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Investigation the alteration of protein synthesis elongation
factor-1 expressed in human lung cancer cell lines
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Abstract

In order to understand the role of protein
synthesis in differenciated lung cancer cell
lines, we analyzed nine human cell lines that
including sgquamous lung cancer cell lines
(CH27, Cdu-1) and adenocarcinoma lung
cancer cell lines (A427, H23, CI3). Other cell
lines used in this study including breast
adenocarcinoma cell line (MCF7), fibroblast
(MRC5), keratinocyte (HaCat) and skin basal
cell carcinoma (BCC). We used Northern
analysis with Elongation factor-1 subunit
(EF-1a, and g) as the probe to analyze the
differences in the expression of EF-1. We
found that EF-1a, and g were overexpressed
in keratinocyte (HaCat) and breast cancer cell
line (MCF7) but underexpressed in squamous
lung cancer cell (Calu-1). The expression of

EF-1gwas overexpressed in adenocarcinoma
lung cancer cell (CH27). Our data did not
support the reported results  (Tatsuka 1992)
that overexpressed EF-1 subunits were
detected in the transformed cells. We also
confirmed that EF-1 genes were
overexpressed in breast cancer cell MCF7
(Edmonds 1996).
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Overexpression of EF-la mRNA has
been correlated with increased metastatic
potential in  mammary adenocarcinoma
(Edmonds 1996). Our data further confirmed
that breast adenocarcinoma cell line (MCF7)
has overexpressed not only EF-1a but also
EF-1 y mRNA. Therefore, EF-1
overexpression may be correlated with breast
cancer tumorigenesis (Table 1).

Compare HaCat cells with BCC cells, a
keratinocyte versus skin basal cell carcinoma;



the HaCat cells has two-fold higher
EF-laand EF-1 y mMRNA expression.
Interestingly, fibroblast cell (MRC5) has
similar EF-1 expression level as BCC cdlls.
These results suggest that not all cancer cell
line have higher EF-1 expression. Thus, our
data did not support the reported observation
that EF-1 gene determines susceptibility to
transformation (Tatsuka 1992).

In the lung cancer cell lines, when we
used BCC cells as the normalized standard,
adenocarcinoma lung cancer cell (A427) has
similar EF-1 expression as BCC cells, but
squamous lung cancer cell (Calu-1l) has
significantly less EF-1 expression. Since
CH27, another sgquamous lung cancer cell
line has EF-1y overexpression, we could not
conclude that EF-1 genes were repressed in
squmaous lung cancer cells. We have to
further characterize this observation in more
detail.

We aso try to anayze the expression of
EF-1 genes from the cancer cell of lung
tumor by collecting the pleura effusion from
lung cancer patients, the EF-1 genes also
observed. This preliminary data has to be
carefully examined, since it has been reported
that EF-1 genes mRNA levels are higher in
cultured cells than tissue (Sanders 1992). The
expression of EF-1 in cancer cell of pleurd
effusion needs to be compared with the
normal cell of the same individual. We plan
to cary out this study later with more
collection of the sample of pleural effusion.

We have cloned the EF-1 genes into the
bluescript SK plasmid for preparation of the
probe for RNA anaysis (Sheu 1992, 1997).
Cel lines were obtained from different
laboratories. One of the major finding for this
study isto reveal the possibility of EF-1 gene
activity involved in tumorigenesis.

There is a controversial issue of whether
EF-1 could act as a transformation promoter.
According to our data, we could not support
the hypothesis of that EF-1 determines
susceptibility to transformation (Tatsuka
1992). We thought that it should be more
likely to see the up-regulation of EF-1

expression in cancer cell lines and human
lung cancer cell lines may have up-regulation
of individua EF-1 subunit, such as EF-1y .
Surprisingly, most adenocarcinoma of lung
cancer cell lines did not alter EF-1 expression
dramatically. Only Cau-l  showed
significantly reduced EF-1 RNA when
comparing it with other cancer cell lines. The
ability of EF-1 to regulate the cell
proliferation and transformation apparently
differs with tissue specificity.
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Tablel
Expression level of EF-1 genes calibrated with GADPH and normalized with
BCC cdlls.

Cau-l| H23 | MRC5| BCC | A427 | CH27 CI3 | HaCat | MCF7

EF-la | 0.52 0.93 0.91 1.00 1.04 1.08 1.26 2.36 2.61

EF-1y 0.59 0.68 0.82 1.00 1.09 2.15 0.78 0.78 2.67
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