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PEOEPAT

Llenb: Coznanue banka JIHK paGoTHUKOB, MOABEPTILIMXCS MTPO-
(heccroHATLHOMY XPOHMYECKOMY OOJTyYeHHIO B IIMPOKOM JHMAara3oHe
1103, I WICHOB UX CeMeii ISl COXpaHEeHUsT YHUKAJIbHOTO FeHETUYECKOrO
MaTepHaia 3TUX JIIONei ¥ OLIEHKU B JAbHEUIIIEM PUCKa OTIATEHHBIX CO-
MaTUYECKUX Y TEHETMUECKUX ITOCIIEICTBIIA OOTyIEHUS C UCTIONb30BAHM -
€M COBPEMEHHBIX MOJIEKY/ISIPHO-TeHETUYECKMX TEXHOJIOTHA.

Marepuanbt u metonbl: bank JIHK nipencrasieH 61oornyeckum
U TEHeTMYEeCKUM MatepuasioM pabotHukoB [10 "Mask" u ux cemeit. Y
MPUBJIEYCHHOTO KOHTHMHIEHTA Tocjie ohopmiieHusT fokyMeHTa "MHbop-
MUPOBaHHOE coryiacKe” OCYIIECTBISIIOT 3a00p KpoBU U3 BeHbL. KpoBb
WCTIONB3YIOT JUIS BBIIETIEHUS U COXpaHeHUsT Tuia3Mbl Tipu —70° C, BbIe-
JIEHUSI U COXPAHEHUsI JIeKoUMTOB 1ipu —70° C, MostydeHus1 U coXpaHe-
Hust JHK mipu +4° C mm —20° C. Y NaumeHTOB ¢ MHTAIALIMOHHBIM T0-
cryrieHreM 2 Pu oTOMpay Takke MOKPOTY JUTst BbIIEJICHYSI, aHAIN3a U
COXpaHEHUsI KJIETOK JIETKHMX € MocIeaytoIyM nomyyenueM u3 Hux JHK.

Pesynbratel: [TpencrasieHsl naHHble 1o co3nanuio banka JJHK Ha
1844 yenoseka. M3 npuBieueHHBIX Jiioneii 1423 denoBek sIBISIIOTCST pa-
ootHrkamu T1O "Mask". Boibllas 4acTh NMPUBJICYEHHOrO MEpCoHaIa
[1O "Masik" mpencraBieHa pabOTHUKAMU OCHOBHBIX MTPOU3BOICTB (pe-
AKTOPHBIN, PATIMOXUMUUYECKUI 3aBOIbI, 3aBOJI TIO MIPOM3BONCTRY TUTYTO-
Hust). CyMMapHBbI€ MOTTIOILEHHbIE 103bI BHELIHETO raMMa-00TydeHUsI 3a
Mepyroa TPyHoBoi aesiteibHocTr coctaBuu 0,01-966 clp. 3HauuTesb-
Hasi yacTh nepcoHana (67,7 %), MpUBIeYeHHOTO K co3iaHuio banka
JHK, nmena npodeccroHaIbHBI KOHTAKT ¢ ICTOUHMKAMU HE TOJIBKO
BHEILIHETO, HO M BHYTPEHHETO OOJTy4YeHMsI OT WHKOPIOPUPOBAHHOTO
29Pu, Hekoropbie pabotHuku [10 "Masik" ipuBjiedeHbl K ciadye 61uosio-
TMYECKOTro MaTepuasa B AWHAMUKE, Yepe3 OIpeleleHHble NHTePBaIbl
BpPEMEHHU, B CBSI3U C YeM 0OI1Iee YMCIIO YeTOBeKO-00cnenoBanuii B bax-
ke JIHK na nipezcraBnennyio koropty (1844 ven.) cocrasnsier 2000. U3
obureir koroptel BbiaeseHbl 308 cemeii wim 403 cemeiiHble TpOKU
(oTen, MaTh, peOEHOK), XapaKTepu3yeMble Pa3IMYHBIMU KOMOMHALSI-
MU O0JTy4eHUs POAUTENIEH, Pa3HOUM IMHAMUKOM UX O0JIyYeHUS U pa3HOM
BEJIMUYMHOIN MPEKOHLENTUBHBIX O3, TIOJYYEHHBIX 3a TOIbl paboThl Ha
npou3BoacTBe. [IpeKOHIIENTUBHBIE JO3bI BHEITHETO TaMMa-00IydeHUs
Ha opraHusM poauteseit B 403 cemeitHbIX Tpoiikax coctaBuiu ot 0,01 1o
791 cIp. CoznaHbl GyMaxkHble HOCUTEM MHMDOPMALMKU U 3JIEKTPOHHAS
6a3a naHHbIX banka JIHK, BKouaroime MHIMBUIYaIbHbIC MEIUKO-/1C-
Morpaduieckme, mpodeccCuoHaTbHbIE W T030BbIe XapaKTePUCTUKU, a
TaKKe KayecTBEHHble U KonmyecTBeHHble mokasarenu JHK. Benercs
pa6orta 1o nonosHeHuto banka JIHK o61y4eHHBIX Jtofieit 1 uX ceMei.

