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Transgenerational Effects in Mice Exposed to Continuous Low-Dose-Rate Gamma-Rays
— Genome-Wide Approach for Germ Cell Mutation —
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Abstract

To elucidate whether germ cell mutations induced by chronic y -ray exposure at low-dose-rates can be

inherited by offspring, 8-week-old male specific-pathogen-free (SPF) C57BL/6J mice were exposed to

y-rays at a high-dose-rate of 889 mGy/min for 9 minutes, equivalent to a total dose of 8000 mGy at a

low-dose-rate of 20 mGy/22 hr/day for about 400 days.

to identify mutations that may have been newly generated and inherited by offspring from a parent.

Genome-wide molecular comparisons were made
These

newly identified mutations were then classified based on their nucleotide sequences for comparison between

irradiated and non-irradiated control groups.
of the array CGH method.
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Here we show preliminary examination results on reliability
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*| Fig. 2 Summary of deletions between positions 100,814,316 to

100,974,314 in the 4th chromosome. This was found in one
non-irradiated control mouse 1 (C1)Q and inherited by her
offspring C1F1-2, C1F1-3, C1F14 and C1F1-7.

Fig. 1 Log, transformed ratios are plotted by CGH Analytics 3.4 (Agilent Tech.).
Vertical lines represent the whole genome (lower figure), the fourth
chromosome (middle figure), and part of the fourth chromosome (upper
figure). Gains and losses are represented in the array CGH profiles on the
opposite side across zero. The green belt in the upper figure suggests a
deletion region in C1 female.

Table 1 Reliability of the array CGH in non-irradiated C1 parents and their progenies

ProbeName
A 53 P1ETIE

A 67 POSIIT06S ey 0127 D75 0927 0984 D052 0162 0123 0143 0,069 0243 0168 -0.312) 0153 0133 56 0195 0.005 0273

: containing the deletion
i - Normalized intensity (candidate)

03 Nomnalized intensity (imeguiar in candidate)
: Normalized intensity (imegufar in non-canddate)

Array CGH analysis was performed between non-irradiated C1 @, 3 and their progenies. The red boxed probe IDs represent the
deletions shown in Fig. 2. A combination of Cy3 -labeled normal mouse and Cy5-labeled deletion mouse usually showed
normalized intensities in each probe of more than 0.3, whereas the reverse combination showeded normalized intensities in each
probe of less than -0.3. Irregular results accounted for 4.2 % (13/ 300). Combinations between normal mice or deletion mice usually
show normalized intensities.



