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HALBISIHAJIBHASL AKAJIOMIAA HABYK BEJIAPYCI

IIpuBeTcTBME YYACTHHMKAM MEKAYHAPOAHOU HAYYHOUH KOH(pEepeHIHH
«PAAAUOBUOJIOTI'UA U DKOJOT'NYECKASA BE3OITACHOCTD — 2025»

VYBaxkaemble y4aCTHUKH KOH(pepeHImu!

Pecnybnuka Benapych yzensieT mepBOCTENIEHHOEC BHUMaHHE OOECIICUEHHUIO PaAMalliOHHOW U
9KOJIOTHYECKOH O€30IacHOCTH KaK OJHOMY M3 KIIIOUEBBIX HalpaBlICHUH COLMAIBHOW MOJUTHKH.
[MocnenctBust KpymHeimed TexHOTeHHOW KaTacTpodsl Ha YepHoObUIbCKOM ADC TpOAOIIKAIOT
0CTaBaThbCs aKTyaJbHOHW MpoOJieMOH, KOTOpas TpeOyeT KOMIIEKCHOTO IMOJIXO0Aa M JOJITOCPOYHBIX
pemennii. [Ipesunent PecnyOnuku Benmapych MOCTOSIHHO AEPKUT 3TH BOMPOCHI B (POKYyCE CBOETO
BHUMAaHHUS, YTO OTPAKAET CTPATETHUECKYIO 3HAUMMOCTD UX PELICHUS ISl OJ1aromnonyyus Haluu.

CornmanpHasi MOJIMTHKA UTPAET KIIOUEBYIO POJIb B MPEOJOICHUN SKOHOMUYECKHX U COIIMAIbHO-
NICUXOJIOTMYECKUX IOCIEeACTBUN aBapud. Bompockl, Kacaromuecs yaydIICHHS YCIOBUH >KU3HHU
HAaceJIeHUs Ha IIOCTPAJaBIIMX TEPPUTOPHUAX, HAXOJATCS IOJ KOHTPOJIEM pPYKOBOJACTBAa CTpaHbl,
BKJIIOYasl 3aKOHOJATENbHbIE W HCIIOJHHUTEIbHBIE OpPraHbl BIACTH. belapych Hakolwia YHHUKaJIbHBINA
OTIBIT BOCCTAHOBJICHUS PaJUOAKTHBHO 3arps3HEHHBIX 30H, YTO HE TOJBKO CHOCOOCTBYET Pa3BUTHIO
9KOHOMHMKH, HO U IOJIEPKHUBAET COLIMATIbHYIO CTAaOUIBHOCTE.

Wuctutyr pagumobmoniornn HanmonanbHOW akamemun Hayk bemapycu octa€rcs BaKHBIM
Hay4YHbIM ILIEHTPOM, AaKTHBHO YYacTBYIOIIMM B peaJM3alUd TIOCYJapCTBEHHOW crTpareruu. Ero
UCCIIEIOBaHUsl W Pa3pabOTKH CIOCOOCTBYIOT CO3JIaHHI0 YCTOWYHMBOM CHCTEMBI DPaHalldOHHOTO
KOHTPOJISI, YNPAaBJICHUIO CEIbCKMM M JIECHBIM XO3SIMICTBOM, a Takke pa3padOTKe peIIeHUH ais
0e30MmacHOr0 BEACHMA JKU3HENESTENPHOCTH Ha TIOCTPAJABIINX TEPPUTOPUAX. ODTOT YCHEeX CTaji
BO3MOXHBIM ~ Onarozapsi TOCYAapCTBEHHOH TMOANEpKKE M TECHOMY B3aUMOJCHCTBUIO C
MEXIyHApOIHBIMU apTHEPAMHU.

