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Background : It has been known that p16, p21, and TGF-8 are related to cellular prolifer-
ation and malignant transformation but the results of the previous studies are controversial.

Objective : This study was performed in order to investigate the possible role of p16, p21, and
TGF-$ in relation to the cellular proliferation and malignant transformation in various skin tu-
mors.

Methods : For immunochistochemical staining we examined sections (4um thick) of forma-
lin-fixed, paraffin-embedded tissue from 11 cases of squamous cell carcinoma (SCC), 13
cases of basal cell carcinoma (BCC), 7 cases of actinic keratosis, 5 cases of keratoacan-
thoma, and 4 cases of normal skin for control. Following conventional deparaffinization, the
three step immunoperoxidase method was performed using the streptavidine-biotin complex and
monoclonal antibodies. All sections were counterstained with hematoxylin. The expression of
p16, p21, and TGF-$ was evaluated and graded in relation to the intensity of cytoplasmic im-
munostaining of positive epidermal cells.

Results : p16, p21, and TGF-§ were detected mainly in the cytoplasm. The p21 positive cells
were localized exclusively in the upper squamous layer and were not visualized in the basal lay-
er. The expression of p21 was higher in SCC than BCC (P value=0.03). The expression of p21
in normal control was higher than skin tumors, but there was no significant difference
among these tumors. There was a significant loss in the expression of p16 and TGF-$ in var-
ious skin tumors compared with normal control, but no difference in the expression of p16 and
TGF-p among these skin tumors.

Conclusion : 1. p21 is possibly related to the differentiation of epidermal cells, because p21
was observed not in basal cells but in squamous and granular cells of the normal epidermis and
the higher expression of p21 was demonstrated in SCC compared to BCC.

2. It may imply that loss of expression of p16 may play a critical role in malignant trans-
formation but not in tumor progression of human malignant skin tumors, because the signif-
icant loss of the expression of p16 was found in SCC and BCC when normal skin and there was
no difference in the expression of p16 among various skin tumors but the expression of p16 of
SCC is higher than that of actinic keratosis (P value=0.04).

3. It may imply that the loss of the expression of TGF-# may play a critical role in malignant
transformation, because the significant loss of expression of TGF-f was found in various skin
tumors when compared to normal skin, but there was no difference in the expression of TGF-
£ among various skin tumors. (Ann Dermatol 13(1) 22~27, 2001).
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CDKN2A gene located on chromosome 9p21. p16
could arrest cell cycle in G1 phase and suppress
cell proliferation due to the catalytic activity of
the CDK4/cyclin D complex’, and functional or
structural loss of p16 could lead the premalignant
and malignant cells to undergo abnormal divi-
sion’.

p21 is encoded by a p53-inducible gene on chro-
mosome 6p21. p21 inhibits the function of G1 cyclin
dependent kinases to phosphorylate the retinoblas-
toma protein and prevents entry of the cells into
the S phase of the cell cycle by DNA damage®. In
melanocytic tumors, p21 levels were found to be
low or undetectable in majority of benign lesions,
with greater p21 expression seen in malignant tu-
mors’.

TGE-B is a protein which appears to play a com-
plex role in the control of cell growth and differen-
tiation™. The growth of epithelial cells such as hu-
man keratinocytes, carcinoma, and melanoma cell
lines is generally inhibited by TGF-p*".

We investigated the expression of pl16, p21 and
TGF-8 in relation to cellular proliferation and ma-
lignant transformation in various skin tumors.

MATERIALS AND METHODS

A total of 40 skin biopsy specimens are studied.
The histologic diagnosis was as follows: 11 cases of
squamous cell carcinoma, 13 cases of basal cell
carcinoma, 7 cases of actinic keratosis, 5 cases of ker-
atoacanthoma, and 4 cases of normal skin for con-
trol. For immunohistochemical stain, sections (4m
thick) were cut from parafin-embedded speci-
mens. After deparaffinized in xylene and rehydrated
through a graded series of ethanol, the sections
were placed in a jar filled with 10mmol/l citrate
buffer, pH6, heated twice in a microwave oven for
5min and kept in citrate buffer for 20min at room
temperature. They were then treated with 1% hy-
drogen peroxide solution containing methanol to in-
hibit endogenous peroxidase. The antibodies of
pl6, p21 (Pharmingen, San-Diego, CA, USA)
and TGF-# (Serotec Ltd, Oxford, UK) were used at
a dilution of 1:100 with overnight incubation at 4
oC and detection was performed by streptavidine-bi-
otin peroxidase system (LSAB kit, Dako, Kyoto,
Japan). 3-amino-9-ethyl carbazole (K696, Dako)
was used as the chromogen. All sections were
counterstained with hematoxylin. The expression of

pl6, p21, and TGF-$ was evaluated and graded in re-
lation to the intensity of cytoplasmic immunos-
taining and the proportion of positive cells. We
classified immunoreactivity into six scales : absent
(0), focal and weak staining (1), focal and moderate
staining (2), diffuse and moderate staining (3), focal
and intense staining (4), diffuse and intense staining
(5). The specimens were assessed by two indepen-
dent observers and there was a good correlation
between them. Mann-Whitney exact test was used
to analyze the expression of pl16, p21,and TGF- 19 in
various skin tumors.

