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[ Abstract ] Background and objective The incidence of lung cancer is gradually increased, and the cystic fi-
brosis transmembrane conductance regulator (CFTR) has recently demonstrated to have an implication in the deonco-
genesis and malignant transformation of many types of cancers. The aim of this study is to investigate impacts of CFTR
on the malignant features of lung adenocarcinoma A549 cells. Methods The capacity of cell proliferation, migration,
invasion and clonogenicity of non-small cell lung cancer A549 cells were detected by CCKS cell proliferation assay,
cell scratch assay, Transwell cell invasion assay and clone formation assay, respectively. Meanwhile, the effect of CFTR
gene on the expression of cancer stem cell related transcriptional factors was also detected by immunoblotting (West-
ern blot) assay. Results An overexpression of CFTR gene in AS49 cells significantly inhibited the malignant capacity
of A549 cells, including potencies of cell proliferation, migration, invasion and colony formation; while knockdown of
CFTR gene expression by RNA interference in A549 cells resulted in an opposite effect seen in above cells overexpress-
ing CFTR gene. Mechanistically, immunoblotting assay further revealed that the ectopic expression of CFTR gene led
an inhibitory expression of stem cell-related transcriptional factors SOX2 and OCT3/4, and cancer stem cell surface

marker CD133 in AS549 cells, while a knockdown of CFTR expression yielded a moderately increased expression of
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these gene. However, an alteration of CFTR gene expression had neither effect on the expression of putative lung can-

cer stem cell marker aldehyde dehydrogenasel (ALDH1), nor the frequency of ALDH1A-positive cells in A549 cells,

as ascertained by the immunoblotting assay and cytometry analysis, respectively. Conclusion The CFTR exhibited an

inhibitory role in the malignancy of lung adenocarcinoma AS549 cells, suggesting that it may be a novel potential target

for lung cancer treatment. However, its functions in other lung adenocarcinoma cell lines and its underlying molecular

mechanisms require further investigation.
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Antigen Host Vendor Catalog No MW (kDa)
ALDH1A Rabbit Boster BA3672 55
CD133 Rabbit Abcam Ab19898 110
CFTR Mouse Millipore M3A705583 170
0CT3/4 Rat RD Systems MAB1759 46
SOX2 Rabbit Proteintech 11064-1-AP 34
Beta-actin Rabbit Proteintech 20536 42
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Fig 1 The effect of CFTR on the proliferation of A549 cells determined
by a CCK8 assay. The results showed that the overexpression of CFTR
significantly inhibited the proliferative ability of A549 cells, while
knockdown CFTR by shRNA enhanced the proliferative capacity of
A549 cells. Compared between groups, *P<0.05.
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Fig 2 Effects of CFTR on the capacity of migration and invasion in A549 cells. Cell scratch (A) assay and transwell assay (B) were used for determining
the capacity of CFTR on cell migration (A) and invasion (B). The results demonstrated that an overexpression of CFTR significantly inhibited the
capacity of migration (A) and invasion (B) in A549 cells, while knockdown CFTR by shRNA enhanced the ability of migration (A) and invasion (B) in

A549 cells. Compared between groups, *P<0.05; **P<0.01.
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Fig 3 Effects of CFTR on clone formation in A549 cells. Cell clonogenicity assay demonstrated that an overexpression of CFTR significantly inhibited
the clone formation in A549 cells, while knockdown CFTR by shRNA increased clone formation in A549 cells. Compared between groups, **P<0.01.
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Fig 4 The expression of stem cell related transcriptional
1.00 0.91 1.17 factor genes and CSC markers detected by an
immunoblotting assay. The immunoblotting results
S0X2 34kDa showed that an overexpression of CFTR led a moderately
decreased expression of SOX2, Oct4 and CD133 in A549
cells, while knockdown of CFTR by shRNA resulted in a
B-actin 42 kDa . . .
slightly increased expression of above genes. However,
the CFTR had no effect on the expression of ALDH1. The
number on the top of each blot represented as a relative
Ad/BgLIl + ;_ ) fold of change of the protein of interest over the cell
Ad/CFTR - B . . . . .
Ad/CFTR ) R + infected with Ad/BgLIl as determined by a densitometeric
Treatments assay.
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Fig 5 Percentage of ALDH1-positive cells in A549 cells determined by a cytometric assay. The cytometric analysis of Ad/BgLlIl (A), Ad/CFTR (B) and
Ad/CFTRi (C)-infected A549 cells exhibited no significant difference in the ALDH1-positive cell fraction (D), suggesting the CFTR had no effect on the

ALDHT1 expression in A549 cells in this study.
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