benapyce kak rocynapcTBo, pa3BUBAIOLIEE aTOMHYI) 3HEPIE€THKY, CTAJIKHBAETCS C HOBBIMH
3aja4aMy, TPEOYIOIIMMHU OOBEJNHEHHUS HAYYHBIX JIOCTHKEHWUH WM CONMAILHOW TOJHUTHUKU. BakHO
COXpaHUTh M Pa3BHUBaThb HAKOIUICHHBIH OINBIT, YTOOBI 0OECHeyuTb Oe30MacHyl0 SKCILTyaTalHio
SJIEPHBIX 00BEKTOB, YIPABICHNE PaJUOAKTUBHBIMH OTX0JIaMHU M YCTOHYHMBOE pPa3BUTHE TOCTPAIABIINX
peruoHoB. Bonpock! 4epHOOBIIILCKHUX MOCIEICTBIM MPOIODKAIOT 3aHUMATh BaKHOE MECTO B IIOBECTKE
[pesunenra Pecniy6imkn benapych, moauepkrBas 3HAYMMOCTb UX PEIICHUs JIst Oy IyIIero CTpaHbl.

[IpuBercTBYsl y4dacTHHMKOB MexXIyHapoIHOW Hay4yHOW KoHQpepeHunn «Paguobuonorus u
aKkonoruueckas OezomacHocth — 2025», HamumonaneHas akanemusi Hayk benapycu BeIpakaer
MIOXKEJIaHHUs YCIIEIIHOW padOoThl, KOHCTPYKTHBHOTO IMajora M JOCTHXKEHHS HOBBIX BBICOT B 00JacTu
paJMaliOHHON U SKOJIOTHYECKON 0€30MaCHOCTH.

IIpencenarens Ilpesnaunyma

o , Vel
HanuonansHolt akanemuu Hayk benapycu, 2
aKaJgeMHUK o 5 %’M‘&.’ B.T'. I'ycakoB



NATIONAL ACADEMY OF SCIENCES OF BELARUS

Welcome Message to the Participants of the International Scientific Conference
"RADIOBIOLOGY AND ENVIRONMENTAL SAFETY - 2025"

Dear Conference Participants,

The Republic of Belarus devotes its high-priority attention to radiation and environmental safety
as one of the key directions addressed by the national social welfare policy. The aftermath of the most
severe Chernobyl NPP accident continues to be a pressing challenge to this day, dealing with which
demands for an integrative approach and long-term decisions. The President of the Republic of
Belarus maintains a constant focus of attention on the issues recognising the strategic importance of
handling them for the sake of well-being of the nation.

Social welfare policy plays a crucial role in overcoming economic and socio-psychological
consequences of the accident. The matters related to improving the living conditions of citizens in the
affected residential areas are closely monitored by the nation's leadership, all-level legislative and
executive government authorities included. Belarus has amassed a wealth of unique experience in
recovering radioactively contaminated territories, which promotes economic development and hence
supports social stability in the country.

Institute of Radiobiology of the National Academy of Sciences of Belarus remains to be a
central scientific establishment actively involved in the implementation of the national strategy. Its
research and development efforts contribute to the efficiency of a radiation control system, agricultural
and forest management, and provide solutions for ensuring the safety of livelihoods in contaminated
areas. This successful advancement was only made possible owing to the government support and
close cooperation with international partners.

Belarus, being a nuclear energy state, now faces new tasks that call for joining together the
scientific achievements and social policy. It is essential to preserve and expand the accumulated
experience to ensure operational safety of nuclear facilities, radioactive waste management, and
sustainable development of affected regions. The Chernobyl-related affairs keep holding a prominent
place on the agenda of the President of the Republic of Belarus, emphasizing the importance of their
consideration for the future of the country.

The National Academy of Sciences of Belarus is greeting the participants of the International
Scientific Conference "Radiobiology and Environmental Safety — 2025" and wishing you all most
fruitful conference sessions, a constructive dialogue and the new heights reached in the area of
radiation and environmental safety.

