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7089 E 3 mH &R 1 ojfe AA, &
AZ W 7Ied oeig(RFE 18 ATH) o] ARL
=), vl k® MEAE band7F F =X gkod A,
EA GA8A Y 7hgate], 1 29 32 4 A
oA B 4}o](different sister chromatid)@&-ol &
A Fo A Ao GuA Y= B A4t ol ol
ANTHFig 1. THANE EFst 54 gollA =
E3 gas) ool gltke AL gA ® AL &
A o]} (Mitelman 5, 1976) T A ztHc) E& H]
E01FQ GAaH o) dE Bo] AHHBERA ¥E 3
7o) ARg =do] A" A= Atdelth 1976
Well Yunisol 28 high resolution band®o] 7§
5o} ZololA B F e Al7GopH XY (neuroblas-
toma), Wilm# % % wuto}Z o (retinoblastoma)
oA FMAe] S5} AL Forl DAHAN F
ool f-zxio] opdrl ke JFAE A HAUTh
Emery(1984)7} ¢ Ao §AZE 71&S AE
A A=k 71 (Bishop, 1985)¢] A7i= o]
¢} Ao AR Fo] AR F o]0 FLFHAE]
714 (Kundson, 1987)¢] =&t} IHAAE &
g FAAE 1 7B GEAH oS wiFeR
st 9l7] Wi dAe o 7 YA FAKE
o A EHAste] Fo A Hen AR wd

¥3 K6 1B

B37t Z7v8 1 ok (Fig 2).
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Table 19]A41¢} 2ol MXE zoko] PAF X} ¢
A3 d= d/qx A F3 v go] FoHEth &
3ako] gko] F7lEo} ok g G FA
2Jo] A heterochromatin®] %°] euchromatin®] <
1o Aigeg @ol FvEe] glon njgdstd
X-gAaH 7t 84938 HojA Barr &H7F Y HE
B 2 237 FHolA Yy oA 53] HFUdA
H2ol 1 el B wo} Yrk(Kim, 1990). @
AR £A Frvh gon 3 FRIAY o4%
2131 DNA%E gurd o2 Z7ts o] itk DNA%S
oju} A4 (aneuploidy) ¥ W} A8 A7 £& Ao
FHZ BaEo] glon DNAYH gAH £ F7he
He Al dXER g Ad §9E Hart ok 2
slo AE FHo] AFE dojutn Yo H7hA
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Fig 1. Cancer chromosome revealed aneuploidy with high density of chromatin and irregular margin.
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Fig 2. Reported annual increase in number of karyotypically abnormal human neoplasms characterized by
banding techniques. Cases with chronic myeloid leukemia and t(9;22) as the sole aberration are not

included.

Table 1. Chracteristics of Neoplastic Cells as Studied
in Vivo

Altered cell morphology

Increased nucleus/cytoplasm volume ratio
Increased heterochromatin/euchromatin ratio
Alterations in X chromosome inactivation and
changes in X sex chromatin(Barr body)
Presence of mitotic abnormalities

Variation in the DNA content of individual cells
Aneuploidy with a tendency to hyperdiploidy
presence of structural chromosome abnormalities,
including marker chromosomes

Antigenic changes

Uncotrolled cell proliferation

o ol 70l lojM ME RHBtS| Z2u
ohe: B4 AEA fA4 o Yoz WY R
QA olgoRE MAH, FHA olgol 24

FAA o] FE Felsto] “”@—‘47

W shAl Hlo} Ak(Fig 3). 129 o= A ol
Fg o]Ato] A7Iy=VE? KB EA QFe oAy 9
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slt}(Sandberg,
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Fig 3. Cancers could be caused by the passway of
gene changes, chromosomal changes and com-
plexing changes between genes and chromo-
somes.
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A o)Fo] A&e Ltk 7771K] 9 oA} 7hew
8332 9] band X Gogt F3 A o] JehAAS
L2 o] 83%9] band AP U FARE] 3 -
NHPHez galaAe) AAE Aoz YL
FTUFAE o] HHol= FaA A At 29 (break
point) 7} & VEN}E 4 #otolye) gf-A=r}
AAE Je F49 X A (Heim3} Mitel-
man, 1987). 221 B2 o3 FAUE KA A7l
A A A EHAEH HF o] 7h3 PFF ol at
g Uk A E GAR) FoA E3) YEhtE
A& o|u) A (aneuploidy), 7 Z(translocation), 2%
(deletion) ¥ DMs9 HSRo] X338 A g
(marker chromosome) ©]t}. oluj A& g4 £
A7 AR 467 Bk BAY HL2E o] 3=
RozA deoe YA AL thRE FgME
Il 5= Chyperploid) &) ¥4 e 2 Vebdth(Fig 4, 5).
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random) 2.2 YEII Q1 & Ho g FAHs1 gloy
olAAd G e ¢ AXE Ego] B3 ¢
MA Aot FERHCE BE of

