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Table 1. Regions of chromosomes duplicated of deleted in cell lines

Chromosome Region Deleted Frequency(%) Region Duplicated  Frequency(%)
3 3gter-->p23 10(62.5) 3cen -->qter 8(50)
4 4q11-->q21 10(62.5)
4q21-->qter 10(62.5) Tcen-->plb 14(87.5)
8pter-->p23 12(75)
8p23-->p2l 10(62.5) 8cen-->qter 8(50)
10 10pter-->pl1.2 12(75)
13 p arm 13(81)
14 p arm 11(69)
15 p arm 11(69)
18 18pter-->q21 12(75)
18q21-->qter 14(87.5)
19 19pter-->cen 8(50)
21 p arm 114(69)
22 p arm 12(75)
Table 2. Breakpoint hot sopts and genes assigned to those bands
Chrlc))mosome Gene Gene function Reference
andd
1pl13 CSF1 Hematopoietic colony stimulation factor 39
NGFB Nerve growth factor 21, 22
NRAS Oncogene, ? cell signal pathway 21, 22
3p21-p22 HE.10 Cell proliferation and differentiation 7
4921 FGF5 Fibroblast growth factor family oncogene 22
5q11.2 DHFR Dihydrofolate reductase 22
7q22 P450 CYP3 Metabolizes wide range of drugs and 43
steroid hormones
MDR1 Multiple drug resistance gene 28
MDR2 Multiple drug resistance gene 28
11q13 INT2 Fibroblast growth factor farmily oncogene 21
HST1 Fibroblast growth factor family oncogene 21
BCL2 Prevents programmed cell death 21
PRADI Cyclin 40
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Table 3. Other molecular changes in HNSCC
Up-regulator in HNSCC References
Transforming growth factor o (TGF a) 13
Epidermal growth factor receptor (EGFR) 13
p53 protein overexpression 33, 10
Ras mutation and expression 47
Inactivation of Rb protein 48
Increased expression cytokeratin CK 8 CK19 46
Telomerase activity 40
Microsatellite instability 9
Cyclin D1 amplification 1, 37
Down-regulator in HNSCC References
Retinoid 3B
pl6, pl6 beta A

- 214 —



& FEAEE 2 571 obF HA T glojx o

=

T [s]

S FF MEDSIL FHEAl FaWt &
7

o7 Aol FPALE FHY F A=

References

. Akervall JA, Michalides RJAM, Mineta H,

et al: Amplification of cyclin D1 in squa-
mous cell carcinoma of the head and neck
and the prognostic value of chromosomal
abnormalities and cyclin D1 overexpre—
ssion. Cancer. 79 380-389, 1977.

. Berenson JR, Yang J, Mickel RA: Fre-

quent amplification of the bcl-1 locus in
head and neck squamous cell carcinomas.
Oncogene. 4:1111-1116, 1989

. Bedi GC, Westra WH, Gabrielson E, et al:

Multiple head and neck tumors: evidence
for a common clonal origin. Cancer Res.
56:2484-2487, 1996

. Blot Wj, McLaughlin JK, Winn DM, et al:

Smoking and drinking in relation to oral
and pharyngeal cancer. Cancer Res. 48
3282-3287, 1988

. Cowan JM: Cytogenetics in head and neck

aancer. Otolaryngol clinics of North America
25 1 1073-1087, 1992

Cowan JM, Beckett MA, Ahmed-Swan S,
et al: Cytogeneticevidence of the multistep
origin of head and neck squamous cell
carcinomas. J Natl Cancer Inst. 84 : 793~
797, 1992

. Donti E, Lanfrancone L, Huebner K, et al:

Localization of the human HF. Ten finger
gene on a chromosome region (3p21-22.
frequently deleted in human cancers. Hum
Genet. 84 : 391-395, 1990

. Eisbruch A, Blick M, Lee JS, et al

Analysis of the epidermal growth factor
receptor gene in fresh human head and

10.

11

12.

13.

14.

15.

16.

