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[ Abstract ] Background and objective EFEMP1, a member of fibulin family proteins, is a very important extracel-
lular matrix protein which is involved in cell metabolism and its role in tumor occurrence and progression is still poorly under-
stood. The aim of this study is to investigate the functional effect and mechanism of EFEMP1 in lung cancer cell growth and
invasion. Methods EFEMP1 expression in lung cancer cells was determined by Western blot. The promoter methylation status
of EFEMP1 was detected by methylation-specific PCR (MSP). After transfection of control or EFEMPI vector in lung cancer
cells, the ability of colony formation and invasion was detected by colony formation experiment and matrigel invasion method.
Western blot and real-time PCR were used to detect matrix metalloproteinase-7 (MMP-7) expression. Luciferase assay was used
to detect expression of MMP-7 reporter construct transfected with or without EFEMP1 in lung cancer cells. Results Western
blot result showed EFEMP1 expression was downregulated in lung cancer cells. The promoter region of EFEMPI was methyl-
ated in A549 and H1299 and after treatment with S-aza-2-deoxycytidine, the EFEMP1 expression was upregulated. The growth
and invasion of A549 and H1299 were all significantly suppressed by transfecting with EFEMP1 and the MMP-7 expression was
dowanregulated by EFEMP1 as well. Expression activity of MMP-7 reporter construct was decreased by cotransfecting with
EFEMP1. Conclusion Collectively, these results suggest that EFEMP1 functions as a suppressor of lung cancer growth and inva-
sion. Epigenetic silencing of EFEMP1 promotes lung cancer invasion and metastasis by activating MMP-7 expression.
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Fig 1 Silence of EFEMP1 in lung cancer by promoter
hypermethylation. A: EFEMP1 expression in four lung
cancer cell lines and EFEMP1-overexpressing H1299;
B: EFEMP1 methylation status in A549 and H1299
A549 was analyzed by MSP. NL and IVD were negative
-+ and positive controls; C: EFEMP1 expression in A549
and H1299 with or without 5-aza-2" -deoxycytidine
treatment was determined by RT-PCR. M: methylation; U:
unmethylation; MSP: methylation-specific PCR.
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Number of invading cells

Fig 2 EFEMP1 expression suppressed lung cancer cell invasion. A: Colony
formation of A549 and H1299 cells transfected with EFEMP1 or the control
pcDNA vector; B: Matrigel invasion assay was used to analyze the invasion of
H1299 and A549 cells with or without EFEMP1 expression. *: P<0.01 Student’ s
t-test.
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Fig 3 EFEMP1 suppressed lung cancer cell invasion by downregulating MMP-7 expression. A: Western blot analysis of MMP-7 expression in A549

and H1299 cells at 12 h and 24 h after transfection with EFEMP1 or the control empty vector. MMP-7 expression was confirmed by real-time PCR; B:

Luciferase activities of MMP-7 reporter construct were determined 24 h after transfection with EFEMP1. MMP-7: matrix metalloproteinase-7.
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Fig 4 Silence of MMP-7 expression decreased the invasiveness in lung cancer cells. A: MMP-7 expression was analyzed by Western blot
36 h after siRNA transfection in A549 and H1299; B: Cell invasion was analyzed by Matrigel assay 36 h after siRNA transfection; C: Colony
formation of A549 and H1299 cells transfected with MMP-7 siRNA or the siRNA control. *: P<0.01 Student’ s t-test.
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