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Basic Studies for Detecting 2 vivo Somatic Mutation in Mice
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Dept. of Biochem., Inst. for Cancer Res., Osaka Univ. Med. School
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Basic studies were carried out for somatic mutations in mice by treating F, embryos

heterozygous at 7 recessive coat color genes from PT and HT cross.

Numbers of mutant spots per mouse induced by X rays or urethane increased when

embryos were treated at later stages from day 8.5 to 12.5, that is, with the increase of

numbers of target cells (melanoblasts). Numbers of mice used to detect one mutant

were 1/2000 of those for spermatogonial mutation.

There was no difference in the mutation rate/R/locus among different treated

stages, and the value was similar to that for spermatogonial mutations, which indicates

that the method is very useful to detect genetic hazards.
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Figure 1. Experimental Procedure.
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Table 1. in vivo somatic mutations in PT-HTF, mice

induced by X rays (110R) given at various stages of

gestation.
Treated No.of Live-births Coléred spots WMVS
days of pregnant
. No. (Av.) Incidence (%) Incidence(Z)
gestation mice
8.5 21 (2002 147 (7.4)P 12/141° (8.5)  1/141°(0.7)
10.5 .61 -(38) 238 (6.3) 26/218 (11.9) 3/218 (1.4)
12.5 29 (21) 145 (6.9) 39/140 (27.9) 3/140 (2.1)
Control 155(124) 885 (7.1) _22[750 (2.9) 4/750 (0.5)

Incidences of somatic mutations and WMVS (white midventral spots)

were given by the 'oumbers of affected offspring per survivors.

Statistical analysis was performed by X? test against untreated

"
controls. X°

expected value in a cell was less than 5.

test was applied with Yates' correction when

a Numbers of pregnant mice which delivered live offspring. The

remainder resulted in abortion or cannibalism.

b Average numbers of live-births per pregnant mouse which

delivered live offspring.

¢ Numbers of offspring which survived more than 3 weeks.

Difference from live-births shows neonates which died a few

days after birth.

Table 2. in vivo somatic mutation in PT-HTF, mice

induced by urethane (Img/g) given at various stages of

gestation.
!

Treated »NO'Of Live-birth Colored spot WMVS
days of pregnant

gestation mice No. (Av.) Incidence(l) Incidence(Z%)
10.5 46 (29) 200(6.9) 25/195(12.8) 12/195(6.2)
12.5 47 (21) 149(7.1) 33/138(23.9) 2/138 (1.4)
Control 155(124) 885(7.1) 22/750 (2.9) 4/750 (0.5)

a, b, c: details are given in the legends to Tablé 1.
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Figure 2. Somatic mutations in mice induced by X rays
(110 R) . Numbers of spots per mouse are given against
treated stages of gestation. Vertical bars mean 95%

confidence limit.

0.029CH -7z, )

Rz, XRZ12.50BBECEHL BAITE, 40
1ELBOCHEECEREAR Y BRI TV S
(Figure2), Z#ui2, IRH7 0, 1 DOERETR »FR
THDANIED YT A TREAITH2 2 L 2T LT3,
Russell & DT 7 £ TORATROEFE, T05T
PHBEEY LR LLnIE, R PT-HTF, 285215
WRATEREPRH L T 3 »iFBE X iz (Table 3),

g7, MEFIC L B L SN AEHEPEE(WMYS
white midvantral spot) ix, 7L % >10.5H B E5EELI4
X, ZORMIZ, HTHTH o7 (Table2),

3, XL 2EEBETE .

Table 43, X X D ZBATR 2R L EEFELT
L7:bDTH2, BEFERICE> TEATAEDOEDN B3I
ENFEw e, XEZBEL Tk, W.L. Russell D{T-
7o ETERIE T DR E BT P L AR L REH S
THBDOEETFED, ¢, d, pETHERL TAL. BR

0.34 ( [.
0.32 ¢
0.30 ¢
0.28 ¢+
0.26 ¥
0.24 ¢
0.22 ¢
0.20 ¢
0.18 ¢
0.16 ¢+
0.14 ¢
0.12 ¢
0.10 ¢
0.08 &+
0.06

0 . $
10.5 12.5

Stage at treatment (days)

Spots per‘iouse

B\w

Figure 3. Somatic mutations in mice induced by
urethane (1.0mg/g) . Details are given in the legends to

Figure 2.

Table 3. Numbers of mice used to detect one mutant by
1 R of X rays.

No. of mice used for

Method detecting one mutant
h per R
Germ-line 7 x 105
(specific locus)
Somatic 4 x 102
(P’I‘-—H'I'Fl, day 12)

Wi, &L{EEhhol, ULhrUEEBRMNZEICAWS L

o7z 1n, pa, pe BT, EWEEXRLTWS,
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Table 4. Gene loci mutated by X rays

Affected loci

Method
A a b c d P 1In pa pe
Spermatogonia 5 - 45 27 42 38 - - -

Somatic cell - 11 15

6 15 11 5 8 3

Table 5. Sensitivity of fetal pigment cells to X-ray
induced somatic mutation in mice.

Treated : Estimated No. Mutation rate

day of target cells per locus per R
8.5 4.0 x 10° 1.6 x 1077
10.5 5.3 x 102 1.9 x 1077
12.5 2.4 x 10° 1.2x 1077
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