- 215 —

neck tumors. Cancer Res. 47 @ 3603-3605,
1987

. El Naggar AK, Hurr K, Huff V, et al

Microsatellite instability in preinvasive
and invasive head and neck squamous
carcinoma. Am J Pathol 148 : 2067-2072,
1996

Fogel S, Ahomadegbe JC, Barrois M, et al:
High incidence of p53 mutations in pri-
mary and metastatic head and neck tu-
mors. Frequent protein overexpression in
normal epithelium. Bull Cancer Paris. 83:
227-233, 1996

Franceschi S, Talamini R, Barra S, et al:
Smoking and drinking in relation to can-
cers of the oral cavity, pharynx, larynx,
and esophagus in Northern Italy. Cancer
Res. 50 : 6502-6507, 1990

Gamou S, Kobayashi M, Furusho T, et al:
Unique chromosomal location of amplified
EGF receptor genes in EGF receptor-
hyperproducing tumor cell line NA. Som
Cell Molec Genet. 15 @ 179-184, 1989
Grandis JR, Melhem MF, Barnes EL, Tweardy
DJ: Quantitative immunohistochemical an-
alysis of transforming growth factoralpha
and epidermal growth factor receptor in
patients with squamous cell carcinoma of
the head and neck. Cancer. 78 1284-1292,
1996

Hauser-Urfer IH, Stauffer J: Comparative
chromosome analysis of nine squamous
cell carcinoma lines from tumors of the
head and neck. Cytogenet Cell Genet. 39:
35-39, 1985

Heim S, Mitelman ¥ Nonrandom chrom-
osome abnormalities in cancer: An over-
view. In Cancer Cytogenets. New York,
Alan R. Liss. 1987, p23

Heim S. Mitelman F. Chronic myelid leu-
kemia In Cancer Cytogenet. New York,



17.

18.

19.

20.

2].

22

23.

24.

26.

Alan R. Liss, 1957, p 41

Heim S, Mitelman F: Malignant lympho-
mas. In Cancer Cytogenetics. New York,
Alan R. Liss, 1987, p 201

Heim S, Mitelman F: Nineteen of 26 cel-
lular oncogenes precisely localized in the
human genome map to one of the 83 bands
involved in primary cancer-specific rear-
rangements. Hum Genet. 75 70-72, 1987
Henderson AS, Warburton D, Atwood KC:
location of ribosomal DNA in the human
chromosome complement. Proc Natl Acad
Sci USA. 69 : 3394-3398, 1972

Heo DS, Synderman C, Gollin SM, et al:
Biology, cytogenetics, and sensitivity to
immunological effector cells of new head
and neck squamous cell carcinoma lines.
Cancer Res. 49 :5167-5175, 1989

Human Gene Mapping 10 (1989). Cvtogenet
Cell Genet. 51:166-201, 1989

Human Gene Mapping 105 (1990). Cyto-
genet Cell Genet. 55 : 128-135, 1990
Ishitoya J, Torivama M, Oguchi N, et al-
Gene amplification and overexpression of
EGF receptor in squamous cell of the
head and neck. Br J Cancer. 59 : 559-562,
1989

Jin Y-S, Mandahl N, Heim S, et al: Uni-
que karyotypic abnormalities in a squa-
mous cell carcinoma of the larynx. Cancer
Genet Cytogenet. 30 ; 177-179, 1988

. Jin Y-S, Heim S, Mandahl N, et al: Mul-

tipke apparently unrelated clonal chromo-
some abnormalities in a squamous cell
carcinoma of the tongue. Cancer Genet
Cytogenet 32 : 93~100, 1988

Jin Y, Higashi K, Mandahl N, et al
Frequent rearrangement of chromosomal
bands 1p22 and 11gl3 in squamous cell
carcinomas of the head and neck. Genes
Chromosomes Cancer. 2 : 198-204, 1990

27.

28.

29.

30.

31.

32.

Kamata N, Chida K, Rikimaru K, et al:
Growth-onhibitory effects of epidermal
growth factor and overexpression of its
receptors on human squamous cell car-
cinomas in culture. Cancer Res. 46 : 1648~
1653, 1986

Kere J, Ruutu T, Davies KA, et al: Chro-
mosome 7 long arm deletion in myeloid
disorders: A narrow breakpoint region in
7q22 defined by molecular mapping. Blood,
73 1 230-234, 1989

Kiechle-Schwarz M, Berger CS, Surti U,
et ali Rearrangement of band 10g22 in
leiomyoma and leiomyosarcoma of the
uterus. Cancer Genet Cytogenet. 47: 95-
100, 1990