2BE A 42 AP 4 olgta

$93 9k A2o] 2YLYA AL HT Qe R
oF walo] Aol gtk Aol Wal ZHeA
o Ego] ABE & YAHE vlFe et
B3] thgetel We FAA ol o] thrh(Mitel-

e Fa3te AL AAE FE Aoz Yo
ATsojol & FAAolt}, B1L Lol “endemic
and individual disease’@}a Az}l Qow ol
Szd A9e 3 e Folvk o A A
F7F dehve Ae o fHxtel 2HE dAE 2
Atk AEEH CMLA A9z} #2289 FNA
2re) 53 A3} e A9l abl A A7}
AL A 22¥ o= ber F-AA7E o] o] FHAE 7He
Fioll oted v AHFHA HE FHo] o|FojR1
Atk oA Y upE M A8H T A14H G L)
53 Mt ded AgHdAE myc AR
Utk @A g e hREL GHARIE A
Ho g 43lnAye FiAFle Aoz gl gl
(Heim¥} Mitelman, 1987). 38, A& 3¢k 44
o} YHF BA Aok GF 8 Podol HEE
(retinoblastoma) 9| A= G4 A|13Ho] Ao &
AR 2 Ve glo o] ¢ 2o RB 4
27} 9180 %% (Knudson, 1987) =& wrt o}
1z} o] RB §327F 1A DNAe) o] 4o] &)
gutol MEFoz A AFJHATE AR 4
Hock A 3¢ FAE 10F0] A Y2 25
& GaA A& F99 BAVE U7 Al AF
HElE 238 o 34 2o g9 fHdz 24
Tilo] worm 53] u¥Y dFd doAME oH
off 2 A HERKHTY F840] OA RzHD
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o g2 e g ol o 24 obf-dte FEo]
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BAgle] dF7t il 2 & B ol g
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band”7} #=A UEhbe AR (HAA o] obd)oel
AA] ¢to] Wo] AT Berger ¥, 1985; Shabtai
%, 1985; Suciu, 1986). £<le] AHME FAaY
Fzte] dupare A G A9H GFIFE F
A% v Aok(elEH). TEUAANAE MEJETG ot
HEgdo] Asiy wrebx] el 2 ol 1 vE

B. Mo ALt 22l(fragile site)

AN Fgle dHATE vjdE o BudR
olu} distamycin A 59| &AE Foistyd A
FolA F 3% XA Hdo] BT e B
4 BN E AEY Aol Yo (10% ~60%)
Alul FAA A A Bl A B2 fragile si-
tes7t WEF o] B3 5 oI Qlth(Yunis®} Soreng, 1984;
Sutherland$} Hecht, 1985; Le Beau, 1986). ©] Z-&
HZo| Wol AFHo] o gAN N YEIYE
At 29 oF fHx YAV 4F FAAA UA
B 917] WEo} S AFe3 e Eokolth(Fig.
6). o138 1 7|de HF REn Joen AxRE
HbS%A 1 7+ xRt HbSS A 1t Ao Al
B} ok 108) A% ¥-2 WX fragile site”} VERG-S
LA HAY(Fig 7), Y B-virus7t 3kgel %A
#A3la JEXE ATF Uth

C. AMH ok 3% 2 (Chromosome breakage

syndrome)

gAaA ) g Az oF dAAe] BAAE FHAATL
EohAg Ade ZY At oz & ol s
Al E AYPs) B £ g Aok 1 dEAHA A
Hogx Agad Aol At B A