Chairman of the Presidium of the
National Academy of Sciences of Belarus

f/'
Academician M{)ﬁ@ Vladimir G. Gusakov
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AHAJIN3 HAJIMYUSI TEHOB ®EPMEHTOB BAKTEPHAM BACILLUS SUBTILIS
B 30HAX C PAZHbBIM YPOBHEM PAJUALIMOHHOTI'O ®OHA

C. B. Maabuesa’, E. P. FpnuKeBnql, A.T. Cpica’, . D. Byqemconz, B. C. Bnpr3, X. Axmen’

WMeacoynapoonsiii zocydapemeennsiii sxonozuyeckuii uncmumym um. A. J{. Caxaposa BI'Y,
2. Munck, Pecnybnuxa benapyce, sveta.malceva28@mail.ru
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3Benopycckuii 2ocydapcmeennviti nedazozuueckuii ynugepcumem uvenu M. Tanka, 2. Munck, Pecny6nuxa Benapycy

AHHoTanus. J[esSTeNbHOCT YeI0BEYECKOTO 00IIecTBa PeodpasyeT eCTeCTBEHHBIE 9KOCUCTEMBI C BHICOKOW CKOPOCTBIO.
Tlo4YBeHHBII TOKPOB, SBISSCH BAXKHBIM KOMIIOHEHTOM KOCHCTEM, MOIBEPraeTCs BO3ACHCTBUIO PA3IHMYHBIX 3arps3HUTEINCH,
BKJIIOYAsT paguoHyKIuabl. MOHM3UpyIOIee HW3NydeHHe, SBISACh PEIKUM, HO MOTSHIHANbHO pa3pyIIUTENbHBIM
3arpsi3HUTENEM, MOXKET BbI3bIBaTh moBpexaenne JJHK u apyrux 6uomonexyn. AHTPOIOTeHHbIE HCTOYHUKH PaAnOAKTUBHOTO
3arpsi3HEHHs] BKIIIOYAIOT aBapUM HAa ATOMHBIX JJICKTPOCTAHIMSIX, HCHBITAHUS SIICPHOTO OpPYXKHsS H HEKOTOPbIe BHIBI
MPOU3BOJICTBEHHOM JesTebHOCTH. VCcCienoBaHusl KUBOTHBIX M PACTEHHH B PAJMOAKTHBHBIX 30HAX IIO3BOJIMIH IIOHATH
MEXaHW3Mbl BBDKMBAHHS BBICIIUX OPTraHU3MOB B YCJIOBHUSAX XPOHHYECKOTO BO3JIEUCTBUS paauanuu. OIHAKO BIHSHUE
HOHHM3UPYIOIIETO M3JIyUYEHHs HA MOYBEHHbIE MUKPOOHBIE COOOIIECTBA M3YUEHO HEIOCTATOYHO. B naHHo# pabore mpoBeneH
aHan3 reHoB (epMeHTOB criopoobpasyronmx Gakrepuit Bacillus subtilis, BeigeneHHBIX M3 TOYB Pa3IMUHBIX TEPPUTOPHIA C
pa3HbIM YpOBHeM paauanmoHHoro (ona. Mcmonb3oBanue metoga Real-time PCR mo3BosWiIO BBISIBUTH HAJMYHE TECHOB,
Koaupyronmx (urazy, HUTpOreHasy u mienodnyro docdarady, ¥ OLEHUTh UX COOTHOIICHHE B 3aBHCHMOCTH OT YPOBHS
paauanuu. Pe3ynpTaThl MOKa3and CHIDKCHHE KOJIMIEeCTBa TeHOB (DEPMEHTOB B 30HAX C BBICOKHM PaJHAlMOHHBIM (OHOM, 4TO
MOYET OBITh CBSI3aHO C TOYEYHBIMH MYTALMSIMH WM U3MEHEHHEM SKCIPECCHH TeHOB. IloiydeHHbIe JaHHbIE MMEIOT Kak
TEOPETHYECKOE, TaK U MPUKJIAIHOE 3HAUEHHUE ISl Pa3padOTKU GHOJIOMHIECKMX METOIOB OYMCTKH ITI0YB OT PaJIUOHYKIIUIOB.

