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HCCIEAOBAHBIE HECTABNJALHOCTH FEHOMA IIYTEM AHAJHU3A AP-PCR
@HHTEPIIPUHTOB JHK ITOTOMCTBA CAMIIOB-MBLILEMH, HOABEPTHY ThIX
XPOHHYECKOMY y - OGJIYYEHHIO B MAJIBIX 103AX
Tazuee A.H., Besnenxun B.I", Bacunveea I”. B., Jlomaesa M.F._, Cupoma H.I1.
HucrutyT Teopenyeckoii 1 sxcnepumenransHoii 6uodusuxu PAH, [Nyuwmno, PO

Pe3yNbTaThl SNKHIEMHONOTHYECKHX H KCEPHMEHTANBHBIX HCCIENOBARHH YKa3bIBAKT
Ha HHAykumio HectabunbHocTH resoma (HCID) y motoMmcTsa ponuTeneii, noasepraBlunxcs
po3zeiicTBHI0 Homm3upywmed pagmaund. 3ra HCI, npexae Bcero, nposiensercs
NOBbIIIEHHEM TEMINOB MYTHPOBaHHS H YBeNHueHHeM PHCKA BOIHHKHOBEHHS ONMYXOJEBBIX H
JpyrHX naTonorr# y moromctsa. OOHAKO, OLEHKa FeHETHYECKOrO PHCKa HEHCTBHA MajIbIxX
JI03 pajMalHA y MOTOMCTBA YENOBEKA H XHBOTHLIX [0 HENABHETO BPEMEHH, B 3HAUYHTENbHONR
Mepe, GasupoBasach Ha DJKCTpanonfuHH 3(Q¢exroB OGONBIMX 103, MNONYYSHHBIX C
HCMONb30BAHKMEM TPAaXHUHMOHHBIX MapKepoB. B HacToslleM HCCNE/IOBAHAM MBI TOMLITAIHCH
HalTH  ONTHMAIbHLIE  YCNOBHA  NONYHYEHHS  KOJIHYECTBEHHO  BOCMPOH3BOABMBIX
dunreprpuaros J{HK meromom TP ¢ nponseonsHo BeibpannemM npaiimepom (AP-PCR)
HCIIONB30BaTh CPaBHHTCIILHBIH aHaNn3 MHKPOCATEUTHT-aCCOLMMPOBARHBIX
TI0CJICIOBATENBHOCTEN HA - MYNBTHIIOKYCHBIX (HHTEPNPHHTaX AN OLEHKH BO3MOXHOCTH
nunykupa HCI' B coMaTtmueckux kieTkax noroMctBa (F; MOKoneHnA) Mbluiefi-camilos,
nofBeprumMxca oGMyHeHHIO MalbiMH Jo3aMH Y -pagHauns. Camuor Mbomeit BALB/c
noaseprand obmydennro B ao3ax 10,25 u 50 c[p npu mommoctn 1 cI'p/cyTku u yepe3 15
JHeit nocne 06irygeHus ciapHBau ¢ HeoGny4yennbMu caMkamu. JUis Beiaenenns JHK Gpanu
buoncHi0 KoHuHMKa xBocta (7-8 MM) y camuoB MblwieH Qo H nocne ofbiyyenus, y
HeOO.TyueHHBIX CaMOK H Y TIOTOMCTBa B IBYXMecsuHOM Bospacte. [l nposeaerusa AP-PCR
6biH TecTHpoBaHH 17 pa3lHYHBIX OJHTOHYKJICOTHHOB C MO3HLHMH HX IIPHTOJAHOCTH A
HCMONB30BAHHA B KauecTBe "apOuTpapu’-mpafiMepoB,  IO3BOJNIAIOIHX  MONYYHTD
BOCTIPOH3BOJMMbIE JUIA KOMKHYeCTBeHHOro aHanusa JHK-QuHrepnpuHTH. DM npaiimeps
npenctasasid coboii "kopoBbie" NOC/IEA0BATENBHOCTH MHKPO ~ H/YIH MHHHCATENTHTOB, HIH
¢naHKHpylOlMe HX NOCNenoBaTenbHOCTH. BocnmponssoauMocts AP-PCR dnurepnpuuToB
Taloke 3aBucena oT konnuectsa JJHK-marpunst (0,7-35 nr), koHnenTpauun npaiiMepos (0,1-
1 pM) B peakumoHHOH cMecH H Temneparypul omTxkHra. Hanbonee kadectsenHble,
pocnpou3ssoaumbie AP-PCR. duurepnpunts reHomuoii JHK nosryuens: npu Henonssopannu
B KauecTBe mpaitMepa 20-mepHoro onuronykieotuaa 5°- TGG TGT TCC TGC CAC AGA
AA-3’, pnaHKHPYIOIIEro MHKPOCATE/LIHTHBIR TOKYyC Atplb2 B OKpecTHOCTSX resa pS53 Ha 11-
# xpomocoMme MbiH. PesynbTaTs ananusa cpegnero yucna nonoc B JJHK-¢unrepnpuntax na
XHBOTHOE B I'PYIINAaX JEMOHCTPHPYIOT yBeaHueHHe yucna npoaykToB AP-PCR na 30 u 50% -
y MOTOMCTBa caMuOB, 06nydedHsIX B Ao3ze 25 u 50 cI'p Mo cpaBHeHHIO ¢ TakoBBIM Y
NOTOMCTBA KOHTPONBHBIX camuoB. CpaeHHTENbHBIH aHaNH3 HHAMBMAyansHmx AP-PCR
(MHrepnpHHTOB TOTOMCTBA OGJyHYeHHBIX H HEOGIydeHHBIX CaMLOB BBIABIAET HE TONMBLKO
yBeNHYeHHE BapHabeNbHOCTH MHKPOCATE/IHT-aCCOLHH POBAHHLIX MOCNEIOBATENLHOCTE, HO
H 4acTOTH «HEPOAMTENbcKHX monocy (Ha 12 u 37%) ma dunrepnpunrax JJHK noromkos
camuos, obmyuennnix B gmo3ax 10 um 25 cIp 3a 15 p@ell g0 cnapupanus (Ha
nocTMeiioTHYecKolf CTamHK cnepmaroredesa). PesynpTaThl HCCIENOBaHHMA YKa3blBalOT Ha
BO3MOXHOCTh TPAHCMHCCHH B COMaTHUYCCKHE KIETKH MOTOMCTBA H3MEHEHHH, MOBBIIAIOMIHX
HCT, ot camuoB-ponHTene, NOABEPrHYTHIX A0 CNapHBaHHA HH3KOHHTEHCHBHOMY raMMa-
o6ny4ennto. Ilpuumnoii Qopmupobanus cocrosuHs HCE B comaTmyecknx iieTkax
NOTOMCTBA, BO3MOXHO, SABJISETCA 3aKpesieHHe HeneTanbHbIX HapymieHH# B JIHK monosbix
KieTok caMuoB. Paborta 6bu1a yactHyHO nojnepxana PODU, rpanr 97-04-48243,