& A3, Xeroderma pigmentosum(Xp) 224 ¥
AR o] MG ZAFEE w9 & W2 GAA

A& Jelll™ E#), Fanconi anemiaZA] vl ¢
A} 3 3H(sister chromatid exchange, SCE)& A4
o)\} DEB #& 318415 Fo3ld A4 Bt 58
Hl e o] JAF o] A4S vERATE AA, Bloom's synd-
rome®. 24 SCE7} A4l R} wjg & HEZ
Uels iE 29 Ago)r). YIRS Ataxia telangie-
ctasia 24 SCEE AAolvt FZARA G4 o3&
&3] Jehr Atk (Arlett® Lehaman, 1978; Clea-
ver, 1980, 1984; Schroeder, 1982). ¢ & #H# 9 ¥
2He &4 e DNAQ 3 E o] &g Ao
22311 9lom HZd Xeroderma pigmentosumZ
Bloom’s syndromeol}A] DNA ligase I 9] &4<] %
Zsltha B 5 o)tk (Chan %, 1987; Willis9} Lin-
dahi, 1987). o} F-& g Atele] GAA o wo]7} glod
Fo12 ot st GAA o Fg IGT o $A3
o8 @30l ) fragile sitesE LA Hed FAG

<]

Jé 2 iz ok

fragile site
proto-oncogene
translocations
deletions -
additional symbol : +,%,~,0
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+uf] ol 0l
= o, e
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Fig 6. Location of fragile site and oncogene on chromosome.
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Fig 7. Fragile sites induced with BudR from the chromosome of peripheral lymphocyte in hepatoma patient
with HbS positive. Arrows indicate the sites of breakpoint on the chromosome.

A3} 4ele] HolA ol WAHA Wit e o7
g 34 AT ok
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ool Mz R

A SHY B4 WEE(CML)

o TR 71 E3) B F AE FHoEA
ME fAstH o= PhPQ t(9:22) (g34: ql1)o]
7 o] fERo|r}, 18] Ph'Y 2 AgH A A 7} sht
9 vehtes i(17q) %ol olxAAA FAA
o]oz Jehte A% Yt o|ZA He AL
Mitelman 5(1976)¢] 665 <] #=x}=2 ¥ Fig 84l
Ao} e =48 wrEw ok 19 49 PR
A7 259 FRAAS Jeld e HEEE (7
111) (p15: pl15) (Kaneko &, 1985)¢] Bzl W
HEAo|x F4 AXE HAAMS 3 A2 Vet
AL ok 2y F2% AL olF FAdME
c-abl ¢HAA} ber AR §io] Hol Qo
Ro|th(Fig 9, 10). &8 FHAANA &4 =& 210k

@ Fo] CMLY oJ® #AI7F A=A € ofH BEaL
Fialkow(1984)= CMLo] <¢3tslv= #F & o& *“]‘
?—l" 39A7E Qotn HE &k & 194 Ph'”
F 2 E9] GHE =2 (clonal proliferation) T
ﬂ]i’ﬂ AR g BRI o A7t A A
THT ¢ 2 Ags A)7lels 2¢AE Ph'Y 9
A7 delds @AZA ablber §8 AR
9% ol wulg Husle U3AA Urts A7)
o] 3eAE o]z P} et blast 97
Al7leln] fAH o2 o $ B o FHA
Fdo] 8ol Hoj siEgayEd E whgo] e A
Zloltt. 18jmg CML #&he RIEA] T4 A 29
G A Hadn] ojxd d4A KFE #
Hate A @A) g3y x50 =] € 5 U

B. 24 d| 2ju}3? eiged (acute non lymphoc-
ytic leukemia, ANLL)

QT 100,0008 %7 4% B2 YwAEHs Aoy By
o] 9lo.n(Mitelman, 1988) French-American-Bri-
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Fig 10. Generation of hybrid bcr-abl gene by chromosomal translocation t(9;22) (q34;q11).

