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Transgenerational Effects in the Progeny of Mice Exposed to Acute High
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Abstract

Transgenerational effects of low dose-rate (LDR) radiation have not been well studied. We have
estimated the incidence of copy number variations (CNVs) in the progeny born from 65 week-old male
C57BL/6J mice after continuous exposure to gamma-rays at several LDRs (0.05, 1 or 20 mGy/day for 400
days to total doses of 20, 4000 or 8000 mGy, or 20 mGy/day for 150 days to a total dose of 3000 mGy) or
from 18 week-old male C57BL/6J mice after exposure to a high dose-rate (HDR) of 770 mGy/min (total dose
3 Gy). This year, using array CGH to screen for CNVs, we analyzed the progeny born from male mice after
exposure to a LDR of 20 mGy/day (total dose 3000 mGy) and the progeny born from male mice after exposure
to a LDR of 1 mGy/day (total dose 400 mGy). To identify “real new mutations,” we tested all candidate CNVs
found using quantitative PCR and estimated that the frequencies of F1 mice containing CNVs in these groups
are 30.0% and 11.0%. So far, we have observed a statistically significant increase in the frequency of F1 mice
with CNVs born from male mice exposed to 20 mGy/day LDR radiation for 400 days (total dose 8000 mGy).
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Table 1 The numbers of the (candidate) CNVs detected by array CGH and confirmed by qPCR

20 mGy/B 20 mGy/B 0.05 mGy/H
m:érau— z:azgjau— A (8000 MGy) (3000 mGy) (20 mGy)
= =

= _+ CGH PR CGH  PCR CGH  PCR CGH PCR
0= 5‘”‘3 7 CED CED  CED  CED | CED  GED  CED  CEb
B w2 BE 2 P FA
(szype 0 9 9 [1] 22 22 [1] 5 5 2 2
=5 1 11 5 5 2 2 0 0
4 1 0 2 1 0 0 4 1
(lType s) 3 31 [1] 2 1 1 1 2 0
2 21 3 3 2 10 0 9 0
(Total) 26 5 [2] 12 9 13 3 15 1
(Type L + S) 35 14 [3] 34 31 [1] 18 8 17 3
(BT 2) 156 142 36 100

1EDP(CType SHHEL LS FNDEERD,. TNETNOBC2MT, 4L, 1L, 0HZH. COXRTIEEHLE.
EHCEZEEMBEEFNBZIIIANENENLE, 3E, 1T, OERDON>TWS. [ ] ARBEEOE (RE).

Table 2 The numbers of F1 mice with CNVs

RITLTC TR R 0 I X D ADH (%)
TR Type L Type S Type L+S
XX 81 5( 62) 5( 62) (2] 10( 123) (2]
SERST oz 75 4( 53)[1] 20 27) 6( 80)I[1]
AZ+AR 156 9( 58) [1] 7( 45)([2] 16( 10.3)[3]
XX 6 3( 43) 0( 0.0) 7( 43)
o.(ozsonr:‘%gjg #*2 54 0( 00) 1( 19) 1( 1.9)
AZ+AR 100 2( 20) 1( 1.0) 3( 3.0)*
XX a3 20 4.7) 20 93)[2] 6(14.0) 2]
(}‘5”5%% #*2 57 4( 7.0) [1] 1( 1.8) 5( 88)[1]
“”“‘ AZ+AR 100 6( 6.0) [1] 5( 50)([2] 11( 11.0)[3]
XX 18 30 16.7) 5T 111) 4(222)
(E%O“I}@n{f #*2 18 1( 56) 1( 56) 2 (11.1)
AZ+AR 36 4( 11.1) 3( 83) 6 ( 16.6)
XX 67 5 13.4) [1] 7( 10.4) 16 ( 239) 1
(23%0"6?1"1’5% #*2 75 13 ( 17.3) 5( 67) 16 ( 21.3)
AZ+AR 142 22( 155) *[1] 12( 85) 32 ( 22.5) *[1]
2770 mGv/® XX 78 30 1) 0( 0.0) 2( 7.1)
gogﬁ“ﬁ%‘éﬁ #*2 31 3( 9.7) 2( 65) 5( 16.1)
d AZ+AR 59 5( 85) 2( 34) 7 (11.9)
== XX 25 1( 4.0) 1( 40) 2( 8.0)
gooo%éﬁ 2 19 0( 0.0) 1( 53)[1] 1( 53)[1]
: AZ+AR 44 1( 23) 2( 45)[1] 3( 68)[1]

x2 HIEAE (FR16~258E) L USHRE (FR226~FH2EE) ITBVWVTIMI I BF7LACGHELE
EPCRIEICK YBAL MG - FRERZH OI VM
BROZEZRFDOIIRF. CORICEVWTEERAZTNIRELTHY Y FENTWS, [ ] RIFEHE
D, EYIEREK, *P<0.05 (Fisher® ERERERRTE)
The numbers in brackets indicate those of mice with duplications (internal numbers). *P<0.05, **P<0.01



