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Effect of HOXC6 and HOXCS Gene Expression on Prog-
nosis of Patients with Esophageal Squamous Cell Carcino-

ma and Its Mechanisms
DU Ya-bing,JIN Shui-ling, CUI Kang,LUO Zhen-zhen,YAN Shu-mei,Ll Li,ZHU

Xu-chao, WANG Shuai,ZHANG Teng-fei, MA Wang
(The First Affiliated Hospital of Zhengzhou University,Zhengzhou 450052, China)

Abstract: [Purpose ] To investigate the effects of HOXC6 and HOXCS8 expression on prognosis of
patients with esophageal squamous cell carcinoma (ESCC) and its mechanism. [Methods ] One hun-
dred and forty-five patients with ESCC undergoing surgical resection were enrolled in the study. The
expression of HOXC6 and HOXC8 in ESCC cancer tissue was detected by immunohistochemistry
method. And the association of HOXC6 and HOXC8 expression with overall survival (OS) of patients
was analyzed. The lentiviral expression vectors pGLV3-shHOXC6 and pGLV3-shHOXCS were con-
structed and transfected into esophageal squamous carcinoma cell line ECA109. Real-time RT-PCR
and Western blot methods were employed to evaluate the transfection efficiency. CCK8 assay and
soft agar colony formation assay were employed to detect the effects of HOXC6 and HOXCS8 gene
depletion on proliferation of ECA109 cells. Flow cytometry was employed to analyze cell cycle and
apoptosis of ECA109 cells. [Results] The median OS of patients with high HOXC6 expression was
significantly lower than that of patients with low expression patients (38.5 months vs 81.3 months, P=
0.001). And the median OS of patients with high HOXCS expression was significantly lower than
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that of patients with low expression (34.6 months vs 114.4 months, P<0.001). Additionally,cell ex-
periments indicated that transfection of shRNA significantly down-regulated HOXC6 and HOXC8
mRNA and protein expression in ECA109 cells. CCK8 assay showed that the cell proliferation rates
of the interference groups (HOXC6 shRNA or HOXC8 shRNA) were significantly decreased,com-
pared with control group (P<0.05). The clonogenic assay showed that the cell cloning ability of the
interfering groups were also significantly decreased,compared with control group. Flow cytometry
showed that the proportion in cell cycle arrest phase and the apoptosis rate in the interference group
were significantly increased,compared with control group. [Conclusion] The high expression of
HOXC6 or HOXCS8 has an adverse influence on prognosis of patients with ESCC. HOXC6 and
HOXCS gene silencing can promote the apoptosis of ESCC ECA109 cells. The targeted regulation of
HOXC6 and HOXC8 might inhibit the occurrence and development of esophageal squamous cell

carcinoma.
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Table 1 Comparison of baseline characteristics and expression levels of HOXC6 and HOXCS in 145 ESCC patients

HOXC6 expression level

HOXCS expression level

Characteristics

N(%)

High(N=58) Low(N=87) P High(N=52) Low(N=93) P
Age (years)
Median 62.5 63 62 63 62
0.792 0.679
Range 36~84 44~77 36~84 44~81 36~84
Gender
Male 107 (73.79) 42 (72.41) 65 (74.71) 0758 36 (69.23) 71 (76.34) 0350
Female 38 (26.21) 16 (27.59) 22 (25.29) 16 (30.77) 22 (23.66)
ECOG score
0 94 (64.83) 37 (63.79) 57 (65.52) e 34 (65.38) 60 (64.52) noE
1~2 51 (35.17) 21 (36.21) 30 (34.48) 18 (34.62) 33 (35.48)
TNM staging
I 95 (65.52) 28 (48.28) 67 (77.01) 26 (48.08) 69 (74.19)
I 31 (21.38) 17 (29.31) 14 (16.09)  0.001 16 (30.77) 15 (16.13)  0.013
111 19 (13.10) 13 (22.41) 6 (6.90) 10 (19.23) 9 (9.68)
RO resection
Yes 131 (90.34) 52 (89.66) 79 (90.80) i 47 (90.38) 84 (90.32) e
No 14 (9.66) 6 (10.34) 8 (9.20) 5 (9.62) 9 (9.68)
Adjuvant chemotherapy
No 96 (66.21) 38 (65.52) 58 (66.67) T 34 (65.38) 62 (66.67) e
Yes 49 (33.79) 20 (34.48) 29 (33.33) 18 (34.62) 31 (33.33)

Notes : ESCC : esophageal squamous cell carcinoma; ECOG : Eastern Cooperative Oncology Group.
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Figure 1 The comparison of OS of 145 ESCC patients
with different expression bevel of HOXC6
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Figure 2 OS of 145 ESCC patients with different
expression level of HOXC8

538

% @ A7 2019 % % 28 A% 78  China Cancer,2019,Vol.28 No.7
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A :The green fluorescent protein expression levels of GFP in cells transfected with shRNA for 72h;
B:The mRNA expression levels of HOXC6 and HOXCS after shRNA interference ;
C:The protein expression levels of HOXC6 and HOXCS after shRNA interference.

Figure 3 The expression of HOXC6 or HOXCS8 in ECA109 cells
transfected with shRNA lentivirus

A :The influence of knocking down HOXC6 or HOXCS8 on cell proliferation ;
B:The influence of knocking down HOXC6 or HOXCS8 on the ability of cell cloning.

Figure 4 The influence of HOXC6 and HOXCS8 knockdown on proliferation and
clonal formation ability of ECA109 cells

N TR HOXCO s e 40 S+G, WIARM NG, Wan e 41 vh W9 38 40 M BT 5 Lo 461 53 591 2 42.23% +1.70% il
i LA 2 9 R 22.25%+2.70% F1 77.75%+2.70% s i~ 57.77%=1.70%(Figure 6), # L F X} B4, shHOXC6
ik HOXCS YL 41 S+G, WA G, WI4n fir i b S6 444 shHOXC8 #4240 S+G, 4n s/ (P<0.05),
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A:The cell flow sorting results after transfection of
shHOXC6,shHOXC8 and shNC;B:The statistical chart of
apoptosis rate corresponding to figure SA (* compared with
0 T control group, P<0.05).
shHOXC6  shHOXCS shNC
Figure 5 The influence of knocking down HOXC6 or HOXCS on the apoptosis of ECA109 cells
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Figure 6 The influence of the knockdown of HOXC6 or HOXCS gene on cell cycle distribution
(compared with control group, P<0.05)
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JEHZ P et 5 HOXC6 A T T 25 PE M1 56, {0 &
T BRI RAEA TP AT BE . HOXCS 4 2 18 5 4
FRLEE 5 G /S 4 JE] S BELAE DA R i 24 M AH G2 H R
KT HOXCS 7 My it i vh 1) 43 7 A4 9 ML) b 55
Stz AEAE/NA B R 2 HOXCS 38 % 5 I
JH TGFBI R dFan i i i 52 % . 72 7L s,
HOXCS [ 32 5 i 5 B85 25 1 embigin {2 #F 21 ¥R 98
AL MCF10A Y3858 | 5 AR M 2R K AT R
FE S R, 3R E HOXCS w1 il £ W Jig: 240 i e
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