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Cytogenetic Analysis on Primary Squamous Cell
Carcinoma in Human
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Cytogenetic analysis was performed in human squamous cell carcinoma untreated with drugs or radiation.

Tumor was disaggregated with mechanical and enzymatic methods.
Long-term trypsinization(4’c, 24 hours) reproduced more cell yields than short-term trypsinization(37'c, 30-
60 minutes) however, the frequency of metaphases was no significance.

Disaggregated cells were treated with colcemid(5ug/ml) for 3 hours.

Recognizable metaphase chromosomes could be obtained from conventional preparation of chromsomes.

The results were summarized as follows:

Chromosomal range was 42 to 50, but one cell line showed near-tetraploid.

There were no findings of specific chromosomal abnormalities such as structural rearrangement or marker
chromsome.

Nonrandom chromosomal losses were found at chromosome $#10, #12, #15 #17, #22.

However, these chromosomal losses are of no significance since these cells will die soon.

Specific findings in this study were trisomy #1, #7.

It is known that ras oncogens is located in the chromosome #1 and raf-2 oncogene in the chromosome
#7.

Further sutdy is in need to clarify the relation between these oncogenes and trisomy in squamous cell
carcinoma.
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2] H9w Philadelphia G4 A4 @A
A1y 22 Aol 9 Aozl A ¥ S
293t 2E @S #Age] oM gAYHAE
A EE ot WiE ME fA%H Bzt AU
Yunis(1980)9) ©) &t} high-resolution band®¢] 7]
wo] MEEln A Aol Fd WilmH FY, A
7 o} 4| £ & (neuroblastoma), %2o} A ¥ & (retinob-
lastoma) A& GAANA ARG Yol Fol¥
ol Aol YEbFo 2N HAy ol FU o
My ga A7 Aol vHaEAl 5 UtHYunis, 1983,
1984, Ramsey, 1978)

e n¥gel Aee gl FH8 d7A
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oA e ek 2bF ARl Al A &
A7t U Roz 2251 AL FEoIHGrouchy,
Vallée, et al, 1963).
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1. MEEel gy

1) 2213 3y

Sz L BFdeM BA WolA wigde] F2
2 A A E} petri dishell ¥-33ted BdsHAl 3t
Colcemid (Sug/mDE H7Vg ¥ 371 Ft woFs}
Ak

2) Aag uy

7} ©AIZY teypsinAl2lol ¥ Oy

AAH g2 SR dAn At At 22T
¥#E Zehlin PBS(—) & FAS thd FF AN
Hgo] Imm® o153t 2 ZA "ol A 35mm petri dishol
b= 28 200mg 0.1% trypsin(PH 7.5) 50mlE
H7hsed 37°C Lwbef ok 71(shaking incubator) ol A1
30~ 6047 Wi oFst el AHE 448 452120
mesh) 2 o3t AIF 2482 (800rpm, 8¥)3HY
trypsin® M A& RPMI 164084 X}l colcemid(5
pg/m)E H7H3le 3A1ZE wickE gk

W) BAZE trypsinA el %

a2 & 47isk 2ol X3 0.1% trysin 50
mie] 2% 200mgS 'R0} 4°C ol A} 2443 wiF
st

Bl ¥ trypsing A A &3 RPMI ¥ A ¢l colcemid
(5pg/mDE HUbsta) ] 347 HFBIATH

2. M| =% gy

el e W o g colcemid Mg ujFedol 0.1
% sodium citrate 10mi& M7+ F 37°Col A 20~30
B2 =9 om 214182 (800rpm, 58) A1 1T ace-
tic acid®} methanol& 1:39) W& e AL
0°Coll A 308 thA 1A 7t B¢t A AL F flamesdto]
10% Giemsa®l & 43¢k

Bzpe] o ¥ risk factorE AVIHElE AT
(1986) 2] WrHol o) she} ol ¢4 M & (sister chro-
matid exchange) & o1& Al#3tch

4%

Bo] A JulFA G 25 46, X XK
oy Aujg BAe 25 P4 HAAH65+2.0).

GHEFE FAZL G oA o Bl 4
# ey g dehds BlEs BiEdgT
(Table 1).