Table 2. ANLL Subgroups According to the FAB Classification

FAB Type of Frequency of Morphology

subgroup leukemia all ANLL(%)

M1 Acute myeloblastic 20 Immature myeloblasts predominate; <10% promyelocytes/
teukemia without myelocytes or monocytes; Auer rods may be present
maturation(MAL)

M2 Acute myeloblastic 30 Immature myeloblasts predominate, but more maturation
leukemia with than in M1 (> 10% promyelocytes/ myelocytes); < 20%
maturation(AML) monocytic cells; Auer rods may be present; most cells

peroxidase-positive

M3 and  Acute promyelocytic 10 Promyelocytes predominate; .marked granulation in more

M3v leukemia(APL) than 30% of the cells; often bundles of Auer rods;
granules not visible by light microscopy in M3v

M4 and Acute 20 Mixture of abnormal monocytoid cells(> 20%) and

M4o myelomonocytic myeloblasts/ promyelocytes(> 20%); 1-30% eosinophilic
leukemia(AMML) cells in M4go

Mb5a and Acute monocytic 15 Monocytoid cells predominate(> 80%); in Mb5a, > 80%

b leukemia(AMoL) of the nonerythroid cells are immature monoblasts; in
M5b, > 20% are more mature(monocytes)

M6 Acute 5 Myeloblasts and erythroblasts(> 50%) predominate;
erythroleukemia abnormal multinucleated erythroblasts containing PAS-
(AEL) positive blocks

M7 Acute <5 Megakaryocytic cells as shown by platelet peroxidase

megakaryoblastic
leukemia

reactivity on electron microscopy or by tests with
platelet- specific antibodies; often myelofibrosis and
increased bone marrow reticulin




EHEAGRE F10%E F 15 1991

tish(FAB, 1976)9] 1ol wlg} 2539 Table 29}
ig=y
ol T HMX {F283% EAL Table 39 Zo}

Table 3. Cytogenetic Characteristics in General of
Subgroups in ANLL

g 4 Aok

A ANLL #zte} 2/35 4R 2 Atke] 715
sttt HZole #xbo] o Fol glojA t(8:21)L
o £-7} o m A5 FAA o) o] o] 9l WE sub-
groupdll #AIRe] AT/t £2) ¢kon t(15:17)9

AeE B 3¢ 59 W 4E 880 ¥}
Subgroup Types of Karyotype Remarks 7t JoiE Bax Juh(Mitelman, 1988).
M, t9:22)(q34:q11) C. 24 Adul7A vHEY (acute lymphoblastic
M 18:21)22:922) leukemia, ALL)
M; t(15:17)(q+:q—) Vriable subband
M, del(16)(q22) Rearranpement ALLS 217 100,000 % 3% Z 2 vjd A 5o
inv(16)(p13922) of chromosome 16 ol& B} XoloA], oA B} YAdx o 1t
Ms H&ID, 161D, - Translocation g &o] 30 e oh(Mitelman, 1988). FABS] A} 3
t(11:17) t(11:19) on chromosome 11q AT moko] meh heah go] 2FETH Table 4),
Iltllllj :1(1?7;))((22231:;(;1)) Rearrangement of 3q dord REg FH L AT YA Ag

t(1:3)(p36:q21)

293 Fig 118 Zth ALLIA 2 # e A%

Table 4. Morphological Characteristics of ALL by FAB Classificaton

Subgroups Characteristics of Morphology on Cancer Cells
L1 Small cells, with homogeneous unclear chromatin, regular nuclear shape, and indistinct nucleoli
L2 Larger cells, with more heterogeneity in size and distribution of nuclear chromatin than in L1; the
nuclear shape is more irregular, and one or more nucleoli, often large, may be present;
L3 Large and homogeneous cells, with finely stippled nuclear chromatin, regular nucleus, promi-
nent nucleoli, and often prominent vacuolation of the basophilic cytoplasm
Early B precursor Common
ALL ALL
Heavy-chain
Uncommitted | ——— B-cell - B-cell
stem cell HLA-DR and precursor CALLA precursor
B-4 expression expression
Light-chain Cytoplasml
rearrangement lg expression
CLL Burkitt type ALL Pre B ALL
Intermediate Early Surface Ig Pre
B-cell - B-cell -— B-cell
expression
Incresed Decreased mouse
surface rosette formation

