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Alteration of G1/5 Cell Cycle Regulatory Proteins in
Carcinogenesis of Cutaneous Squamous Cell Carcinomas

Soyoung Im, Changyoung Yoo, Ji Han Jung, Hyun Joo Choi, Jinyoung Yoo,
Seok Jin Kang and Kyo Young Lee

Department of Hospital Pathology, College of Medicine, The Catholic University of Korea, Seoul,

Background : Aberration of the cell cycle regulatory proteins has been reported to contribute
to the development and progression of human malignancy. We studied the expression of
G1/S cell cycle regulatory proteins to investigate the carcinogenesis in cutaneous squamous
cell lesions. Methods : We evaluated the expressions of p16, pRb, cyclin D1 and Ki-67 pro-
tein by immunonohistochemistry in cases of normal skin (n=15), seborrheic keratosis (SK;
n=26), actinic keratosis (AK; n=30), Bowen’s disease (BD; n=37), keratoacanthoma (KA; n=
23), and squamous cell carcinoma (SCC; n=22). Results : The Ki-67 expression gradually
increased from SK, through AK, to BD. The expression of p16 was more increased in BD than
that in AK. The decreased expressions of p16 and Rb, and the increased expression of
cyclin D1 were observed to a greater degree in SCC than those in BD. The expressions of
cyclin D1 and Ki-67 were higher in SCC than those in KA. Conclusions : The altered
expressions of p16, Rb, and cyclin D1 were considered to be related to the carcinogenesis in
the cutaneous squamous cell lesions. Therefore, immunohistochemical studies of the cell
cycle regulatory proteins and a combined analysis may be helpful as an adjunct to the histo-
morphology in the diagnosis of cutaneous squamous cell lesions.
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Table 1. Clinical characteristics of cutaneous squamous cell le-
sions

SK AK BD SCC KA
No. of cases 26 30 37 22 23
Mean age, yr 58 75 69 71 63
Sex
Men 17 2 15 13 12
Women 9 28 22 9 11
Site
Head & neck 13 30 12 19 20
Trunk 9 9 2 1
Extremity 4 12 1 2
Vulva 2

SK, seborrheic keratosis; AK, actinic keratosis; BD, Bowen’s disease;
SCC, squamous cell carcinoma; KA, keratoacanthoma.

Fig. 1. Immunohistochemistry for p16. (A) Expression of p16 pro-
tein is absent in normal skin. (B) Low expression of p16 protein is
present in lower third to lower half of epidermis of actinic kerato-
sis. (C) High expression of p16 protein is present in full-thickness
epidermis of Bowen'’s disease. (D) Expression of p16 protein in
sguamous cell carcinoma is absent.
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Table 2. Expression score of p16, Rb and cyclin D1 proteins in
cutaneous squamous cell lesions

No. of expression (%)

Score gk AK BD  SCC KA
(n=26) (n=30) (n=37) (n=22) (n=23)

p16 0 14(53.8) 16(53.3) 4(10.8) 14(50.0) 11(47.8%)
1 4(154) 4(133) 2(54) 4(143) 2(8.7%)
2 3(115) 1(33) 2(4) 3(107) 1(4.3)
3 2(77) 2167 2(4) 3(10.7) 3(13.0)
4 3(115) 7(233) 27(730) 4(143) 6(26.1)

Rb 0 3(115) 1(33) 4(108) 8(364) 11(47.8)
1 1(39) 7(233) 3(81) 5(227) 7(304)
2 2(77)  4(133) 6(162) 1(45) 4(17.4)
3 2(77) 8(267) 5(135) 3(136) 1(4.3)
4 18(69.2) 10(33.3) 19(514) 5(22.7) 0(0)

CyclinD1 0 10(385) 3(10.0) 15(405) 5(22.7) 8(34.8)
1 9(346) 16(533) 8(216) 1(45) 5(21.7)
2 2(77) 6(200) 9(243) 1(45) 5(21.7)
3 3(115) 5(167) 3(81) 2(91) 4(17.4)
4 2(77)  0(0) 2(54) 13(59.1) 1(4.3)

SK, seborrheic keratosis; AK, actinic keratosis; BD, Bowen'’s disease;
SCC, squamous cell carcinoma; KA, keratoacanthoma.

