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= Abstract =

Mitomycin C is known to induce somatic crossing over in lower
eukaryotes. This study is carried out to find out that Mitomycin C
might also induce mitotic crossing over in human lymphocytes.
Peripheral blood lymphocyte from normal males were treated with
mitomycin C. Mitomycin C was able to alter C-band polymorphism of
human chromosomes 1, 9, 16. Evidence is presented which show that
mitomycin C-induced C-band polymorphism arise from mitotic crossing

over.
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5 Table 1. Mitomycin C &3 dab79] 1,
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JURA
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T C 8 17 level 2, level 2
1 PI , level 2
\ ' D 25 21 level 2, level 2
Fig. 1. A Polymorphism of C-banded 3 level 1, level 2
chromosomes treated with mitomycin C. Large 1 level 2, PI
arrow head indicates level 2. Small arrow indi- E 20 19 level 2, level 3
cates partial inversion of C-band in chromosome 1 PI , level 2
16 and small arrow head level 2. F 5 U level 2, lovel 2

level 2, level 1
9 A 20 15 level 1, level 2
level 1, P1
1 level 1, level |
B 22 19 level 2, level 2
2 level 2, PI
level 2, level |
C 18 15 level 2, level 3
2 level 2, P1
1 level 2, level 2
D 25 21 level 2, level 2
level 2, P1
1 level 1, PI
E 20 18 level 2, level 2
2 level 2, level 1
F 15 14 level 2, level 2
1 level 1, P1
20 20 level 1, level ]
22 22 level 1, level 2
18 18 level 2, level 2
25 24 level 1, level 2
1 level I, level 2
E 20 20 level 1, level 2
F 15 15 level 1, level 1
% YA A= Wolrt ¢St

Fig. 2. A polymorphism of untreated C-
banded chromosomes. Arrow indicates level 2
and level 3 C-band in chromosome 1.

O O W >

g

81—



EIRREBERE ML I FE AR F 15, 1988

Table 2. Mitomycin C 23 9] 1,
9,169 AARe] Wole] Hlx

AT P A

1 240 2 10%

240 36 15%

16 240 2 0.83%

AE GAA AA Aol tjg C-bande] ¥
g0 2 84 ARG

mitomycin C A TolA= 1, 91 44
ANx FAl #olZl e AL #FE 5
Ak, Wolg dAF NN A9 o FZ2F
ojgd A o] ZolE AL E 4 Urh
mitomycin CE H#3A ¥ AFfFAAME
7g,w7<* oz gL 1, 9, 16 GAA
A BEF vehde A #FE 5+ dUTh

A FdEF d7= Q-,C-bandH 17
3 NOREA7IEe=z F=2 3t 3oy
YEAAE A SR
o ez HAgEgA B H (acrocentic
chromosome )2} Gl A T YeEld F 1o
1, 9, 16913} Y@ A NA 53] ZA et
A ddd A7 ol &H It
mitomycin C& Q29| breakage, gap, A
ufj o A4 B-A] 7 8 (sister chromatid exchange -
SCE)E #5% + It A2 2 484 A
omV Cohen® Shaw”’2 €A breakage
points] X7} F3¢lsA yehte A2 o}
gtz #Aoh. Shaws} Cohen™-& Q1A A
o 4 mitomycine®ll 2] breakage’t 1, 9, 16
W gGAagel AadEdAe oldM A (hetero-
chromatin)oh A F2 dojdotu 3t
Morad®= bandd-& ©]-&3td 1, 9, 16
GA 9] C-bandR Foll dojvt= FHA
3ro] 4 (interchange aberration)& 4 3} 1L

.

¥ Rl

82—

&% Kuhn® BloomZ$T #AIA f4
_~| —‘—}\]_
FA

=
bl

i

¥4 5 2 (mitotic chiasmata) <) Z
of 29 L YL FAIE
(mitotic crossing over)®] A¥#1 H1
t}.® T3 Bloom ZET FxFe] Adng
mitomycin C& A3t SAIEE wx}e
=5 Z7HZLY 1, 9, 16W A 64
HlEs Al S71etA e 22 %% L
%\q_.lii)

2 A= mitomycin C7F 1, 9, 16¥
FAH 9 C-bandA Yol DI FE =
F d&e ¢ F Utk & mitomycin C ¥]H
iqi‘"ﬂ’“] @& gdo] YeltE A A mi-
tomycin C A4 BH #Hol7b el
g3 @do] gloA e 4= vk a8y 4
o7} et Zo] oW 4% F3E ve
A= &1 @A 1683 YEaA = |
ol7b A9 vEhtA &3 1, 9H FAA A
Hol7l =2 Yehde Aot o8 s g
Joseph 5™o] mitomycin Coll ¢J3%F &M E
& (chromatid exchange)9] ¥ X+ C-band
o A7 FAUGIL A Th

a8y @3] C-bande] ZV12W T 5

3 FAA 9] Zolo thgt vl&E sk
g RAolth. & 27019 ©hE C-band levelS
22 leveld] TEAZNGEA 2L levelS T
2 leveldl E3AZ F e 7tedS AT
g Qh? o]¥ HA £AHoE 1 HAEE
A8 G § AN Holrt dojvte 3
& 53 dgdidol Yehte A S 879
o & Utk 53] REF G AA A 99
7 YEgGE A9E U gAdsth

mitomycin Coll &g FAF &) Woldl&= =}
] ANARE(SCE)WH A3 dof G444 9
ZA4 BB Yele= lateral asymmetry®

mﬁirﬂ
L e
o
o lo (T 2 3@ g O

[e)

T 3T
oy o3 2& el vEvE 71d
oy} ovl= & B2 3ty ©A mitomycin

Col 93 vehte B4ES 1, 9, 164 A4
Ae) FAA #HAol F2 Qo A &



$-A1%  Mitomycan Col 213 1,9,168 2 Y QAGHH 9 THEIAN

2= 9t} o] e
o & repetitive DNAE Zt1l
HA A7) g Eol A EA S = ](palrmg)
9} W ¥ (exchange)®] THE F YR} FHA <

2 vz yZAch

o]9} & AN EZ n]F o] Kol mitomycin
CE AT Fo vehtes 3 I AA
¥ FAA 2 F(somatic crossing over)oll &g
Aolgt FE3) B & Arh

CEEEDIERE T
sths R0l &

Q0f

V.