Ig expression

Waldenstrom's

Plasma cell leukemia

Prolymphocytic leukemia macroglobulinemia multiple myeloma
IgM Increased Ig
Mature secretion Plasmacytoid secretion Plasma
B-cell S B-cell E—— cell
Hairy cell
leukemia

Fig 11. Different lymphatic malignancies correspond to different maturation stages in lymphocyte develop-
ment. The figure illustrates the disease-muturation level correspondence for cells of the B-lineage.
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Table 5. Consistent Primary Structural Chromosome Abnormalities in ALL

Breakpoint Rearrangement Typical morphology Typical immunophenotype
1p32 t(1;11) (p32;q23) L1 Pre-B-ALL
1q23 t(1;19) (q23;p13) L1 Pre-B-ALL
2pl12 t(2;8) (p12;q24) L3 B-ALL
4921 t(4;11) (q21;q23) L1, L2 Early B-precursor ALL,
mixed phenotype
6q del(6q) L1, L2 Common ALL
8q24 t(2;8) (p12;q24) See Chromosome 2
t(8;14) (q24;q11) T-ALL
t(8;14) (q24;432) L3 B-ALL
t(8;22) (q24;q11) L3 B-ALL
9p del/t(9p) L1, L2 T-ALL or early
T-precursor ALL
9g34 t(9;22) (q34;q11) L1, L2 Early B-precursor.
common, or pre-B-ALL
10q24 t(10;14) (q24;q11) L1, L2 T-ALL
11p13 t(11;14) (p13;qll) Li, L2 T-ALL
11923 t(1;11) (p32;q23) See chromosome 1
t(4;11) (q21;q23) See chromosome 4
t(11;14) (q23;q32)
t(11;19) (q23;p13)
12p del/t(12p) L1, L2, Common ALL
14ql1 t(8;14) (q24;q11) See chromosome 8

t(10;14) (q24;q11)
t(11;14) (p13;q11)
other del/t(14) (q11)
14¢32 t(8;14) (q24;932)
t(11;14) (q23;432)
other t(14)(q32)

19p13 t(1;19) (q23;p13)
t(11;19) (q23;p13)
22q11 t(8;22) (q24;q11)

t(9;22) (q34;q11)

See chromosome 10

See chromosome 11
T-ALL

See chromosome 8

See chromosome 11

See chromosome 1
See chromosome 11
See chromosome 8
See chromosome 9

fFrA%d 5L dax9 ARFo] o)t} =
Algt Ze Table 59 #Zrt} o)Fo)A B-precusor
ALLo| A &3] B 28 t(1:19) (¢23 : pl3) (Car-
roll 5, 1984)3 t(4 :11) (q21:23) (Michael 5,
1984) ol AW F9H el AL del(6q) ol Ve
U= 9 T-precusor ALLOA = #1140 A9
olFo] EAelrh A4 AN E WY 228
H(Ig) 9] heavy chaing] FAA7} YA U= B¢
22 GAA) o)Ak t(2:14), t(14 : 22) Z& t(2:
22)%ol A= A2wde Igk FAAT A2
o= 1gh F-327) 9x st dov = HWE globu-

lin 3827} oJFE ALLFE R B4/ o
old] & A& A fATHozZ go] ATHI
Atk 19 ojxtdoz A= g4 %27}
37t 5] e Aex 2ok o4 QJubpa dey
(CLL)S #49 A% AZfAdRczE w$
FA3IY 9% 272 Table 63 2oy #% vl
ig=

HZ B-AXE ATY 24L& 1g 34 2A(E3
1432)°ll, T-AE AlFe %2 T-cell receptor
(TCR) #4A 9 (53 14qiDel 47 93
BeoeN BAEY B Ho] h(Baer F,
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Table 6. Typical Karyotypic Rearrangements in Chronic Lymphoproliferative Disorders

