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MET Promotes Invasion and Metastasis of Lung Adenocarcinoma Cells
through PI3K/AKT/MMPs Signaling Pathway

LIN Xiang-Bo"” SHI WenJing? YANG Zhi-Yi? ZHANG Li®Ping” ZHOU Dan-Dan”

ZHENG Quan”  YIN Chong-Gao” LI Hongdi”"

( V Biological Pharmacy College of Biological Science and Technology Weifang Medical University;
2 Department of Traditional Chinese Medicine Affiliated Hospital of Weifang Medical University;
3 Department of Pathology Weifang Medical University; ® Surgical Nursing College of Nursing Weifang

Medical University; > Medical Research Center Weifang Medical University Weifang 261053 Shandong China)

: 2019-02-0; : 2019-04-05; © 20190422
( No.81702932 No. 81402389 No. 81641111); ( No.ZR2015HLO65) ; ( No
2018GX077) ; (' No.201810438032) ( No. KX 2018044 No. KX2018049)

Tel: 13506477591; E-mail: ycglihongli@ 163.com

Received: February 10 2019; Revised: April 5 2019; Accepted: April 22 2019

Supported by National Natural Science Foundation of China ( No. 81702932 No. 81402389 No. 81641111) ; Natural Science Foundation of Shandong Province
( No. ZR2015HLO65) ; Science and Technology Development Project of Weifang ( No.2018GX077); National Student’ s Innovative Training Program ( No.
201810438032) and College Students’ Science and Technology Innovative Foundation of Weifang Medical University ( No.KX2018044 No.KX2018049)

* Corresponding author Tel: 13506477591; E-mail: ycglihongli@ 163.com



PI3K/AKT/MMPs

649

Abstract Mesenchymal to epithelial transition factor ( MET) is abnormally expressed in many cancers
but the molecular mechanism of MET affecting lung adenocarcinoma is not clear. In this study 3 cases of
lung adenocarcinoma tissues ( LAD) with lymph node metastasis and 3 cases of LAD without lymph node
metastasis were collected for microarray gene chip analysis. The results showed that 1 314 mRNAs were
up-regulated and 400 mRNAs were down-—regulated in LLADs with lymph node metastasis and the
expression of MET was significantly increased in lung adenocarcinoma tissues with lymph node
melastasis compared with those without lymph node metastasis. Eight differentially expressed genes were
randomly selected and qRT-PCR was used to verify the results of microarray gene chip in 30 cases of
LADs with lymph node metastasis collected from February 2014 to February 2017 in Affiliated Hospital of
Weifang Medical University. The results showed that the expression of the selected mRNAs was consistent
with the microarray data which verified the accuracy of the microarray gene chip results. The expression
of MET was further detected by Western blot and the results showed that the expression of MET in lung
adenocarcinoma cells was significantly higher than that in normal lung epithelial cells. Transwell invasion
experiment results showed that the invasion ability of A549 lung epithelial cells was significantly reduced
after knockdown of MET. After treated with EGF ( epidermal growth factor) results showed that the
expression levels of matrix metalloproteinase 2 ( MMP-2) and MMP-9 in lung adenocarcinoma cells were
significantly decreased after the knockout of MET and the phosphorylation level of AKT was also
significantly decreased. These results indicated that MET can promote the invasion and metastasis of lung
adenocarcinoma cells by activating the PI3K/AKT signaling pathway and thereby increasing the
expression of MMPs.
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Fig.1  Clustering heat map of partial differentially expressed mRNAs in LAD with or without lymph node
metastasis Human LncRNA Array V3. 0 was applied to analyze the LADs with and without metastasis. The condition for
the existence of differential expression is Fold change=2 P<0.05. Each grid in the heat map represents a data. The figure
shows some differentially expressed genes among which MET is highly expressed
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Fig.2 The accuracy of the gene chip was verified by
qRT-PCR Total RNAs of 30 LADs with lymph node
metastasis and 30 LADs without lymph node metastasis were
extracted and the expression of 8 pre-screened genes was
detected by qRT-PCR. Primer sequences are shown in Table
1. The expression characteristics of eight selected genes were
consistent with microarray analysis. The accuracy of

microarray gene chip was verified

Fig. 3 The expression of MET in AS549 lung
adenocarcinoma cells was significantly higher than that
of BEAS-2B human normal lung epithelial cells (A)

Total proteins of BEAS2B normal lung epithelial cells and
A549 lung adenocarcinoma cells were extracted and the
expression of MET was detected by Western blot using -
actin as an internal reference. The experiment was repeated
three times. ( B) The relative protein levels of ( A) were

analyzed by Image J.” P<0.05 wvs BEAS2B

MET /
(HGF/SF) 1980 .

Fig.4 The expression of MET in the knockdown group was significantly reduced
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(A) Total proteins of A549 lung

adenocarcinoma cells  Scr/A549 ( Into the empty plasmid) and SIMET/AS549 ( Transfected MET small RNA interfering plasmid)

cells were extracted and the expression of MET was detected by Western blot using B-actin as the internal reference. The

experiment was repeated three times. ( B) The relative protein levels of ( A) were analyzed by Image J.” P<0.05 wvs Scr/A549
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Fig.5 The invasiveness of A549 cells was markedly reduced after knockdown of MET The cells were digested with
trypsin and resuspended with serum-free medium. SIMET/A549 and Scr/A549 cells ( 4x10°cells/mL) were added respectively to
two upper chambers with Matrigel and the F12K with 20% fetal bovine serum was added to lower chambers. After 24 hours culture

fixation staining photographing and counting were performed. The experiment was repeated three times. ( A) Transwell assay was
used to detect the effect of MET on the invasion ability of lung adenocarcinoma cells. ( B) The histograms showed the numbers of

penetrated cells in ( A)." P<0.05 wvs Scr/A549

Fig.6 The levels of MMP2 MMP-9 and phosphorylated AKT were decreased after knockdown of MET in lung
adenocarcinoma cells (A) After transfection the cells in each group were treated with or without EGF for 30 minutes. The
total protein was extracted. Western blot was used to detect the changes of the expression levels of MMP-2 MMP-9 and p-AKT
after the knockdown of MET. The experiment was repeated three times. ( B) The relative proteins levels of ( A) were analyzed by
Image J.” P<0.05 s Ser/AS549 (9 ;%P<0.05 ws Scr/AS549 ( +)
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