Az AN T3 {3l BX AR 5L
PAY ¢ JUD UM FE 42~5077F RE
o)l x)gt dshel M ENA tetraploidt>H 24 474 <]
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Table 1. Comparison of the frequency of metaphases suitable for chromosome obtained with long and short

term enzymatic disaggregation procedures

long term trypsinization

frequency(%)
cell yied X 10° quencyl
of metaphase

short term trypsinization

f; ncy(%)
cell yield X 108 requenayt®
of metaphase

2.1 0.8

12 12

BA 94N E JebdH(Fig 1.

A Ade FaRgE JehdA 108, 129,
158, 179, 22 SolA BEEH Yo A A4e]
Qe HNEe S A Aog F25ug 3 onig
2@ 4 gith

Eojg Ao ze AA A7 A AA tri-
somy”} 1A TH(Fig 2,3).

A G oE rasHARTE AT ATH FHAY
Ao raf-2 FHA=7L ek ol ¢HHAI B
g 4 Eetel ¢43nA L FUdle A o8
northern blot 7]&€2 #Id "War} gk

I 3

AX Y & A AT HBE o]FI Ye

971e] FAwWo] (point mutation)d] ¥ FA=}
WHol & A gt (Nowell, 1976).

wolg #HAAE ZZ(amplification) 3t HE
(transformation) 5} o] Z}Ao] HEFo| =AM ¢
Ao oldg AP 12E R R EY SHXE
e o2 Fele PuAe 3 Wil P
olAL JERdY. WHolE Ydodie S AARE
wtojgl A, 3HFEA, wAMY 2Ejn #HEAAFO
i Roz W3 Yrh

oto] WA Hgale] BAI= Nowell® Hunger-
ford (1960) 7} philadelphia 4} & YA FF
g3 2 e EEF J4H Wolo JAUAE @
TFat71 Alztstch. ¥ el 3¢ WilmH F4%e
A11M G2A @ e(short arm) o) Hol(del(11) (p
13)) (Yunis, 1983, wutol Al ¥ Z (retinoblastoma) o}
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Fig 1. Tetraploid chromosome with four marker chromosome from patient with squamous cell carcinoma.
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Fig 2. Trisomy 7 from patient with squamous cell carcinoma.
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Fig 3. ’.I‘risomy 1 with one marker chromosome.
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Ae A1z G FA(long arm)ol ¥ ol(del
(13) (q"), (Yunis, Ramsay, 1978), AZol4xZ
(neuroblastoma) ol A= A1 FMF @t o)
(del(1) (p® p*™) (Yunis, 1984) 534 7+o] £ 4
EA (cell line)7} Bl i1 3 ¢k 5] o] ¢hol] M Eolgh
AW 2L Bole Aol e wiw whstel
A, 2AFAEGANA A FAA 7 Bt sl
ol Wol7l dxbA g WalANAA FEEHA
e #HE Uk

Sandbergs-(1987)-2- ¢t2] 2 7] QA M= A=2H3
AHA wolwhg Uehliy o] APHUA &
G oA o]xHH HMA WolE Fuigrly w3
A oAl 3] G A wWolvhg e}
e A7 B HaA g e o
A Hol7t Fukso] vep}r] w o] YAt
GAA Holrt o= AAZLE TE3] o3 & vl
oie}l o gAY BAEY) Wi ofw ¢
FA27 4 FENHEEHE HAsY] o He

Az wololfel o XA P Wolw e
Aol HAE, AL, 273 3t g WG F7
gl vj$ Faschi 3kt

ole]l PMA WHolg Refd= VARE A
ol A 7103 g 4 1o philadelphia 4 A
ol 4 A=} c-ablo] 229 G| Fetel] ¢ 3l
9 G4 2 A (translocation) o] BeFto] Wi g
% Varmus(1984)= c-myc G327 HEFA W
3 (promyelocytic leukemia), °}4 Burkitt o o3&,
2A A #H9H(small cell lung cancer) 3 #A| 7} Qi
N-myc 9H-f-A&7F 43 Al opAlo} £ Z (primary
neuroblastoma), %20} 4 % (retinoblastoma) ¥ ¥
A7} A3 c-mybFARE F4 F5A4 48, N-
rasi= 9, cerbe A BAJGL Bo
UA=

Sandbergs (1987) & c-myc-53 A1t c-ablf- A 22
o] A Ho g JMA HolE YoJle A= ey
HM4A bandt HHHAL FHEF AT QoM
HIE Al fHa 9502 A Holg Yo7
g o

A <d(breakage) 2 Yolrte o 2] wH gl
HSR (homogenous staining region) ¢]Y} DM(double
minute) 43 2] ¥l A Alitalo 5(1983)2
c-mycd-frAxte) FEg whgdd Hojw ojHLe ¢
AE dFwgte] 7] Fefolnf T A
s WA X Ae v Fojgt stk

1

™4 X% (colon adenoma), * ¥HE (meningioma),
&% el AZE(pleomorphic adenoma), =I%WZ(li-
poma) ¥ & ¢4 FgoA B3 G HolE
vetl 2z ojelg @A Holst wt=Al &g 9
&t AY oA s AYAET Helde ctete: B
1% dth.(Sandberg, 1987).