Table 3. Expression of p16, Rb and cyclin D1 proteins between
AK and BD

No. of expression (%)

Expression AK BD
(n=30) (n=g7) ~ Pvale
p16 Low 20 (66.7) 6(16.2) <0.000°
High 10(33.3) 1(83.8)
Rb Low 8(26.7) 7(18.9) 0.449
High 22 (73.3) 30(81.1)
Cyclin D1 Low 19 (63.3) 23 (62.2) 0.921
High 11(36.7) 14 (37.8)

“Statistically significant.
AK, actinic keratosis; BD, Bowen'’s disease; low expression, score 0,1;
high expression, score 2, 3, 4.
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Table 4. Expression of p16, Rb and cyclin D1 proteins between
BD and SCC

No. of expression (%)

Expression BD SCC

(n=37) (n=22) p-value

p16 Low 6(16.2) 13(59.1) 0.001#
High 1(83.8) 9(40.9)

Rb Low 7(18.9) 13 (59.1) 0.002
High 30(81.1) 9(40.9)

Cyclin D1 Low 23(62.2) 6(27.3) 0010°
High 14(37.8) 16 (72.7)

Statistically significant.
BD, Bowen'’s disease; SCC, squamous cell carcinoma; low expression,
score 0,1; high expression, score 2, 3, 4.
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Fig. 2. Immunohistochemistry for Rb. (A) Expression of pRb pro-
tein is present in whole layers of epidermis of normal skin. (B) High
expression of pRb protein is present in actinic keratosis. (C) High
expression of pRb protein is present in Bowen'’s disease. (D) Ex-
pression of pRb protein in squamous cell carcinoma is absent.

Fig. 3. Immunohistochemistry for cyclin D1. (A) There is no expres-
sion of cycln D1 in normal skin. (B) Low expression of cyclin D1
protein is present in actinic keratosis. (C) Low expression of cyclin
D1 protein is present in Bowen’s disease. (D) High expression of
cyclin D1 protein is present in squamous cell carcinoma.
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Fig. 4. Immunohistochemistry for Ki-67. (A) Expression of Ki-67 pro-
tein is present in basal layers of epidermis of normal skin. (B) High
expression of Ki-67 protein is present in lower third to lower half of
epidermis of actinic keratosis. (C) High expression of Ki-67 protein
is present in full-thickness epidermis of Bowen'’s disease. (D) Low
expression of Ki-67 protein is present in basal layer of epidermis of
keratoacanthoma.

Table 5. Expression of p16, Rb and cyclin D1 proteins between
KA and SCC

No. of expression (%)

Expression KA SCC
(n=23) (n=22) p-value
p16 Low 13(56.5) 13 (59.1) 0.862
High 1o (43.5) 9 (40.9)
Rb Low 18(78.3) 13(59.1) 0.165
High 5(21.7) 9(40.9)
Cyclin D1 Low 13(56.5) 6(27.3) 0.047°
High 10 (43.5) 16(72.7)

Statistically significant.
KA, keratoacanthoma; SCC, squamous cell carcinoma; low expression,
score 0,1; high expression, score 2, 3, 4.

DI ¥ APHERFR} 2Ro) 1] 2
o7 935 tHp=0047)(Table 5). & Ki-67 22 A=
10.8+15.2% 2 AP ZAEH T} 2th(p<0.000) (Fig. 5).
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Fig. 5. Expression of Ki-67 Pl in cutaneous squamous cell lesions.
The box plot shows median (thick solid line in the box), 95% con-
fidence interval for mean (box), maximum (upper diamond) and
minimum (lower diamond).
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