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

Transgenerational effects of continuous low-dose-rate y -ray irradiation of male mice have not
been well studied. First of all to establish the method to detect newly generated and inherited mutations by
offspring from an irradiated male mice, we tried to screen germ cell mutations using an oligo microarray
CGH method. Acutely v -ray irradiated (8 Gy at 0.9 Gy/min), 8-week-old, specific-pathogen-free (SPF)
C57BL/6J male mice were mated to non-irradiated C57BL/6J female mice to get their offspring. The
genome-wide molecular comparisons of tail DNAs from irradiated male mouse, its mate and their offspring
were performed to identify mutations that may have been newly generated and inherited by offspring from
the irradiated male mice. Here we show that the oligo microarray CGH analysis could screen mutation
candidates of an average of 196 loci per one progeny from irradiated male, in contrast to an average of 0.4
loci per one progeny from non-irradiated male.

1. BW 2. Ak

AREBRHE T, A A BA~OEHR BRI S EBHEE IR E R FHRT D720, mE=R (0.9
MF - RICKIETRELZHAL ST S22, K Gy/min) @y % 8 D SPF C57BL/6) A A~ ¥
Ry a RHEGRAN LA A~ T R LIRS £ AR (8 Gy) MRS L7, MREH& THEL, 8
Av AL EZRELL, ZOMF - FHafF, Zhbo~ fino> SPF C57BL/6) RS A 2~ 2 & 1 JAH A&
U A L0 BRI E vz ARG UR 2 VT etk o S AR 16~19 HIZA ABIN DI~ T A
RI  FNFT ) L OEAE @R TR i BRI Lo, A ABUIKREEG, A ABUIKRF~T A
Wit o, BEORIBE N &0 L5 R ERZFHE BERICEAENEMEME Y 7Y 7 Lz, 20
TLMERRDIOITE, BT HAAB~ T R & AR R MR & RS IR D L7277/ A
AR T ABRAKR > T0D THRIRER ) & DNA # W T, #VU d~A 2717 LA CGH LTk
TR RRIBENC X > THiz IR S D TidHiah 7 V. WE~ U RAHRO BRERERR M~ T AD
GERE T | w3 L TR 2 B3 5, £ 2 T, TR IR E R O H & 7R T T2,
BEFIACE 2 HEOHRTY ) AZEENTNDLIE Flo. A ABLOBEIHRE JIHERF D 72 0 | EHR B R
BPNEERS BN TE L HEEExLNLA ) A+ FEHRBREE T CEMIMIC R S T A A~ U &
A 7a7 LA CGH L&A L., TOaMMA K (2R & T HEEVCEL DI D S 3R -0 G IF . ()
L7z, ~OFHIM (1HEME) OEMRER y BRI LD

-56 -



BCHDDONEERT D20, FHEA A~ T AT
{EH £ 52(20 mGy/22 hiday) v #1727 H e (5
FE#R R 140 mGy) T 2 KB (IR A A RATER) %
i L., FEAERER. EFR R ROSIERE
DI A A LT,

3. HRDOHME

AU IT LA CGH {EIT X 2 I #iah b 52k As it
DAY ) —= 7 OfER, SRHETIT IS
0 S 196 4 AT D BRI CTYERAE IR ROD o 7273,
FE B S FEHE TIXRERE RN RO D o T DT FH)
0.4 » FTOREI D 7 Td - 7=(Tablel, Fig.1), 4 [ED
4V 27 LA CGH EIZ X » THRHE S =il o
M5 14 7 iz PCRIETHAIE L TRAEDAEL TS
MOMERZAT o T2, ZORER. 2 7 FTITH 19kb FREE
DRIDIFIENHER TE T, Lo T, AV IT LA
CGHIEIC kD A7 V== 7% Dirl L v &F )
LFEIRIC 31T 2 RE R RRZSRER 2T 5 DI
AohThdeE2ONT, ARA Y FT7 LA CGH

