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Abstract

CYCLIN D1 GENE AMPLIFICATION IN ORAL SQUAMOUS CELL CARCINOMA
USING DIFFERENTIAL POLYMERASE CHAIN REACTION

Kee-Soon Kim, Kyung-Wook Kim, Jae-Hoon Lee, Chang-Jin Kim*
Department of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University
Department of Pathology College of Medicine, Soon Chun Hyang University*

Neoplastic growth is characterized by alterations of oncogenes and antioncogenes. The interaction between activated oncogenes and
functional deletion of antioncogene appears to be the driving force directing normal cells to uncontrolled growth resulting in tumor.

In addition to those genes mentioned, other genes controlling the entry of cells into the cell cycle have recently been implicated in
cancer development. The overexpression of the cyclin D1 gene, which has been mapped to 11g13, either by gene rearrangement or
amplification has been noted in various malignant tumors. The product of the cyclin D1 gene forms a complex with cyclin-dependent
protein kinases(CDK4) that governs a key transition in the cell cycle.

The relationships between the overexpression of cyclin D1 assessed by immunihistochemistry and the amplification of the cyclin D1
gene by differential polymerase chain reaction(DPCR) using primers for dopamin D2 receptor gene in 13 cases of squamous cell carci-
nomas of the oral cavity have been studied.

The semiquantitative assay of cyclin D1 amplification has been made by cyclin D1/dopamin D2 receptor(CD/DR) ratio.

The results were as follows;

1. In the normal tissue and the tumor, the CD/DR ratios were 0.82 and 1.36 respectively. This implicates 1.65-fold amplification of
cyclin D1 gene in tumor compared to that in normal tissue.

2. The tumor tissue which showed overexpression of cyclin D1 by immunohistochemistry revealed 2-fold amplification of cyclin D1
compared to the normal tissue.

3. The tumor tissue which showed mild expression of cyclin D1 by immunihistochemistry revealed 1.7-fold amplification of cyclin D
compared to the normal tissue.

4. The cyclin D1 was overexpressed in the tumor tissue at the rate of 38%.

Above results suggest that cyclin D1 has close correlation with the development of carcinoma in the oral cavity. But further studies
were needed to elucidate the carcinogeneic mechanisms by comparative studies among cyclin D1, pRb and p53.
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Differential polymerase chain reaction(DPCR)S ¢]5}e] 152 bp=L
71¢] cyclin D1 2}9} 112 bp=.7]¢] dopamine D: receptor(DR)
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Cyclin D1(CD);

Up stream : 5" ACCAGCTCCTGTGCTGCGAA3

Down stream : 5 CAGGACCTCCTTC6TGCACAC3’

Dopamine D2 receptor (DR);

Up stream : 5" CCACTGAATCTGTCCTGGTATG3'

Down stream : 5" GCGTGGCATAGTAGTTGTAGTGG3'

PCRZZA-& % 254 & template DNA 14, 50 mmol/L KCI, 10
mmol/L Tris-HCl (pH 8.3), 1.5 mmol/L MgCI2, 0.2 mmol/L of each
dNTP, 0.5 #gmol/L each primere] Z=AJ¢ll 0.625 U of Tag poly-
merase(Perkln -Elmer Cetus)Z 2o WA 7 th 8H-S-2 95C o A
10%, 1 % 95C, 50C ¥ 72C°ﬂ/\1 ZkzF 184, o] 374§ 353
vH2519 o) PCRAHES 3% SeaKem agarose gelo] & 7] ==
ethidium bromide=Z 443} 1 polaroid filmo 2 A}l 2o 5}ed
312243 7] (Optimas Corp., Bothell, USA)Z Optimas Ver.6 System
(Media Cybernetics®, Silver Spring, MD, USA)-&- o] §-&to] L&A
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1. Differential Polymerase Chain Reaction
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& AHE-& 717} 1520ps} 112bpel 318 27) 9] w7k AEE A
(Fig. 5).
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Table 1. Results of cyclin D1 Immunohistochemistry and
CD/DR Ratio of the Samples.

Sample Differentiation CD IHC CD/DR Ratio
Normal 0.84
1 Tumor WD ++ 179
Normal 0.75
2 Tumor MWD ++ 1.62
Normal 0.85
3 Tumor MWD + 134
Normal 0.76
4 Tumor MWD ++ 1.25
Normal 081
5 Tumor MWD ++ 143
Normal 0.86
6 Tumor WD + 123
Normal 0.79
! Tumor MWD + 137
Normal 091
8 Tumor MWD + 158
Normal 0.85
9 Tumor MWD ++ 1.86
Normal 0.83
10 Tumor WD + 159
Normal 0.76
1 Tumor MWD - 0.35
Normal 0.89
12 Tumor MWD - 0.75
Normal 0.72
13 Tumor MWD + 147
Abbreviation :

WD : Well Differentiated

MWD : Moderately Well Differentiated

CD IHC : Cyclin D1 Immunochistochemistry

CD/DR Ratio : Cyclin D1/Dopamine D2 receptor Ratio
- : Below 5% positivity of total expressed nuclei

+: 5% ~30% positivity of total expressed nuclei

++: 30%~70% positivity of total expressed nuclei

2. Expression of Cyclin D1 by Immunohistochemistry

R A2 o419 cyclin DIEHE-E ghAll 9] 3
o %l’a“—‘.‘-"% AAFo 7 AEE A THFg. 6, 7).

2] cyclin D1 232 A :“55/“ o] &gt

*Jv‘ﬂ%gl 71 A A 2ol OHZ— 7 A2 AHFg. 8, 9 =

2ol A 2] cyclin D1EHE & (-)%H (++)7/};<] thoksl oAy 1-% B

91 7 (Fig. 10, 11, 12, 13, 14 & 15), 24 82 E3}z0] w2 cyclin
D1e] & of Apol= A& H A ekgtri(Table 1).
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6. Breast infiltrating ductal carcinoma as a positive control (H-E, x 100)
7. Cyclin D1 immunostain of positive control. The infiltrating ductal cells show strong positive reaction in the nuclei (ABC: x 100)
8. Normal stratified squamous epithelium of the oral cavity (H-E, x 100)

9. Normal stratified squamous epithelium of the oral cavity shows negative reaction of the nuclei (ABC; x 100)

Fig. 13. The nuclei of the tumor cells of moderately well differentiated squamous cell carcinoma shows strong positive reaction (ABC, x 100)

Fig. 14. Moderately well differentiated squamous cell carcinoma (H-E, x 100)

Fig. 15. The nuclei of the tumor cells show negative reaction (ABC, x 100)

Abbreviation :
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H-E: Hematoxylin-eosin
ABC: Avidin-biotin peroxidase complex
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