22



Investigation of genomic instability by analysis of AP-PCR DNA fingerprints in

the offspring of male mice exposed tc chronic low doses of y-radiation
AL Gaziev, V.G. Bezlepkin, G.V. Vasil'eva, M.G. Lomaceva, N.P. Sirota
Institute of Theoretical and Experimental Biophysics of the Russian Academy of Sciences,
Pushchino, Moscow Region, 142290 Russia

The results of epidemiological and experimental studies suggest the possibility of
arising of genomic instability in the progeny of ionizing radiation-exposed parents. The
genomic instability manifests itself primarily as an increased mutation frequency and an
increased risk of tumors and other pathologies in the progeny. However, the estimates of
genetic risk of low doses of ionizing radiation for human and animals progeny up to recently
essentially based on the data of extrapolation of ..igh-dose effects and by application of
traditional genetic markers. In the present study, we tried to find optimum conditions for
obtaining quantitatively reproducible fingerprints of genome DNA by the method of
arbitrarily primed PCR (AP PCR) and to use a comparative analysis of multilocus fingerprints
(microsatellite-related sequences) of to estimate the possibility for arising of genomic
instability in somatic cells of the progeny (F1 generation) of male mice exposed to low doses
of low-intensity y-radiation. Male BALB/c mice exposed to 10-50 c¢Gy at the dose rate of |

cGy/day and in fifteen days after irradiation, were mated with unimadiated females. DNA was

isolated from biopsies taken from tail tips (7-8 mm) of male mice before and after irradiation,
of unimadiated females and of two-month old offspring. In order to carry out AP-PCR, 17
different oligonucleotides were tested for their suitability for being used as arbitrary primers
to obtain DNA fingerprints repreducible for quantitative assays. These primers were core
sequences of micro- and minisatellites or their flanking sequences. Other conditions for AP-
PCR were also carefully chosen. The reproducibility and quality of DNA fingerprints were
determined as a function of DNA template amount (from 0.7 to 35 ng), oligonucleotide
primers concentration (from 0.1 uM to 1.0 uM), and the temperature of their annealing. Best
quantitatively reproduced AP-PCR fingerprints of genomic DNA were obtained by using of a
20-mer oligonucleotide 5’- TGG TGT TCC TGC CAC AGA AA-3’ flanking the
microsatellite locus Atplb2 near p53 gene on mouse chromosome 11. In order to analyze AP-
PCR fingerprints obtained for a variety of mice individuals, we created a computer program
essentially facilitating the comparative analysis of variability of discrete bands. The
assessment of the average number of bands in DNA fingerprints per animal in a group
demonstrated an increase in AP-PCR product number by 30% and 50% in the progeny of
males irradiated with 25 ¢Gy and 50 cGy, as compared to the control correspondingly.
Comparative analysis of individual AP-PCR fingerprints from the progeny of irradiated and
intact males revealed nor only an increased variability of microsatellite-associated sequences

but also an increased frequency of «non-parental bands» (from 12 to 37%) in DNA -

fingerprints from the progeny of males irradiated with 10 cGy and 25 ¢Gy (at the postmeiotic
stage of spermatogenesis) 15 days before conception. The results of the present study show a
possibility for alterations increasing genome instability to be transmitted from male parents
exposed to low-level gamma radiation prior to conception to the somatic cells of the progeny.
The changes leading to genomic instability in the somatic cells of the progeny are probably
the result of nonlethal damages fixing in the germ cells DNA of the parents.
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