BoiBonbt: Cosnan bank JIHK pa6otHukos 10 "Masik”, nonsep-
TIMXCST TPOGECCUOHATBHOMY XPOHUYECKOMY OOTyYEeHHMIO B LIMPOKOM
IMArna3oHe 103, U WICHOB UX CEMEii, KOTOPBII MOXKET OBITh NCTIONb30BaH
JUTST U3yYeHUsT MYTAlIMOHHOM, BapUAIIMOHHOMN W SITUTEHETUYECKOM 13-
MEHYMBOCTH T€HOMa COMAaTUYECKUX KJIETOK OOTy4YeHHBIX JIIOAEH U VIS
HCCJIEIOBAHMST BO3MOXKHOCTH TPAHCMUCCUM PaIUallMOHHO-UHIYLIPO-
BaHHOI HECTAOMIILHOCTH POIUTEILCKOTO TeHOMA B COMaTUUECKUE KITeT-
KM [TOTOMKOB Yepe3 3apOobILLIeBble KJIETKU B LIEJISIX OLIEHKU TeHeTuYec-
KMX TOCTIEICTBUI OOTy4eHUsI M KAHLIEPOTeHHOTO PHCKa

B Hacrosiee Bpemst Ha ocHoBe co3naHHoro banka JIHK ocyiect-
BJISIIOTCSl MCCJIEIOBAHMS MO OLIEHKE POJIY SMUTCHETUYECKON M3MEHYH-
BOCTHM I'eHOMa B pa3BUTHHM paka Jierkoro y pabotHukos [10 "Masik" ¢ uH-
TISIIMOHHBIM TIOCTYTUICHUEM TUTYTOHUSI-239, a TakKe TI0 OLIEHKE POJTH
MoJMMOPGHBIX BAPMAHTOB TEHOB penapaliy OOTyYeHHbIX JIIOAEH B UH-
MBUIYATbHOM OTBETE Ha PaIUAlIMOHHOE BO3ICUCTBHUE.

KioueBsle ciioBa: xporuueckoe eamma-ooayuenue, eHympennee oony-
YeHue 0m UHKOPNOPUpoBarHoeo naymonus-239, pabomnuku 110 "Mask", no-
momku 0oayuennbix podumeneii, banx JIHK, nepcnexmuebt uccredosaruii

ABSTRACT

Purpose: Establishment of the DNA Bank of nuclear workers
exposed to occupational chronic radiation over a wide range of doses
and their families in order to preserve this unique genetic material for
the further risk estimation of late somatic and genetic exposure effects
using state-of-the-art molecular-genetic techniques.

Material and methods: The DNA Bank contains biological and
genetic material from nuclear workers of the Mayak PA and their fam-
ilies. A sample of blood is drawn from the vein of involved contingent
after signing a document titled "Informed Consent". From the blood
sample, plasma is separated and stored at —70°C, leukocytes are sepa-
rated and stored at —70°C, DNA is extracted and stored at +4°C or —
20°C. Collection of sputum from patients exposed to inhaled 2°Pu was
also performed for the DNA extraction.

Results: The DNA Bank presents data on 1,844 individuals. Of
them, 1,423 individuals were nuclear workers of the Mayak PA. Most
of the involved workers were employed at the main facilities (i.e. reac-
tors, radiochemical plant, and plutonium production plant). Total
absorbed doses from external gamma-rays for the employment period
amounted to 0.01-966 cGy. Chronic radiation syndrome was registered
for 435 individuals involved in the study during the period of maximum
radiation exposure. Most of workers (67.7 %) included in the DNA
Bank were exposed to occupational radiation both from external and
internal (i.e. due to incorporated 2>?Pu) sources. Some of the Mayak
workers were subjected to collection of the biological material in
dynamics, i.e. with fixed time intervals. Total person-studies in a cohort
presented by the DNA Bank (1,844 individuals) amounted to 2,000.
From the general cohort, 308 families and 403 family trios (i.e. a father,
a mother, and a child) were formed, which are characterized by various
combinations of the parents' exposure, different patterns of their expo-
sure, and different pre-conceptive doses received for a year of work at
the nuclear facility. The pre-conceptive doses from external gamma-
rays to parents in 403 family trios ranged from 0.01 up to 791 cGy. The
paper files and a computer database of the DNA Bank were generated,
which included the individual medical-demographic information,
occupational and dose characteristics, as well as qualitative and quan-
titative measures of DNA. Currently efforts are focused on expansion
of the DNA Bank of exposed individuals and their families.

Conclusion: The DNA Bank of Mayak workers exposed to occu-
pational chronic radiation over a wide dose range and their families,
which could be utilized for investigation of the mutational, variational
and epigenetic genomic variability in somatic cells from exposed indi-
viduals, and feasibility of transmission of radiation-induced instability
in the parental genome in somatic cells of the offspring via the germline
cells to evaluate genetic effects of exposure and carcinogenic risks. The
current studies based on the established DNA Bank evaluate roles of
epigenetic genomic variability in the lung cancer development in the
Mayak workers exposed to inhaled 2*Pu, as well as polymorphic vari-
ants of repair genes for exposed individuals in an individual response to
radiation.

Key words: chronic gamma-rays, internal exposure to incorporated
239Pu, workers of the Mayak PA, offspring of exposed parents, DNA Bank,
research prospects




