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ABSTRACT : Fluorescence in situ hybridization (FISH) with the DNA probe for human chromosome 4 was
used to analyse in vitro radiation induced chromosome rearrangement in peripheral lymphocyte. Translo-
cations, dicentrics, acentrics and color junctions involving the painted chromosome were scored according to
the Protocol for Aberration Identification and Nomenclature Terminology (PAINT) system. The frequency
of chromosome rearrangements including reciprocal translocation, dicentric, acentric fragment and color
junction increased with radiation dose. The frequency of dicentric chromosome reduced by the fixation time
following irradiation, whereas that of translocation was relatively persistent. The applicability of FISH for
scoring stable translocation for biological dosimetry was demonstrated.
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Fig. 1. Human metaphase spread hybridized with chromosome-specific composite DNA for chromosome 4. Detection of bound

probe was biotin and avidin as described in ‘Material and methods' (A). The same metaphase spread as (A) shown with PI exitation
and emission (B).

Fig. 2. Translocation [t(Ba): thick arrow, t(Ab): thin arrow] Fig. 3. Dicentric chromosome [dic(BA): thick arrow] in-
between chromosome 4 and another non-target chromo- volving chromosome 4 and associated acentric fragment [ace
some. (b): thin arrow).

Table 1. Radiation-induced chromosome rearrangement identified by FISH with the DNA probe for chromosome 4: Numbers and
frequencies of color junctions, translocations and dicentric chromosomes

No. of
No. of Cell No. of No. of No. of No. of
Dose Cells Equivalents  Aberrant Color No. of Cells with No. of Cells with
(Gy) Scored Scored Cells Junctions  Translocations Translocation  Dicentrics Dicentric t/dic
0 1885 221 4 7 6 3 1 1 6.02
(0.0317) (0.0271) (0.0045)
0.5 1046 122 11 12 8 6 4 4 2.00
(0.0984) (0.0656) (0.0328)
1 1000 117 29 38 30 18 8 8 3.75
(0.3248) (0.2564) (0.0684)
2 1147 134 109 162 86 55 44 43 1.95
(1.2090) (0.6418) (0.3284)

*The number in parenthesis indicate No. per cell equivalent.

37 W&ol 4 AMATE AA genomeofl A AFR|Sh ol s d MAl(dic), F&AH A (ace)e] F7} Mk F7bel w
DNAZZS 7ok, A AEsz sbstglvt o zns g} ol F7hski A& ¢ 5 91w, color junction®] 475 A
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Table 2. Radiation-induced chromosome rearrangement identified by FISH with the DNA probe for chromosome 4: Numbes and

frequencies of insertions, acentric fragments and ring chromosomes

No. of
No. of Cell No. of Cells with No. of No. of
Dose Cells Equivalents Acentric Acentric No. of Cells with No. of Cells with
(Gy) Scored Scored Fragments  Fragments Insertions Insertion Rings Ring
0 1885 221 0 0 0 0 0
(0.0000) (0.0000) (0.0000)
0.5 1046 122 3 0 0 0 0
(0.0246) (0.0000) (0.0000)
1 1000 117 6 0 0 0 0
(0.0513) (0.0000) (0.0000)
2 1147 134 60 2 2 4 4
(0.4478) (0.0149) (0.0299)
*The number in parenthesis indicate No. per cell equivalent.
Table 3. Numbers and frequencies of translocations induced
by radiation using FISH with the DNA probe for chro- R
mosome 4 12 v
No. of Translocations 1.0
Dose (no. per cell equivalent) ? 08
(Gy) Total 1(Ab) (Ba)  t(bAA) g ]
0 6 3 3 0 .
(0.0271)  (0.0136)  (0.0136)  (0.0000) v e
0.5 8 5 3 0 02 Pt
(0.0656)  (0.0410)  (0.0246)  (0.0000) 004 SRR SRl
1 30 14 15 1 — e oy . — . .
(0.2564)  (0.1197)  (0.1282)  (0.0085) bo 03 10 5 20
2 34 44 42 0 pose (&
y 0 tAb -e tBa
(0.6418)  (0.3284)  (0.3134)  (0.0000) U am'o”unmon J

*The number in parenthesis indicate No. per cell equivalent.

gl wpet F7kate As o4 AU

w wm BEARE AU AT Fucl nREE 4T
Aztol ME7 A Ve o el ERekis dy
PAINT rﬂuﬂtﬂ(loos)qmv— AEAAT et G S 7h)
o]t} Color junction® PAINT 1]
oA Faghd oA O]"o“’] A= g A Aol A] AR
of 3 uioksl ool AAZ vehie] 1 4 A o3l

(o)
Febt AaAAE e RS Ade ¥ 39 2o,

| QFel F9fell centromere7} 913 t(Ab)<] '3L;9¥ oA
9l centromere7} 91E t(Ba)R FEFFL wf 0.5 Gyol Al
0.0410/cell equivalent9} 0.0246/cell equivalent t(Ab)2] ¥z
7b v 2 208 vEid ot 1Gysd| A 0.1197/cell equi-
valent9} 0.1282/cell equivalent, 2 Gyol|A]+ 0.3284/cell e-
quivalent$} 0.3134/cell equivalent2 LFERL} t(Ah)9} (Ra)e] &

Fig. 4. A dose-response curve of different types of translo-
cations, dicentric chromosomes and color junctions induced
by radiation.
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Fig. 5. Comparison of the frequency of dicentric chro-
mosome induced by radiation between FISH and con-
ventional Giemsa staining.
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Fig. 6. Comparison of the frequency of acentric chromosome
induced by radiation between FISH and conventional Giemsa
staining.
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Fig. 7. Frequencies of translocations and dicentric chro-
mosomes induced by radiation using FISH with the DNA
probe for chromosome 4 by culture time.
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o7} ypAwk A d o] A9 Oncord|A}e) chromosome in situ
hybridization system-$- w}g}t}. Signal& ZZA]7]7] &) anti-
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al., 1992; Lucas and Sach, 1993; Tucker ez al., 1994, 1995b).
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