KnroueBbie cj10Ba: HOHM3MpYIOLIEE H3JIyueHUE, MOuBeHHBIE Oakrepuu, Bacillus subtilis, d¢uraza, nurporenasa,
mentoynas pocgarasa, Real-time PCR

Beeoenue. ]lesTenbHOCTh 4YEIOBEKAa OKA3bIBACT 3HAYMTENBHOE BIMSHHE HA OSKOCHCTEMBI,
BKJIIOYass M3MEHEHHME KIMMAara, MHTPOAYKLHUIO WHBA3HBHBIX BHUIOB M 3arps3HEHHE OKpYKaloIIeH
cpenpl. [IouBEeHHBIN MTOKPOB, SBISACH BAXKHBIM KOMIIOHEHTOM 3KOCHCTEM, MTOJIBEPraeTCcsl BO3ICHCTBUIO
pPa3IMYHBIX  3arpsi3HUTENICH, BKIOYas HOHU3UpYIOIIee HM3JIy4YeHHe. XOTS  eCTEeCTBEHHBIN
panuanvoHHBI (GOH OOBIYHO HE MPEACTABISET Yrpo3bl Ui KUBBIX OPraHU3MOB, aHTPOIIOI'€HHBIE
WUCTOYHUKH, TaKUe KaK aBapud Ha aTOMHBIX D3JEKTPOCTAHIUSAX, MOTYT 3HAYUTEIHHO IOBBINIATH
YPOBEHb pajiualliy, 4To MPUBOIUT K noBpexaeHuto JJHK u apyrux ouomonekya [1-3].

ITouBeHHBIE MHKpPOOPTaHU3MBI HIPAIOT KIIOYEBYIO POJb B MOAJICPKAHUU IKOJIOTHUECKOTO
OanaHca, y4acTBysd B KPYrOBOPOTE IHUTATENbHBIX BELIECTB M Jerpajaluu 3arpssHurencid. bakrepuun
pona Bacillus, B wactaoctu Bacillus subtilis, u3BectHbl cBoeili yCTOWYHMBOCTBIO K CTPECCOBBIM
YCIOBUSIM, BKJIIOYas paadalMio, OKHCIWTENBHBIH cTpecc W BbicymuBaHue [4]. OHH crOCOOHBI
(uKCHpOBaTh a30T, CONMIOOWIN3UPOBaTh (ochop ¥ TOBBIIATE OHOJOCTYITHOCTH MaKpO- W
MHUKpPO3JIEMEHTOB Uil pacTeHuid. OJHAKO MEXaHHM3MbI aJalTallid dTHX OaKTepHil K JJIMTEIbHOMY
BO3JCHCTBHIO paIMAIINK OCTAIOTCS MaJIOU3y4deHHbIMH [5; 6].

Lenbto manHON paboThHI ABJSETCS aHAIW3 HAJIUYMS TE€HOB, KOAUPYIOUIMX (pepMeHTH ¢urasy,
HUTPOTeHAa3y U IesouHyro Gocdarasy, y Bacillus subtilis, BeiaeneHHbIX U3 MOYB ¢ pa3sHBIM ypOBHEM
panuanroHHoro ()OHA, U OLEHKA BIMSHUS paJAHAIK Ha X (YHKIIMOHAIBHYIO aKTHBHOCTb.

Mamepuanst u memoodvt. Omboop npo6 nougvl. 1IpoObl MOYBBEI OTOMpATUCH HA YETHIPEX
MOJENIbHBIX Y4acTKaX IJIOWAIbI0 25 M? KasKI[bIii:

1. Teppuropusi Ilonecckoro rocyaapcTBEHHOTO pPaHalHOHHO-3KOJIOTUYECKOro 3aroBeIHUKA
(III'PD3) — 30Ha ¢ ATUTETHHBIM BO3/ICHCTBUEM BBICOKHX 03 HOHH3UPYOIIETO U3ITYYCHUS.