Diagnosis Typical abnormality Frequency® (%)
B-lineage
Chronic lymphocytic +12 30
leukemia 14+ 25
Prolymphocytic 1l4q+ 50
leukemia t/del(12)(p12—13) 15
del(3)(p13) 10
Hairy cell 14q+ 30
leukemia 14q— 15
Waldenstrom’s Inconclusive
macroglobulinemia
Multiple myeloma Chromosome 1 rearrangements 50
1l4q+ 30
Plasma cell Chromosome 1 rearrangements 70
leukemia 14q+ 50
T-lineage
Chronic lymphocytic inv(14) (q11q32) and 40
leukemia t/del(14)(q11)
Adult T-cell 14q+ 25
leukemia 14qll rearrangements 20
del(6q) 20
Prolymphocytic 14qll rearrangements 50
leukemia
Cutaneous T-cell Chromosome 1 rearrangements 30
lymphoma/ t/del(6p) 10
Sezary’s
syndrome/

mycosis fungoides

1985; Han 5, 1984). 12|} o} Z 72 FAA) o] &3}
A9 dFot FBBA= HIHAYA @k

Tl ME RAE

L G P MERFATL HY Fgo] v
H 23 A AT HA9oH ot E3tol g 53
F9lo] A o4zt BAN FYE AL I
FFT Ag9 oA FgoA Bolr) o] YU
AR, IARNAE & 2F o2 BE GAE v gol}
QYA 27 71e9] oud o AEe] B3 23
%3 (regulation of proliferation capacity) 9] 7]13-&
23 Qed 2 9o dda AZ4dEr oA
Qoz F3) FEEoJoF & QA A Tk EAE
AT dddd GBEAZERE I dAAE A

th B ol =l =4 (polyploidy) 5t olujz} F2tg)
A 723 o4 Uehly] ¥ dges
Uehbe @43 o4l of| AAAE 271 As
Brbsseh BREe] Bavt ol iy QEAE B4
s AAguehE o 7AE A A 2L ¢
HEE A% WFEN QUH ol gL A &) 2
A% wge As A% geue] 944 ol g% 3
ALz NFE o AT GAA o] Abo]o
AEE o7t Y& 2R UG & ¢ AEE
A\zko) Azgtol whe} HEQ Hgo) A MEhe
A8 tade 2 A S22y 2 FANE
W3R e o4 BT A It o F947t
olvbE 11 gtoll ig kAR P VAL AS
Aoz Azsn Yok ez 1L AE §
g AA e BEA QdEt WY Ag
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Table 7. Characteristic Karyotypic Abnormalities in Solid Tumors
Tumor type Chromosome rearrangement Incidence( %)
Alveolar rhabdomyosarcoma t(2;13) (q37;q14) ,?
Bladder carcinoma Structural changes of 1 30
i(5p) 20
Trisomy 7 10
Monosomy 9 10
Structural changes of 11 30
Breast carcinoma Structural changes of 1 80
t/del(16q) 20
Ewing'’s sarcoma / Askin’s t(11;22) (q24;q12) >90
tumor / neuroepithelioma
Clioma dmin 50
Kidney carcinoma t/del(3) (p11-12) 80
t(5;14) (q13;q22) 9
Large bowel carcinoma Structural changes of 1 20
Trisomy 7 30
Trisomy 12 10
Structural changes of 17 ?
Lipoma t(12) (q13-14) 50
Ring chromosomes 30
Malignant melanoma t/del(1) (p12-22) 60
t(1:19) (q12:p13) ?
t/del(6q)/i(6p) 80
Trisomy 7 50
Meningioma Monosomy 22 >90
Myxoid liposarcoma t(12;16) (q13-14;p11) ?
Neuroblastoma del(1) (p31-32) 70 .
HSR/dmin 70
Ovarian carcinoma Structural changes of 1 80 _
t(6;14)(q21;q24) ?
Pleomorphic adenoma t(3(p21) 50
t/del(8)/(q12) 50
t/del(12)/i(q13-15) 20
Prostatic carcinoma del(7) (q22) ?
del(10) (q24) ?
Retinoblastoma Structural changes of 1 50
i(6p) 30
del(13)(q14)/-13 20
Small cell lung cancer del(3) (p14p23) >90
Synovial sarcoma t(X;18) (pll;qll) ?
Testicular teratoma / seminoma i(12p) 90
Uterine carcinoma Structural and
numerical changes of 1 80
Wilms' tumor Structural changes of 1 50
t/del(11)(p13) 30
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ke wo] AR ol dT Alzto] A3
A ol g vaste FTEE o] FE e
ARt Za3t3 A HA7L opdr} 28
AEB7AA RIE nEere] AMA o) FoA
e EAH ojolgtn AzZtHE AL F93
B Table 79} 2t} o] FollA el Adete] ¢(3:8)
(p12 : q12), &AM X #H <L) del(2) (pl4q23), A%