RESULTS

pl6, p21, and TGF-$ were all detected mainly
in the cytoplasm of normal, benign and malignant
neoplastic cells. In the normal skin, the expression of
pl6, p21, and TGF-B were all positive and the p21
positive cells were localized exclusively in the upper
squamous layer and were not visualized in the
basal layer. The expression of p2l is higher in
SCC than BCC (P value=0.03). The expression of
p2l in normal control was higher than skin t-
mors but there was no significant difference
among these tumors.

There was a significant loss in the expression of
pl6 observed in SCC (P value=0.02), actinic ker-
atosis (P value=0.01), BCC (P value=0.01), and
keratoacanthoma (P value=0.05) compared with
normal skin. There was no difference in the ex-
pression of p16 among various skin tumors but the
expression of pl6 of SCC is higher than that of
actinic keratosis (P value=0.04).

There was a significant loss in the expression of
TGEF-B observed in SCC (P value=0.05), actinic
keratosis (P value=0.02), BCC (P value=0.03),
and keratoacanthoma (P value=0.07) compared
with normal skin. There was no difference in the ex-
pression of TGF-f among various skin tumors.

DISCUSSION

The cell cycle and the genetic alteration that
drive tumorigenesis are linked. Examples include
the amplification of cyclin and CDK genes, the
control of CDK inhibitor p21 by p53, and the tumor
suppressor activity of the CDK inhibitor p16. It
has been known that pl16, p21, and TGF-p are re-
lated to cellular proliferation and malignant trans-
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formation but the results of the previous studies
are controversial. Cellular proliferation is promoted
from G1 to S phase by cyclin D/cyclin dependent ki-
nase (CDK) complex. pl6 and p21 belong to the
protein family of CDK inhibitors, which are im-
portant negative regulators of the cell cycle'. pl6
could arrest cell cycle in G1 phase and suppress
cell proliferation due to the catalytic activity of
the CDK4/cyclin D complex’. Functional or struc-
tural loss of p16 could, therefore, lead the prema-
lignant and malignant cells to undergo abnormal
division’. Differential expression of pl6 protein
has been reported in cutaneous melanocytic le-
sions with the loss of expression associated with
the invasive stage of tumor development’. It was
reported that loss of expression of pl6 in malig-

Table 1. Immunoreactivity of pl6

Immunoreactivity
Case O 1 2 3 4 5
Normal 4 1 2 1
AK 7 4 1 1 1
KA 5 1 4
SCC 11 2 7 2
BCC 13 5 7 1
Table 2. Immunoreactivity of p21
Immunoreactivity
Case O 1 2 3 4 5
Normal 3 | 2
AK 7 2 4 1
KA 5 4 1
SCC 11 3 5 3
BCC 13 2 7 2 1
Table 3. Immunoreactivity of TGF-$
Immunoreactivity
Case O 1 2 3 4 5
Normal 3 1 1 1
AK 7 2 4 1
KA 5 1 3 1
SCC 11 6 3 1 1
BCC 13 7 2 2
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nant skin tumors was frequent whereas expression of
p21 was lower in benign lesions’*. And it has been
suggested that loss of expression of pl6 may play a
critical role in tumor progression of human malig-
nant skin tumors but not in malignant transforma-
tion®. In this study significant loss of expression of
pl6 was found in SCC and BCC compared with
normal skin and the expression of pl6 of keratoa-
canthoma and actinic keratosis was lower than
normal skin. And there was no difference in the
expression of pl6 among skin tumors but the ex-
pression of p16 of SCC is higher than that of actinic
keratosis. It may imply that loss of expression of
pl6 may play a critical role in malignant transfor-
mation but not in tumor progression of human
malignant skin tumors.

