5 IR PR 2
1 e o AL B 2 IEAF DG, GRHL3 25 [ PH PR IA R
i, B TR HGE , 15 0] GRHL3 AT BE 521 ESCC 1)
R85 . 3 — i A S 5 #r K B, GRHL3 Al
c-Myc FIE/E mRNA /KT FEE [ 7K1 5 5 3 EAH
K, 45 Georgy S I 7L K I, GRHL3 [ KA B 2K
FET o-Myc FRIKTK G0, BG N T %5 4 o 4= 2%
FIEFLRE ST, Wt ESCC A GRHL3 A 838 3T c-Myc
I B35 ESCC [FBEAT N, %5 ' ESCC 1R 285 .

2 FFrid, GRHL3 Fl c-Myc [ % i 5 ESCC #
I PRI B AIE 25 DA G, 75 ESCC 133 e i A2
AIREREEZAER . HHERT GRHL3 F1 c-Myc 1] Gl
T O T R R R R HEAE A T T HI W ESCC il
5> FARED . AT — D IR ANER T FHAE L
1l B4 5 — e Ak, W ESCC HIIRTT P A58 ) JE 2%
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