HEIZ Ko T S 28R E B o fEglifaik iz >V T
IZ PCR 5B CREDELTCNWDLZ LRI HE L
12, DNA S BN E 21T o THRALHNT U B
FEGEIRAE R OTH L BEZ RO DHTETH D, fkt:
REBITLR D FEBR CIT O RS ERR (35 1 ~ 5 [1))
IZBWTHLE LIz To~ 7 A (2 4 28 HELTE 1972
) @56 717 Voo Al D & AR 28 Bfighr 1 o
/ 2 DNA Z iR L CHERaT L, 4%, 2
NHDODNAZHWTAY IT7 LA CGHIEIZ L A
BAEMmBT5TETHD,

IEBR A A B 2B Tl = 28 IR HS 4 f8EL T
EARSC AT G 15k 3 VLA F O R B EE CHEIC
Lot (Fig.2), Fi=. MBS OB N IER G
STHRBEIC LR THRICE -T2, ZOHEBE LT,
HUZHRHBEORR T O T ERNE L 7o TR Tlde <,
SMEELE B R T ER TR FE AR LD b &S TR
AEOYIH B RS CHERR S 2 A RNBEREIC K- Tl
BB THLARENRE Z BN,

GI' 1na -1 “' 2_' -1 u' 4 AT u' 'd AT

\IEI ] ::--: :_:-- jl ‘-’:O_I-.%%E%é ‘: £} __ —|:|__ ; 3 s i
SUHIbEEEY GHHEEE e HHEE

i Y sRRNEEE UNEREE

ur %l Al nlr %P =T ﬂl’ ?-P -t u' %l AT
AHIHHEE ﬁ: : ﬁ“ LLLETT ﬁ it
; - 11l =éé : : ] 2227 f 3 ;_.;;‘,_
m %f KE-T m .lg' m T*f R -T m’ I‘f ST
:E- | i ‘E“ | 0 : ’E: | __ : ;g)u | ;
“ar ‘.?.: = av 4, - o Té..‘ 2 -..“.,"“ G 1, i
Lﬁ-l;f _—-I-H _ul' ‘ll'&f e ur T&f i -__-T ) .“

E plilidaiil 3 IHESE i

Fig. 1 An example of resulfs obtained by oligoarmay CGH in one progsny. DNAs from imadiated mala

mouse (R25, shown in left side lanes of each chromosome) and ifs one child (R25-1, shown in
right side lanes of sach chromosome) were repeatedly analyzed (6 iimes,as shown in lane
number 1-8). To screen the mutation, we performed "differential abermation” protocol using
these twelve amay results. Red lines: ganomic loss. Grean lines: genomic gain.
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Table T The number of muiation candidate loci in the fetuses from aculely imadiated

{B8Gy) or non-irradiated male mice
kraated male No. of Non-imradisted No. of
mouse No. Progeny Mo | getectedloci | mele mouseNo | N | geiected loc
1 261 (5} 1 0
R25 z 323 4) 2 0
£ 757 [18) a 0
RZE 1 70 (5) ct 4 0
4 32Q) 5 1 {0}
R3Z 1 210 (1) 6 0
1* 3 (@) 7 1 {0}
R36 z 27 (10 1 1.(0)
a 62 {75} P [
1 171 {1) ES 1.(D)
R4l 2 2209 3 I3 0
1 128 {19) 5 1 (D}
R4Z z - & 1{m
Ed - 7 -
RAS 1 281 (1)
49 1 32 00)

Summary of mutation candidate loci detectedby oligoarray CGH. The fetuses were
sampled at 16-19 emboryonic days old fetus from acutely irradiated (R} or non
-iradiated (C) male mice. All analyses used 224 K arrays except those marked
with an asferisk (*) that used 1M arrays. Numbers shown in parentheses indicate
large delefions containing more than two flanking array probes.
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Fig. 2 Distribution of the number of the implantation sites detected from
the uterus of the pregnant female mice exposed to low-dose-raie
(20 mGy/22h/day) gamma-ray for 7 days (iofal dose of 140 mGy).
There were more females having implantation sites from 1to 4
in irradiatted group than in non-iradiatted group {P<0.05).
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