Knudson AGJr: Mutation and cancer: sta-
tistical study of retino-blastoma. Proc Natl!
Acad Sci USA. 68 : 820-823, 1971
Lammie GA, Fantl V, Smith R, et al
D11S287, a putative oncogene on chromo-
some 11ql13, is amplified and expressed in
squamous cell and mammary carcinomas
and linked to BCL-1 Oncogene. 6 : 439~
444, 1991

Latif F, Fivash M, Glenn G, et al: Chrom-
osome 3p deletions in head and neck
carcinomas. Statistical ascertainment of al-
lelic loss. Cancer Res. 52 : 1451-1456, 1992

33. Lavieille JP, Lubin R, Soussi T, et al

34.

35.

- 216 —

Analysis of pb3 antibody response in
patients with squamous cell carcinoma of
the head and neck. Anticancer Res Anti-
cancer Res. 16 ' 2385-2388, 1996

Liggett WH Jr, Sewell DA, Rocco ], et al:
pl6 and pl6 beta are potent growth
suppressors of head and neck squamous
carcinoma cells in vitro. Cancer Res. 56 :
4119-4123, 1996

Lotan R: Retinoids and their receptors in
modulation of differentiation, development,



36.

37.

38.

39.

40.

41.

and prevention of head and neck cancers.
Anticancer Res. 16 : 2415-2419, 1996
Merritt WD, Weissler MC, Turk BF, et al:
Oncogene amplification in squamous cell
aarcinoma of the head and neck. Arch
Otolaryngol Head Neck Surg. 116 : 1394-
1398, 1990

Mineta H, Borg A, Dictor M, et al: Cor-
relation between p53 mutation and cyclin
D1 amplification in had and neck squa-
mous cell carcinoma. Oral Oncol. 33 : 42~
46, 1997

Miyoshi I, Hiraki S, Kimura I, et a: 2/8
translocation in a Japanese Burkitt’s lym~
phoma. Experientia. 35 : 742-743, 1979
Motokura T, Bloom T, Kim HG, et al: A
novel cychin encoded by a bcll-linked
candidate oncogene. Nature. 350 : 512-515,
1991

Nakano S, Nakayama M, Ichinose I, et al:
Characterization of a newly established,
TA-4 producing squamous carcinoma cell
line derived from metastatic tongue car-
cinoma. Int J Cacner. 44 : 301-306, 1989
Somers KD, Cartwright SL, Schechter GL:
Amplification of the int-2 gene in human
head and neck squamous cell carcinomas.
Oncogene. 5 : 915-920, 1990

42. Tharapel SA, Lester EP: Two simple tran-

slocations in a primary squamous cell
carcinoma of the head and neck. Cancer

43.

44

45,

46.

47.

48.

49,

~ 217 ~

Genet Cytogenet. 47 : 131-134, 1990
Vogelstein B, Fearon ER, Hamilton SR, et
al: Genetic alterations during colorectal-
tumor development. N Engl J Med, 319 :
525-532, 1988

Vorovud N, Charuruks N, Mutirangura A:
Squamous cell carcinoma of head and
neck. J Med Assoc Thai. 80 : 207-218, 1997
Whang-Peng J, Kao-Shan CS, Lee EC, et
al: specific chromosome defect associated
with human small-cell lung cancer; deletion
3p(14-23). Science. 215 : 181-182, 1982
Xu-CX, Lee JS, Lippman SM, Ro JY, et
al: Increased expression of cytokeratins
CK8 and CKI19 is associated with head
and neck carcinogenesis. Cancer Epide-
miol Biomarkers Prev. 4 : 871-876, 1995
Yarbrough WG, Shores C, Witsell DL,
Weissler MC, et al: ras mutations and
expression in head and neck squamous
cell carcinomas. 104 : 1337-1347, 1994
Yokoyama J, Shiga K, Sasano H, et al:
Abnormalities and the implication of re-
tinoblastoma locus and its protein product
in head and neck cancers. Anticancer Res.
16 : 641-644, 1996

Zech L, Haglund U, Nilsson K, et al
Characteristic chromosomal abnormalities
in biopsies and lymphoid-cell lines from
patients with Burkitt and non-Burkitt
lymphomas. Int | Cancer. 17 : 47-56, 1976