p21, also known as WAF1, CIP1, SDI1, MDAS®, or
CAP20, is encoded by a gene on chromosome 6p
and can be directly regulated by p53"'. p21 binds to
multiple cyclin/CDK complexes and proliferating
cell nuclear antigen to control progression
through different phases of the cell cycle’. There is
a possibility of p21 being concerned with the pro-
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Figure 1. Comparison of immunoreactivity of pl6,
p21, TGF-Pamong various skin tumors. The expression
of p21 is higher in SCC than BCC (P value=0.03).
The expression of p21 in normal control was higher
than skin tumors but there was no significant differ-
ence among them. There was a significant loss in the
expression of pl6 observed in SCC (P value=0.02), ac-
tinic keratosis (P value=0.01), BCC (P value=0.01),
and keratoacanthoma (P value=0.05) compared with
normal skin. There was a significant loss in the expres-
sion of TGF-Bobserved in SCC (P value=0.05), actinic
keratosis (P value=0.02), BCC (P value=0.03), and
keratoacanthoma (P value=0.07) compared with nor-
mal skin. There was no difference in the expression of
pl6 and TGF-famong various skin tumors.
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Fig 2. p21 expression in keratoacanthoma. Diffuse and
moderate cytoplasmic positivity (scale 3) is seen in al-
most tumor cells.
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Fig 4. TGF-fexpression in basal cell carcinoma. Dif-
fuse and moderate cytoplasmic positivity (scale 5) is
seen in almost of tumor cells.

liferation and differentiation of cancer cells. Ac-
cording to many recent immunohistologic studies,
p21 was found in cancer cells but within those tissues
expression was often sharply restricted to cells at
specific stages of differentiation : terminally differ-
entiated cells generally showed stronger reactivity
with antibody to p21"". In melanocytic tumors,
p21 levels were found to be low or undetectable in
the majority of benign lesions with greater p21 ex-
pression seen in malignant tumors®. In the present
experiment, p21 was not observed in basal cells
but was found in squamous and granular cells in
the normal epidermis. This suggests that p21 is
possibly related to the differentiation of epidermal
cell. And comparing the findings of immunoreaction
between BCC and SCC groups, the higher expres-
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Fig 3. p16 expression in squamous cell carcinoma. Dif-
fuse and moderate cytoplasmic positivity (scale 3) is
seen in almost tumor cells.

sion was demonstrated in the latter probably due to
the high percentage of the well differentiated
component. There was no difference in the ex-
pression of p21 among SCC, actinic keratosis, and
keratoacanthoma, and this may indicate that p21 ex-
pression is not related to cell proliferation and ma-
lignant transformation.

TGEF-B is a protein which appears to play a com-
plex role in the control of cell growth and differen-
tiation™®. The growth of epithelial cells such as hu-
man keratinocytes, carcinoma, and melanoma cell
lines is generally inhibited by TGF-8*" and the
suppression of TGF-B activity seems to be a likely
mechanism of epithelial carcinogenesis'". Para-
doxically expression of TGF-# appears to increase in
several types of tumors and premalignant le-
sions'*"". In this study, significant loss of expression of
TGF-$ was found in all the skin tumors compared
with normal skin but there was no difference in
the expression of TGF-# among skin tumors. It
may also imply that loss of expression of TGF-f
may play a critical role in malignant transforma-
tion.

Taken together, the results of this study that p21 is
possibly related to the differentiation of epidermal
cells and loss of TGF-f may play a critical role in
malignant transformation are in agreement with
previous description”"'*'"". The result of this study
that loss of p16 may play a critical role in malignant
transformation, not in tumor progression of malig-
nant skin tumors is contrary to other previous
studies™. It is unclear why the result of p16 is oppo-
site to other studies. The sample size of this study was
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small and the expression of these proteins needs to
be studied in the same tumor to demonstrate the re-
lationship of these proteins and tumor progression
and differentiation of malignant skin tumors. We
think that the role of p16, p21 and TGF-§ of the

skin tumors remains to be further elucidated.
CONCLUSION

1. p21 is possibly related to the differentiation of
epidermal cell because p21 was not observed in
basal cells but was found in squamous and granular
cells in the normal epidermis. The higher expression
of p21 was demonstrated in SCC compared to
BCC probably due to the high percentage of the well
differentiated component. There was no differ-
ence in the expression of p21 among SCC, actinic
keratosis, keratoacanthoma and this may indicate
that p21 expression is not related to cell proliferation
and malignant transformation.

2. Significant loss of expression of p16 was found in
SCC and BCC compared with normal skin. And
there was no difference in the expression of pl6
among various skin tumors but the expression of
pl6 of SCC is higher than that of actinic keratosis (P
value=0.04). It may imply that the loss of expression
of pl6 may play a critical role in malignant trans-
formation but not in tumor progression of human
malignant skin tumors.

3. Significant loss of expression of TGF-f was
found in various skin tumors compared with normal
skin but there was no difference in the expression of
TGF-p among various skin tumors. It may imply
that the loss of expression of TGF-# may play a
critical role in malignant transformation.
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