WA AEotel dM Holo] @M= At
kin# Baker(1978) = A3 729 HB}s] A XY
26dl2] GMA WolE Huslgcrh 15 o
2E FHA A1d gAH 9 Wort A= 7
Aol A get 2dp ol AU 6391 F 2 isoch-
romosome(i(lg)) o] AR 118X ot & G Ao
A1 G g F2 Fodel HH(transloca-
tion) 5o} 1o 1#elA @t isochromosome(i
(Ip)) ol ATk o] Fo] ZAF J A 2= 407]0l A
10770 Aol omf Tl ¥-F-o] diploid®.t} 427} @kt
HHA 2] 47t diploidell 7F7H&+F A1 4 A o
Hol7t ggten 19 G Holw Aty 37
ZF2 FAHEGD o FgdM 1M FAH
Hol7b HASY o 37 Yoz FHEGD 3§
At

P Villar, R Weichselbaum% (1987) 0] 83l¢] =73 %
Wt AESSzLS] GAH HolE G, Q bandH
o2 EAdsle] Husiged tREol hyperdiploid
(56-64) 5o A7H FMAA 71 2o Wolrt
AR 24l e A1, 39, 89, 119, 13 4
oA WolE HYuh

A7TH GaH e Holw F2 TeH(7p! )M
o]xb=tl o]+ epidermal growth factor receptor
(EGFR, c-erd-B) &t -1 A2} o 7190 l=d o9} 79
AAA hete] Holole] FAE AFFolrh

Fred Gilbert(1983) & @M WHol& Mrixz
Fach AR, 4 #E(lymphoma) ol v} W &€ o) A
# S+ A3 AF(reciprocal translocation) ¢}t
7, watol Ml X £ (retinoblastoma), Wilm# %9,
7o} A £ & (neuroblastoma) o A A4 (deletion) 5l &
Holi, HMA, vt Wy wr] oM & F Qe
duplication® 2 trisomy= o 7]¢) &£3l=d ol &
A el A A7]7] Boke o] JYHHA Hole
Halz gzisiy o]t Wol7t Holw o ot uf ¢
vk B oo

-89 ool hyperdiloidE Weiu} gl
Fel, 359 Hol® ok & 4% (malignation me-

vrebd th(Atkin,

(P T

lanoma) 5ol M+  hypodiploid &
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1974).

Tonamura(1959), Saski(1961)°] 23l 1M ¥
oA gte] FHPSFE hyperdiploidd] HEFe 7
At HAANE ALREHAE AL FGHAY GHE
(breakage)©] Yojube= Vst gadc .

HRPA g AEele M1y FHH wolE et

T e fueh A Wy, dHEMFFol
BiEo] 3l

AA7F NYg HHAM ) Eolg 2L A1,
7H AMMNA trisomy7} Ve o] &0l rasY
FAAY} raf-2 GHAAge] FPAAE Jo
DNAS$H m-RNA levelell 4 T -7 s]ojobd & Aol

2 o

XEgA] g2 W UPFIAEGEA &
23 283 Uya) BiAE oz NERE
At

SHEFE FAIZE e FelA o] o] d&
F ARy AN Yehe ¥R Hed YT

g GHEEL colemid2 3A12F HEF F
o A A A Ho g FEF 7 HY4HE
a4 & AN

FAre] g Qo dMME 25 46 X X
Hon AujdMEAE 25 A4 HIHct.