2+l del(3) (p21), &<t i(5p) 9% trisomy 19 &
monosomy 9, 37 Z9¢] monosomy 22, Ewings
sarcoma®] t(11:22) (q24: q12)= ¥ & dAs
FE Q) o] FS el o 1 9 Y FHAvt
I Aol AZAEE Aot oA EE 9
del(3) (q14), wilm# Z%2 del(11) (p13) Z A
7oA £% 9] del(1) (pter)5©] 1t} Arizona work-

Table 8. Loss of Constitutive Heterozygoxity with Solid Neoplasms

Tumor histology

Chromosome marker

Smallest common deletion

Melanoma del 1 1p
nonspecific(del) -
Neuroblastoma del 1 1p31qter
Hereditary colorectal adenomatosis RFL 21.3
Neuroblastoma del 2 2p21
Non-small-cell lung cancer del 3 3p
Small-cell lung cancer del 3 3pl14-p23
Ovarian adencarcinoma del 3 3p
Renal cell carcinoma del 3 3p
Rhabdomyosarcoma del 3 3p21
Familial adenomatous polyposis; del 5 5q12-q22
colon cancer
Pancreatic carcinoma secondary to del 5 5q
refractory macrocytic anemia
Metastatic melanoma del 6 6q
Ovarian carcinoma del 6 6q
Prostatic carcinoma del 7 7q22
Aniridia, Wilms’ tumor del 11 11p23
Beckwith-Wiedemann syndrome del 11p -
Ewing’s tumor hypodiploid 1Ip -
Superficial transition cell bladder cancer
Colorectal carcinoma del 12 12p
Osteosarcoma del 13 13q22
Restinoblstoma del 13 13q14.11
Colonic carcinoma rear 17qll, del 13 —18
Multiple cutaneous leiomyomas del 18 18pter
Multiple endocrine neoplasia del 20 20p12.2
Meningioma del 22 —22
Chromosome 5 Ras gene Chromosome 18 Chromosome 17 Other
gene alteration mutation loss loss chromosome
I l l loss
Normal Hyper-. Adenoma | ' | Adenoma |' | Adenoma . .
epithelium || E]f)(i)tl}llf:lriitrlr(lm "] Class I || Class I [| Class I | | Carcinoma = Metastasis

Fig 12. Model of multistep carcinogenesis from colorectal carcinoma (Vogelstein, 1988).
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= Abstract=
Cytogenetics of Cancer
Sung Ik Chang, MD

Department of Keimyung University,
School of Medicine, Taegu, Korea

Now, cancer is a disease of gene which can be classified to somatic cell genetic diseases. Cancer might
be resulted from a relative genetic insufficiency to tolerate carcinogen exposure in major oncoderm. The
balance between exogenous stimulus(carcinogen exposure) and constitutional responce(capacity to resist or
repair mutational damage) is altered in favor of the DNA-damaging tendency, and cancer develops. It has
been found that the cancer-relevant genes were located on the specific regions of chromosomes.

Specific chromosome abnormalities were discovered in leukemia and malignant lymphoma. However, most
of solid tumours were not still investigated in specific karyotypes for the specific cancers. Oncogenes are
corelated to sites of translocations on the chromosome and antioncogenes are corelated to locus of deletions
on the chromosome in cancer cells. Aneuploidy is a phenomenon of cancer progressing which is revealed
on the secondary change of mitosis.

Recently multistep oncogenesis theory which is concerned with oncogenes, antioncogenes and genomes
of the chromosomes has been attractive point of view in explanation of cancer developing. To understand
this hypothesis investigators should approach to cytogenetics. Cancer cytogenetics, even still obscure, may
be applied to clinical diagnosis or prediction of prognosis from the patient. I believe that analysis of karyotypes
can predict the cancer susceptability from normal state of individuals in the future.

Key Words: abnormality oncogenesis, antioncogene chromosome, cytogenetics oncogene, genetic disease.



