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[ Abstract] Background and purpose: Esophageal carcinoma is one of main malignancies with rapid course
and a poor prognosis in China. The reasons of poor overall survival are the invasion and metastasis of the tumor. Matrix
metalloproteinase (MMPs) play essential roles in promoting tumor invasion and metastasis. In this study, we aimed to
investigate the expression and functional significance of matrix metalloproteinase 16(MMP-16) in esophageal squamous
cell carcinoma (ESCC). We expect to find a lead molecule for the benefit of early detecting tumor and the development
of novel treatment of ESCC. Methods: The expression levels of MMP-16 protein and mRNA in human ESCC and
the matched normal tissues were determined by immunohistochemistry, Western blot and Real-Time PCR (RT-PCR).
The stable Ec109 cell line with MMP-16 knockdown and negative controls were established by RNA interference
technology. The cell migration, invasion, proliferation and cell apoptosis of MMP-16 in stable interfered Ec109 cell
line was examined by cell counting, scratch test, Transwell test and flow cytometry assays. The data were analyzed by
t test. Results: MMP-16 protein was downregulated in cancerous group compared with the matched normal tissue and
correlated with the clinical features of histological differentiation (P<0.05) and tumor stage (P<0.05). The levels of
MMP-16 mRNA and protein in Ec109 were significantly decreased by RNA intetrence (P<0.05). We demonstrated that
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MMP-16 silencing significantly promoted cell invasion and migration (P<0.05), and inhibited cell apoptosis (£<0.05),

while no significant effect was observed on cell proliferation (P>0.05). Conclusion: MMP-16 is downregulated in

human ESCC tissues. The cell migration and invasion is promoted by interference of MMP-16 in Ec109, while the cell

apoptosis is inhibited. MMP-16 may be considered as a target gene for therapy of ESCC.
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Fig. 1 The expression level of MMP-16 protein and mRNA in ESCC tissues and matched normal tissues
T: ESCC tissue; N: Normal tissue. A-D: Immunohistochemical analysis of MMP-16 expression in ESCC tissue with three degrees of
differentiation (well, moderately, poorly differentiation indicated in B, C, D, respectively) and the matched normal tissue(indicated in A);
E: Western blot analysis of MMP-16 protein expression in ESCC tissue and the matched normal tissue; F: The results of the relative protein
expression in two groups were presented as a histogram; G: RT-PCR analysis of MMP-16 expression in ESCC tissue and the matched normal
tissue. *: P<0.01, compared with the matched normal tissue. #: P>0.05, compared with the match normal tissue.

F1 MMP-16EBHEREHBAAREFARPRIA

Tab.1 The expression level of MMP-16 protein and in ESCC tissues and matched normal tissues

Group MMP-16 protein P value
Total + ++ Positive/%

Normal tissues 36 2 5 29 94.4 0.006

ESCC tissues 36 11 15 10 69.4
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Tab.2 Correlation between MMP-16 protein expression and clinicopathological features of esophageal adenocarcinoma patients

Clinical feature MMP-16 positive/% MMP-16 negative/% P value

Total 28 8

Age/year 1.000
<60 17 5
=60 11 3

Gender 0.926
Male 18 5
Female 10 3

Grade of differentiation 0.000
Well 13 0
Moderately 7 3
Poorly 1 12

Tumor stage 0.032
T,/T, 18 7
T,/T, 3 8

Lymph node metastasis 0.174
Negative 19 11
Positive 2 4

2.2 MMP-16FERE Rk P HIFRIE
RT-PCRAG %5 5 7%, Ec109HMMP-16
mRNAF A8, NI REC9706/#225.97
¥, NTEIM8.764%(#3). Western bloths il 2%
RFEW, EAMMP-167e3F0 & %9 = b 40

Bk h ¥4 33k, Ecl0940 B HEMMP-16%% 11
Fikfmm, SRT-PCRESRAMFF(E2), Hit,
TEHCE 109 41 il K 2 — 20 A 5 MMP- 1 6 1) 1) fig
(P<0.05).

£ 3 3HMAEEEMEEMMP-16 mRNAKIE

Tab.3 RT-PCR analysis of MMP-16 mRNA in esophagus squamous cell lines

Cell line Ct A ACt 2anc P value
TE-1 32.35+1.39"4 -4.69+0.53 25.81

Ec9706 36.69+0.73" 1

Ec109 29.16+1.51 -7.82+0.32 225.97

F value 35.366 0.00

" P<0.05, compared with Ec109; . P<0.01, compared with Ec109; 4. P<0.05, compared with Ec9706.

TE-1 Ec9706 Ecl0

MMP-16

GAPDH

2 MMP-16 ERAERERAMRPHRIE
Fig.2 Western blot analysis of MMP-16 protein in esophagus

squamous cell lines
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K, 45K, Ecl094] )z NCHEEEST
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2.7 FHMMP-163FEc1 094 fa i B T-8E 11582
|

AL ZE S ICGE E

0~150 mg/LEVDFIFALEFREC1 0941 /{U24 h,
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1P Xk HECZE 7 2 A0 B O TR A, 2 RIS
L (P>0.05); BYPF|41(100 mg/L, 24 h)
YERT, PR T L350 51 29.9%+1.18% Fi
9.39%+1.15%(P<0.05); BVPFI4(150 mg/L,
24 WERH, BT RS 508 63.37%+2.06%
F115.23%+1.91%(P<0.05, [&7).,

0.8
i 0.6 —
a
Ecal09 shRNA1 shRNA2 shRNA3 shRNA4 NC %
-~ LR g 0.4 —
S o
MMP.16 = - S e — e - g
CAPDH e i s 02 7
0

*4# i

T T T T T T
Ecal09 shRNA1 shRNA2 shRNA3 shRNA4 NC

B 3 shRNA¥ZFEMMP-16F& BRI
Fig.3 Western blot analysis to confirm the shRNA silencing of MMP-16, with GAPDH used as a loading control

" P<0.05, compared with negative control; *: P<0.01, compared with negative control; Ec109: Blank control; NC: Negative control.

Oh 72h

ShRNA2 |

300 .
3
g 200
Y8 100 4
B
3 0 T T
shRNA2 NC

B 4 shRNA2TFH/EHMKIREL LR
Fig. 4 Wound healing assay in Ec109-shMMP16 and negative control cells

shRNA2: shMMP16 cells; NC: Negative control. *: P<0.05, compared with negative control.
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Fig.5 Migration assay and a histogram of the quantification in Ec109-shMMP16 and control cells

shRNA2: shMMP16 cells; NC: Negative control. *: P<0.01, compared with negative control.

2.5 4

-~ NC
- shRNA2
2.0 A
1.5 A
g
< 1.0
0.5
0 T T T T T
1 2 3 4 5

t/day
6 WST-1#illshRNA2-MMP-1634 48 it 58 240
Fig. 6 'WST-1 assay analysis of cell proliferation in Ec109-shMMP16 and control cells
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60K 60K 60K | 60K |
2.93% 5.69% 29.6% 63.6%
40K 40K -
NC
20K 20K
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7  BibF$a24 hxtshRNA2-MMP-16:E1T- 81

Fig. 7 Apoptotic analysis by flow cytometry in Ec109-shMMP16 and control cells treated with oxaliplatin for 24 h
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