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B -Catenin Regulates the Expression of cAMP Response
Element-Binding Protein 1 in Squamous Cell Carcinoma

Cells
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Dear Editor:

The skin is continuously exposed to environmental insults
such as microbial organisms, chemicals, and ultraviolet
(UV) light. The accumulated external stimuli, especially
UV radiation, induce various skin cancers including squ-
amous cell carcinoma (SCC)'. A variety of cellular events,
such as mutation of tumor suppressor p53, are implicated
in the development of SCC. In addition, various intra-
cellular molecules are involved in the regulation of SCC.
Examples include ST100A8 protein that regulates cuta-
neous SCC differentiation’. Other important contributor
for SCC development and maintenance is S-catenin. Evi-
dence shows that epidermis-specific knockout of S-catenin
gene leads to the loss of cancer stem cells (or cancer ini-
tiating cells) and completes tumor regression’. It has been
well established that [-catenin plays a central role in
Whnt-initiated cellular signaling cascade. Once Wnt li-
gands bind to their cognate membrane receptors, cytoplas-
mic A-catenin accumulates and translocates to the nucleus,
then triggering downstream gene expression. The expression
of many B-catenin-regulated genes eventually affect the
cellular status, which is linked to cancer development and
maintenance. For example, /A-catenin-regulated aldehyde
dehyrognase 1A1 (ALDH1A1) is involved in gaining the
stem cell characteristics of ovarian cancer®. Although the
Wnt/ B-catenin signaling is well recognized in various can-
cer cells, the downstream effectors of S-catenin in SCC are
not completely identified. In this study, we attempted to

identify the putative S-catenin-regulated genes in SCC.
We first investigated the putative role of A-catenin in the
growth and maintenance of SCC cells, using the estab-
lished human squamous cell line SCC13. The SCC13 cells
were cultured from SCC of the facial epidermis of 56-year-old
female who received a series of radiation treatments for
several years before its surgical removal’. To this end, we
made a recombinant adenovirus expressing wild type
B-catenin. After transduction of recombinant adenovirus
into SCC13 cells, the protein level for B8-catenin was highly
increased compared to the control group in which ad-
enovirus expressing LacZ was transduced (Fig. TA). We
then determined the effect of S-catenin on the growth of
SCC13 cells. Overexpression of A-catenin led to the in-
crease of cell growth compared to the control (Fig. 1B).
The clonogenic assay is used for determining the cancer
stem cell characteristics®. In parallel with the data on cell
growth, overexpression of B-catenin markedly increased
SCC13 cell colony number (Fig. 1C). These data addition-
ally provide the evidence that A-catenin supports the
growth and maintenance of SCC cells.

In an attempt to identify the genes regulated by A-catenin
in SCC13 cells, we found that cAMP response element
binding protein 1 (CREB) was induced by overexpression
of B-catenin at the protein level (Fig. 2A). To investigate
the potential role of CREB, we made the recombinant ad-
enovirus expressing CREB. After adenoviral transduction
into SCC13 cells, the expression of CREB was markedly
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Fig. 1. Effects of 8-catenin on the growth and maintenance of squamous cell carcinoma (SCC) cells. (A) SCC13 cells were transduced
with 10 multiplicity of infections of adenovirus expressing S -catenin for overnight, then fresh growth medium was added. Cells were
further incubated for 2 days, then cellular extracts were prepared and analyzed by Western blot. Adenovirus (Ad) expressing LacZ
was used as a negative control. (B) SCC13 cells were transduced with a recombinant adenovirus for overnight. After replenish with
fresh medium, cells were further incubated in the presence of [*H]thymidine for 2 days. Radioactivity was measured using liquid
scintillation counter. The data are represented as percent control. The mean values+standard deviation are averages of triplicate
measurements. *p<0.01. (C) SCC13 cells were transduced with a recombinant adenovirus for overnight. Cells were then detached
from culture dish and about 2,000 cells were seeded on 100-mm dish and cultured for 2 weeks.

increased compared to the control adenovirus-transduced
cells. Overexpression of CREB, however, did not affect the
protein level for A-catenin (Fig. 2B). These result suggest
that CREB is a downstream molecule of B-catenin, and
that there is no reciprocal regulation between A-catenin
and CREB.