2. OplaHCKHi palOH — TEPPUTOPHS C €CTECTBEHHBIM YPOBHEM PaIHALIH.

3. bepesunckuii 6uocdepusiit 3anoseannk (bb3) — 30Ha ¢ ecTtecTBeHHBIM (POHOBBIM ypOBHEM
paananuu.

4. OcTpoBeUKUl pailoH — TEPPUTOPHS, MpPEACTABIAIOUIAs HAYYHBIH HHTEpPEC B CBSI3H C
pacnonoxenneMm benADC.

Ha xaxmom ydactke Obu1o 0T0OpaHo mo 10 mpo6 moussl ¢ riayounsl 10—15 cm. s KOHTPOIsS
BHEIIHUX (aKTOpPOB u3Mepsuiich pH, comepkaHue OpPraHMYECKOro BEIIECTBA, BIAKHOCTD U
TeMIIeparypa MouBHlI.

Boioenenue u uoenmugpuxayus 6axmepuii. Vzonsums 6axrepuii poma Bacillus nmposoamiacs ¢
WCITOJIP30BAaHUEM  KJIACCHUECKMX  MHKpOOHWONOrMYeckux MeromoB [7].  Mopdomornueckue,
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OMoXUMHUYECKHEe U (DU3MONOTHYECKHE XaPaKTEPUCTHKH HM30JISTOB CPaBHUBAIUCH C pedepeHCHBIMU
mrrammamu Bacillus subtilis [8].

Ananuz eenos  epmenmos. I'enomuass JJHK Bwigensuiace ©W3 MOYBEHHBIX TIpo0 ¢
ucnonb3oBanneM Habopa FastDNA Spin Kit (MP Biomedicals, CIIIA). Konnentpanust u unctoTta
JHK omenuBamucey cnekrpodoromerpudecku (cootHomenue A260/A280). JIns AETEKIIUHA TECHOB
(hrTa3Bl, HUTPOTCHA3HI U MIEIOYHON (pocdaTassl HCIOIH30BATNCEH IPAMEphI, KOTOPBIC OBIITH B3SITHI U3
JIUTEpaTypHOTO McTouHKKa (Tabnuua) [9]. Bo uzdexanne ommboYHO# aMiuduKanuy ObUT MPOBEACH
anamu3 in-silico annorupoBanusix remomos Bacillus subtilis, mpencraBaennsix B HHGOPMAIHOHHOM
6a3e manubix NCBI.

IocaenoBarteabHOCTH NPaiiMepoB 1Jisl HAeHTHGUKALNY TeHOB ¢epMEeHTOB

Haspanue INocnenoBaTebHOCTD
Fit-f GACCGTGCGACAGGAGATCA
Fit-r GCCAAGTCCGAAACCGAGAA

Nitr-f AACAGCCTGCTTCGGGTCTG
Nitr-r GCTCGGCAGCTTTCCACATC
Fosf-f TAGAAGCGCAAACCCGGAAA
Fosf-r TTTTCCAGCCTGCCTCAAGC

Peaknmonnas cmech ans Real-time PCR Bxmtowana 4 mxn JJHK (25-30 =r), 1 Mk mpsiMoro u
obpartHoro mpaiiMepoB (100 nmmons), 10 mxn SYBR Green PCR Master Mix (Applied Biosystems,
CIIIA) B obmem oobeme 20 mxit. [Iporokon TP cocrosut u3 3tana npeaBapuTeNbHON A€HATYpaIiu
(95 °C, 5wmun), 30 mukmoB menatyparmu (95 °C, 10 cex), omxura (59 °C, 40 cex) ¥ ymaIHHEHUS
(72 °C, 10 cek). Pe3ynbraTel HHTEPIPETHPOBAIUCH 110 3HauUeHHIO Ct (TIOPOTrOBBIN IMKI) B JHAIIa30HE
18-30.