7:(%

al
< =

mitomycin C& 35%
eukaryote)oll Al 2| Ml £
o @A 7] WEd
2 Aol doyeAE
st
6 A FAe] dxdd Av7E A

rulo

# 3t mitomycin CE A28t C-band g
HE A3tY oga 22 23S Aok
1.1, 9, 16 FAA o)A Hoelr}t Ao}

Al Al YEET YEAAE oyt
Ao A okt

2.1, 9 16" |44 F 9 gGAx7} 7}
A Ee Wx Wol(15%)5 JeER gtk o
A 1A A% Hol WIE(10% )BT Fol

dehd e gaA AA Aol @
C-band®] ®]go] B ao A 2.

A &S e A X]'Xﬂ-'] 7.—-l°]7]' 7] o
2 A At HE T

ATL Az wge] ARHY AL
24 mitomycin C7F MM E FAA} n@dg
FEZ 5 Sle Aoz FaHd
REFERENCES

1. Bourgeois CA : Distribution of mitomy-
cin C-induced damage in human chromo-
somes with special reference to regions

10.

11.

. Cohen MM, Shaw MW : Effects

. Hoehn H, Kam Au,

of repetitive DNA. Chromosoma 48 © 203,
1974.

. Brogger A ! Different patterns of chromo-

some exchange induced by methyl--
methane sulfonate and mitomycin C in

human cells. Hereditas 77 . 205, 1974.

. Brogger A . Non-random localization of

chromosome damage in human cells and
targets for clastogenic action. Chromo-
somes Today 6 : 297, 1977.

. Caspersson T, Zech L, Johansson C:

Differential of  alkylating
fluorochromes in human chromosomes.

Exp Cell Res 60 . 315, 1970.

binding

of
mitomycin C on human chromosomes. J
Cell Biol 23 : 386, 1964.

." Craig-Holmes AP, Moore FB, Shaw

MW ! Polymorphism of human C-band
heterochromatin. II. family studies with

suggestive evidence for somatic crossing
over. Am ] Hum Genet 27 : 178, 1975.

. Erdtmann B : Aspects of evaluation of

human C-band heteromorphism. Hum
Genet 61 - 281, 1982.

. Gosden JR, Michaell AR, Buckland RA,

Clyton RP, Evans HJ : The location of
four human satellite DNAs on human
chromosomes. Exp Cell Res 92: 148,
1975.

Karp LE, Martin
GM ! Somatic stability of variant C-band
heterochromatin. Hum Genet 35 : 163,
1977.

Hoehn H, Martin GM . Clonal variants
of constitutive heterochrochromatin of hu-
fibroblast  after
mitomycin C treatment. Chromosoma 43
. 203, 1973.

Joseph JL, Brach JM, Smith DR : Pat-

man recovery from



12.

13.

14.

15.

16.

RIABEREN RIE 4B F 1%, 1988

tern of exchange induced by mitomycin
C in C-band of human chromosomes. L
relationship to C-band size in chromo-
somes 1, 9, 16. Human Genet 62 . 342,
1982.

Kuhn EM:Localization by Q-banding of
mitotic chiasmata in cases of Bloom’s
syndrome. Chromosoma 57 : 1, 1976.
Kuhn EM : Mitotic chiasmata and other
quadriradials in mitomycin C-treated
Bloom’s syndrome lymphocytes. Chromo-
soma 66 . 287, 1978.

Latt SA ! Sister chromatid exchanges, in-
dices of human chromosome damage and
repair . Detection by fluorescence and in-
duction by mitomycin C. Proc Natl Acad
Sci USA 71 : 3162, 1974.

Mayer M, Matsuura J, Jacobs P : Inver-
sions and other unusual heteromorphisms
detected by C-banding. Hum Genet 45 :
43, 1978.

Morad M, Jonasson J, Lindsten J ! Dis-
tribution of mitomycin C-induced breaks
on human chromosomes. Heriditas 74 :
273, 1973.

17.

18.

19.

20.

21.

22.

Patil SR, Lubs MA : Classification of gh
regions in human chromosomes 1, 9, 16
by C-banding. Hum Genet 38 : 35, 1977.
Robinson JA, Buckton KE, Spowart G,
Newton M, Jacobs PA, Evans HJ, Hill R
. The segregation of human chromosome
polymorphisms. Ann Hum Genet 40 :
113, 1976.

Shaw MW, Cohen MM : Chromosome
exchange in human leukocytes induced
by mitomycin C. Genetics 51 : 181,
1965.

Simi S, Tursi F : Polymorphism of hu-
man chromosomes 1, 9, 16, Y ! Varia-
tions, segregation and mosaicism. Hum
Genet 62 : 220, 1982.

Trunca Doyle C : The cytogenesis of 90
patients with idiopathic mental retarda-
tion/malformation syndromes and of 90
normal subjects. Hum Genet 33 :131,
1976.

Tucci SM, Kaye GI : Detection of lateral
asymmetry in the C-bands of mouse
embryo chromosomes exposed in utero to
mitomycin C. Mutat Res 72 1 115, 1980.

— 84—