To evaluate whether increased CREB affects the behavior
of SCC13 cells, we performed the clonogenic assay. Over-
expression of CREB resulted in marked increase of clono-
genicity of SCC13 cells, more than 2-fold increase of col-
ony formation (Fig. 2C). This data supports the role of
CREB as a B-catenin downstream regulator for the growth
and maintenance of SCC cells.

Multiple genomic alterations, such as mutations in tumor
suppressor genes or proto-oncogenes, give rise to cancer
development. In addition, many of intracellular signaling
cascades are strongly implicated in cancer development
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and progression. Examples include sonic hedgehog and
Whnt/ B-catenin signaling pathways’. In this study, we in-
vestigated the putative role of A-catenin and its down-
stream modulator in the growth and maintenance of SCC
cells. We found that A-catenin increased the proliferative
potential of SCC13 cells, and that CREB was a down-
stream modulator of S-catenin and had also the potential
for enhancing the growth and maintenance of SCC13
cells.

In solid tumors, it has been demonstrated that rare pop-
ulation of tumor cells in the mass can form colonies in an
in vitro clonogenic assay®. These specially committed cell
populations are now called the cancer stem cells and/or
cancer initiating cells. Because the stem cells showed the
characteristics of unlimited self-renewal, several experi-
mental methods have been developed to study the cancer
stem cells based on this characteristics. One easy method
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Fig. 2. cAMP response element binding protein 1 (CREB) as a downstream gene of B-catenin. (A) SCC13 cells were transduced
with 10 multiplicity of infections (MOls) of adenovirus expressing /B -catenin for overnight, then fresh growth medium was added.
Cells were further incubated for 2 days, then cellular extracts were prepared and analyzed by Western blot. CREB expression was
increased in /A -catenin overexpressing SCC13 cells. (B) Cells were transduced with a recombinant adenovirus expressing CREB.
Overexpression of CREB did not affect the #-catenin expression. (C) SCC13 cells were transduced with a recombinant adenovirus,
then cells were detached from culture dish and about 2,000 cells were seeded on 100-mm dish and cultured for 2 weeks. The mean
values + standard deviation are averages of three independent experiments. *p<0.01.

is the colony forming assay, because that stem cells are
prone to grow more rapidly and make self-renewed cell
populations in a colony form in culture condition’. In our
study, [S-catenin and its downstream CREB significantly
increased the colony forming ability of SCC13 cells, sug-
gesting that these molecules are important contributors for
maintain the SCC via the regulating the cancer stem po-
pulations.

CREB is a well-known downstream effector molecule of
cAMP signaling pathway. When external and/or internal
stimuli increase the cytoplasmic cAMP, the intracellular
protein kinase A (PKA) is activated. The activated PKA
then phosphorylates the CREB, which enables the binding
of CREB to its cognate DNA sequence in certain promoter
of target genes'®. Thus, the fact that overexpression of S-ca-
tenin led to the increase of CREB in SCC13 cells suggests

that activation of B-catenin signaling can also affect intra-
cellular signaling system such as PKA. Further study is
needed to elucidate the precise crosstalk between B-catenin
signaling and PKA signaling pathways in SCC develop-
ment and maintenance.

In summary, we have demonstrated that S-catenin has a
potential for promoting the growth and maintenance of
SCC cells. Furthermore, we provide evidence that CREB is
a downstream of B-catenin which is importantly involved
in maintenance of SCC cells. Since S-catenin and down-
stream modulator CREB are heavily involved in the regu-
lation of SCC cells, the data presented here suggest that
these intracellular signaling may be the target for cure of
SSC.
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The Conical-Shaped, Staged Laser Ablation Technique
in the Removal of a Medium Sized Intradermal Nevus
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Dear Editor:

The removal of an intradermal nevus is a common proce-
dure in the dermatology clinic. However, if the nevus is
large (>3 mm), it is very difficult to remove without re-
currence or scarring. If a nevus is removed too super-

ficially, it will recur or appear blue, similar to a blue
nevus. On the other hand, if a nevus is removed too deep-
ly, the extensive ablation will result in scarring or pro-
longed erythema. To obtain complete removal of a mole
with better cosmetic results, we introduced the con-
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