Cmamucmuueckuti ananus.  JlaHHple 00pabaThiBadNCh C HCHONB30BAHHEM IMPOTPaMMEI
Statistica 10.0. [l OIEHKH 3HAYUMOCTH Pa3IMUUil MPUMEHSUICS OJHOMAKTOPHBIN JUCICPCHOHHBIH
anamm3 (ANOVA) ¢ ypoeaeM 3HaunmocTt P < 0,05.

Pezynomamol ucciedosanus u ux oocyscoenue. B xome uccnenosanus merogom Real-time
PCR 6bu1a onpenenena nonst JJHK Oakrepuit pona Bacillus B mouBenHbIX mpobax, oToOpaHHBIX Ha
YeThIpeX MOAEIbHBIX ydacTKaxX. Pe3ynpTaTsl moKa3zanu cienyromiee pacupeaeaeHue:

— Op1aHcKuii palioH (eCTeCTBEHHBIH ypoBeHb panuanun): 10,5 %;.

— Bepesunckuii 6nochepnsiii 3anoBeank (Bb3, ectecTBeHHbI (OHOBBII yPOBEHB palaIliN):
8,5 %;

— Octposenkuii paiion (Tepputopus Bomu3u benADC): 9,1 %;

— Ilonecckuil TocymapcTBEHHBIH pagnallmoHHO-3Konorndeckuii 3amoBeanuk (I1I'PD3, 30Ha c
BBICOKMM ypOBHEM paauanmn): 11,3 %.

Hecmotps Ha To, uto B 30He [II'PD3 Habmroganocs Hanbompiiee konudectBo JIHK Oakrepuit
poma Bacillus, 3To mMoxeT ObITh CBS3aHO C WX IOBBIINICHHOW YCTOWYHMBOCTBIO K pagUalliH IO
CPaBHEHHIO C JIPYTUMH MUKPOOPTaHU3MaMH, YTO TIPUBEIIO K UX JJOMHUHUPOBAHUIO B JAHHBIX YCIOBHSIX.

AHanmu3 HaJIWYMs TEHOB, KOAMPYIOMIMX (epMeHThl (uTa3zy, HUTPOr€HA3y M IIETOYHYIO
docharasy, mokasan cieayroIre pe3yIbTaThl:

— Op1aHckuit paiioH: TeHsl 00HAPYKeHbI ¥ 43 % H30JIATOB;

— Bb3: renst oOHapyxeHbl y 51 % u30714T0B;

— OcTtpoBenkuii pailoH: TeHbI 00HAPYXKEHBI Y 45 % H30J1ATOB;

—III'PD3: renn obHapyxensl y 21 % M3014TOB (PUCYHOK).
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Amplification
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Pe3ynbTaThl aMIInguKAMH NpaiiMePHOIl CHCTEMBI TSl IeTEKIIMH TeHa,
Kkoaupymwouiero (gocgarasy 6axrepuun Bacillus subtilis (BB3)

HabGmromaemoe cHmkeHne KonmdecTBa TeHoB B 30He [1I'PD3 Gonee ueMm B 2 pasza mo cpaBHEHUIO
¢ bb3 MoxeT ObITH 00YCIOBICHO HECKOTBKUMU (PaKTOPAMH:

1. Toueunsle MyTaruu: JuTenpHOE BO3AECHCTBHE paralliid MOTIIO TIPUBECTH K TMOBPEXKICHHIO
JHK u moTepe pyHKIIMOHATEHBIX TEHOB.

2. VI3MeHeHHe 3KCIIpecCHH IeHOB: Paguanus Moryia HOBIHMATH HA PETYJSTOPHBIE MEXaHU3MBI,
CHHM3HB aKTUBHOCTH I'€HOB, OTBETCTBEHHBIX 338 CHHTE3 (PEPMEHTOB.