A ES GAME T2A HIt BAGAHF 2
2HE F UAD FNH) S 42~50707F HRE
o] AAT FAe] MEANA tetraploid: X 2 A 4742
EAGANE JER

FAA AL TR JEA A10W, 1249, 15
W, 179, 22 Bl TEEHF o G Aol
v AXE & AR Aoz F&gng y g
Y 4 gk

o AAo2E A1 A7TH A AA tri-
somy”} Adth

A1d Aol rast KA 27 A ATH G
Aol raf-2gfKH27E ek olg GHAHRAV HY
Arm A Eetel 4ty YA GO E nor-
therm blot7]& 2 #20¥ ¥l AUth

0 2

Alitalo K, Schwab M, Lin CC, et al: Homogenously
staining chromosomal regions contain amplified

copies of an abundantly expressed cellular once-
gene {c-myc) in malignant neuroendocrine cells
from a human colon carcinoma. Proc Natl Acad
Sei USA 1983; 80: 1707-1711.

Casspersson T, Zech L, Johansoon C: Quinacrine
mustard flurorescence of human chromosome. Exp
Cell Res 1979: 61: 474-475,

Craig R, Sager R: Suppression of tumorigenicity in
hybrids of normal and oncogene transformed
CHEF cells. Proc Natl Acad Sci 1985; 82: 2062-
2066.

Dallapiccola B, Tataranni G: Modello di evoluzione
lonale del cariotipo in versamento pleurico neopla-
stico. Arch Itla Pathol Clin Tumori 1969; 12:3-21.

Doll R: Strategy for detection of cancer hazards to
man. Nature 1977; 265: 598-596.

Ferti-Passantonopoulou AD, Panani AD, Viachos JD,
Raptis SA: Common cytogenetic findings in gastric
cancer. Cancer Genet Cytogenet 1987; 63-73.

Fred Gilbert: Chromosome, genes, and cancer; A
classification of chromosome abnormalities in can-
cer. JNCI 1983; 71(No. 6)(December).

Fialkow PJ: The origin and development of human
tumors studies with cell markers. N Engl J Med
1974; 291: 26-35.

Gloria B Balaban, Meenhard Herlyn, Wallace H
Clark, Jr, Peter C Nowell: Karyotypic evolution
in human malignant melanoma. Cancer Genet Cyto-
genet 1986; 19: 113-122.

John Cairns: The origin of human cancers. Nature
1981; 289: 29.

Klein G, Klein EL: Evolution of tumos and the input
of molecular oncology. Nature 1985; 315: 190-195.

Linda Workman, et al: Biologic characteristics of four
Ewing's sarcoma., Cancer Genet Cytogenet 1985;
15: 215-225,

Linzer HID, Nathans D: Growth related changes in
specific mRNAS of cultured mouse cells. Proc Nat
Acad Sci 1983; 80: 4271-4275.

Makino S, Ishihara T, Tanomura A: Cytologic studies
of tumors, XXVII. The chromosomes of thirty hu-
man tumors. Z Krevsforsch 1959; 63: 164-208.

Niels B Aticin, MD, FIAC, abd Marion C Baker, B
Sc: Chromosome 1 in 26 carcinoma of the cervix
uteri. Cancer 1979; 44: 604-613,

Nowell PC, Hungerford DA: A minute chromosomal
in human granulocytic leukemia. Science 1960; 132:
1497-1451.

Rowley JD: A new consistent chromosomal abnorma-



- 60 —

HHM AR F8E F 1Y 1989

lity in chronic myelogenous leukemia identified
by quinacrine fluorescence and Giemsa staining.
Nature 1973; 243: 290-293.

Sandberg AA, Bross IDJ, Takagi N, Schmidt ML:
Chromosomes and causation of human cancer and
leukemia. IV Vectorial analysis. Cancer 1981; 21:
77-82.

Sasaki NS: Cytological effect of chemicals on tumors.
XII. A Chromosome study in a human gastric tu-
mor following radioactive colloid gold (198 Au)
treatment. J Fac Sci Hokkaido Univ Ser VI Zool
1961; 14: 566-575.

Sandra R. Wolman, MD: Cytogenetics and cancer.

Arch Pathol Lab Med 1984; 108.

Suresh H Moolgavkar, Alfred G Knudson, Jr: Muta-
tion and cancer; A model for human carcinogene-
sis. JNCI 1981; 66(No. 6).

Tonomura A: Cytologic studies of tumors. Chromo-
some analyses in stomach and uterine carcinomas.
J Fac Sci Hokkaido Univ SEr VI Zool 1959; 14:
149-156.

Yunis JJ: The chromsomal basis of human neoplasia.
Science 1983; 221: 227-236.

Varmus HE: Amplification of cellular oncogenes in
human tumors. Ann Rew Genet 1984; 18: 553-612.