3. CenextuBHOE JaBieHUe: B yclIOBUSX BBICOKOTO PaJHAllMOHHOTO (OHa MOINIM BBDKHTH
TOJIBKO T€ IITaMMBI, KOTOPBIE aJalTHPOBAIIICH K CTPECCY, BO3MOXHO, 33 CUET MOTEPH YaCTH F'€HOB, HE
KPUTUYHBIX JUTS BBDKUBAHHSI.

Jns  uckiroueHWs BIUSHUS JpYyrux (akTopoB Ha pe3yibTaThl HCCIEAOBAHUS OBUIH
MPOaHAIU3UPOBAHBI (PU3UKO-XUMHYECKHE TTapaMeTPhl OYBHI:

—pH: 3Hauenusa BapeupoBanuch B mpenenax 6,0—7,5 Ha Bcex ydacTKax, 4TO HE OKa3bIBAET
CYIIECTBEHHOTO BJIMSHUS HA aKTUBHOCTH OakTepuii pona Bacillus;

— ConeprkaHne oOpraHu4eckoro BemiecTBa: Ha Bcex ydacTKax YPOBEHb OpPraHHYECKOTO
BellecTBa Haxowics B auanasone 2,5—4,0 %, 4To sABiseTcs TUIIMYHBIM AJIS1 HCCIIEAYEMbIX PETHOHOB,;

— BraxxHocTp M TemmepaTypa: OTH MapaMeTphl TaKKe HE MOKa3alu 3HAYUTENBHBIX pa3iIniuil
MEXy Y4aCTKaMHU.

Takum oOpa3oMm, HaOmOAaeMble HM3MEHEHHs B HalMYMM T'€HOB (EPMEHTOB MOXKHO C
YBEPEHHOCTHIO CBSI3aTh C YPOBHEM PaJHallMOHHOTO (oHA.

Qynxyuonanvhvlie nocreocmeus. CHUKEHUE KOIUYECTBA TEHOB, KOJMPYIOMIUX (UTaA3y,
HUTPOTC€HA3Y U ILENO0UHYI0 (ochaTasy, MOKET HMETh CEPhE3HBIE MOCIEICTBHS JJIs1 3KOCHCTEMBI:

— Hapymenue kpyroBopora mnuTarenbHbIX BemecTB: @urtaza u menouHas Qocdaraza
y4acTBYIOT B MuHepanmu3anuu (ochopa, a HUTporeHaza — B ¢ukcanuud a3ora. CHIKEHHE HX
AKTUBHOCTH MOXKET TIPUBECTH K JEPUIIUTY 3TUX DJIEMEHTOB B II0YBE;

— CHwKeHne OHOJOTMYECKOM aKTHMBHOCTM MOYBBI:  YMEHbLICHHE ()YHKIHOHAIBHOTO
paszHooOpa3us MUKPOOHOTO COOOIIECTBA MOKET HETATUBHO CKa3aThCsl HA TUIOIOPOJIMH MTOYBBI U POCTE
pacTeHui.

bakrepun popma Bacillus m3BecTHBI cBoell CHOCOOHOCTBIO K aganTaliil B JKCTPEMATbHBIX
ycloBUsIX. B JaHHOM ciiyyae BO3MOXKHBI CIENYIOIINE MEXaHU3MBI:

1. AxtuBarus cucteM penapanuu JIHK: Baktepwu mMornum ycWiIuTh aKTHBHOCTH (EPMEHTOB,
OTBETCTBEHHBIX 3a BoccTaHOBIeHHE noBpexaeHni JJHK;

2. VI3ameHeHne MeTaboInvecKux myTei: B ycnoBusax ctpecca 6akTepuu MOTIIH MEPEKIIOYUTHCS
Ha aJbTEPHATUBHBIC IIyTH [IOJYUYCHUS SHEPIUU U IUTATENIbHBIX BELICCTB;
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3. T'opusoHTaneHEIi MepeHoc reHoB: Bo3moxkno, mramMbl Bacillus subtilis mpro6penn remst
YCTOHYHUBOCTH OT IPYTrHX MHKPOOPTaHH3MOB, YTO MO3BOJIMIO UM BBDKHTH B YCIOBHSX BBICOKOTO
panuanuoHHOro (OHa.

3axntouenue. ViccnenoBanue BbISIBUIO 3HAYNTEIBHOE CHUKEHHE KOJIMYECTBA T€HOB (hePMEHTOB
y Bacillus subtilis B 30omax ¢ BBICOKHM paguHalMOHHBIM ()OHOM, YTO MOXKET OBITH CBS3aHO C
TOYCYHBIMH MYTAIMAMH, HW3MEHCHHEM OKCIPECCHH TE€HOB WM CEJICKTHBHBIM JIaBJICHHEM.
[TonyyeHHBIE JaHHBIE IOJYEPKHUBAIOT HEOOXOMUMOCTh JAbHEHIIEr0 HW3y4YeHHs MEXaHH3MOB
aJlanTaIMy MOYBEHHBIX MUKPOOPTaHM3MOB K paJHallii ¥ UX POJIM B BOCCTAHOBJICHHH 3arps3HEHHBIX
skocucTeM. [lomydeHHBIE pPe3yabTaThl HMEIOT BKHOE MPHUKIAJHOE 3HAYCHHE IS Pa3pabOTKH
OHMOJIOTMYECKUX METOJO0B OYHUCTKH MOYB OT PaAHMOHYKIUAOB. IIOHMMaHHE MEXaHM3MOB ajarTalliu
Bacillus subtilis k paguaiiu MoxeT OBITh HCIONB30BAHO ISl CO3MaHUS MITAMMOB-OMOPEMEINAHTOBR,
CIToCOOHBIX 3(h(DEKTUBHO BOCCTAHABIIMBATH 3aTrPS3HCHHBIC TEPPUTOPHH.
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ANALYSIS OF THE PRESENCE OF GENES OF ENZYMES OF BACTERIA OF THE GENUS BACILLUS IN
AREAS WITH DIFFERENT LEVELS OF RADIATION BACKGROUND

S. V. Maltsava', E. R. Gritskevich®, A. G. Sysa?, I. E. Buchenkov?, V. S. Birg®, H. Ahmed*

*International Sakharov Environmental Institute of Belarusian State University (ISEI BSU), Minsk, Republic of Belarus,
sveta.malceva28@mail.ru
2Polessky State University, Pinsk, Republic of Belarus
®Belarusian State Pedagogical University named after Maxim Tank, Minsk, Republic of Belarus

Abstract. Human activity is rapidly transforming natural ecosystems. The soilcover, being an important component of
ecosystems, is exposed to various pollutants, including radionuclides. It is known that ionizing radiation can damage DNA
and other biomolecules. Anthropogenic sources of radioactive contamination include accidents at nuclear power plants,
nuclear weapons tests, and some industrial activities. Studies of animals and plants in radioactive zones have given us a
deeper understanding of how representatives of higher living organisms can survive despite chronic exposure to radiation.
However, there is insufficient information on the effects of ionizing radiation on soil microbial communities. The article
analyzes the genes of enzymes of spore-forming bacteria Bacillus subtilis, one of the representatives of the dominant
population of the soil microbiome, isolated from soil samples of various model areas exposed to long-term exposure to high
doses of ionizing radiation, as well as under its natural background level. The presence of all three regions of DNA genes
encoding the enzymes phytase, nitrogenase and alkaline phosphatase was shown in the studied microorganisms isolated from
soil samples of model areas, but their ratios were different. It is known that bacteria belonging to the genus Bacillus are
characterized by an exceptional ability to resist and adapt to the damaging effects of various pollutants, but a decrease in the
presence of DNA gene regions encoding the enzymes phytase, nitrogenase and alkaline phosphatase was noted in the studied
bacteria, which were exposed to ionizing radiation for a long time.

Keywords: ionizing radiation, pollutants, bacteria, gene, territory, phytase, nitrogenase, alkaline phosphatase
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