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HY «Incmumym ceponmonoeii im. [4.@. Yebomapvosay HAMH Ykpainu, Kuis, Yxpaina,
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ENNI'EHETUYHE NTPOI'PAMYBAHHSA CXNJIBHOCTI
A0 XPOHIYHUX 3AXBOPIOBAHb

VY GaraTh0X JOCTIKEHHSX BUSIBICHO, 1[0 HECIIPUATIMBI YMOBH Iijl 4aC paHHHOT'O PO3BUTKY OpraHi3-
MY MOXXYTb CIIPHIMHATH HETaTHBHI HACTIAKHU IS 3J0POB'S Y JOPOCIOMY Billi, BKITFOYAIOYH ITiABUIICHY CXH-
JBHICTH /10 OHKOJIOTIYHHMX, HEWPOJeTreHepaTUBHUX 3aXBOPIOBaHb Ta niadery 2 Tumy. HakomndyeTtscsi Bce
OlnbIe TOKa3iB TOro, IO KIOYOBY POJIb y IUX IpOLEcax BiAIrparoTh 3MiHU Ha PiBHI emireHeTHYHOI
peryiAIii aKTUBHOCTI TeHiB. EMreHeTHYHO «IpOrpaMyBaTHCS» y PAHHBOMY OHTOTCHE31 MOXKE ¥ Iporiec
CTapiHHA K Takuid. Ponb emireHeTHYHUX MOMAIA y MPOTpaMyBaHHI BIK-3aJIEKHUX XPOHIYHHX 3aXBOPIOBAaHBb
JIOBEJICHO y 0araThOoX CEKCHEPUMEHTAIBHUX Ta CMiZeMIONOTiUHUX JOCTIDKeHHIX. MeTor 1€l JomoBifal €
BHCBITJICHHS MEXaHi3MiB, SIKi 3yMOBIIOIOTh IIPOLECH EMIT€HETUYHOTO MPOrpaMyBaHHS 3aXBOPIOBaHb JOPOC-
JIOTO BIKY Y paHHBROMY OHTOTCHE3i, a TaKOo)K HaBEACHHS EMITIPUYHHMX IOKa3iB, IO CBiMYaTh HAa KOPHCTH
TIMOTE3U «PAaHHLOTO MPOTPaMyBaHHS XBOpoO mopocioro Biky» (DOHaD).

BOJIKOBA H.E.
Cenexyitino-eenemuunuii incmumym — Hayionanonuti yenmp Hacinuesnascmea ma copmosugyenns, Oodeca,
Ykpaina

CYYACHI MAPKEPHI TEXHOJIOT'Ii B CEJIEKIIIi TA HACIHHUIITBI
CIJIbCBKOT' OCITIOAAPCBKHUX POCJIMH

I'mobGanpHa MeTa CemNeKIii POCIMH — CTBOPEHHS HOBUX 1 YAOCKOHAJEHHS HAasBHAX COPTIB 3
MiABUIICHOIO BPOXAWHICTIO Ta MOKPAIICHUMH SIKOCTSMH.

Y [omoBizi mpeacTaBieHa icTOpis CeNeKuii pOCIuH: BiJ eMIipu4HOro 1000py 0 peaaryBaHHs T'€HO-
MiB.

TpaauuiiiHy cenexIiro pOCIHH HaBITh 3apa3 OMHUCYIOTh Y MIPYYHUKAX SIK «MHUCTEUTBO i HayKay, O4e-
BUHO, TOMY, 11O ii KIHUEBUH pe3ybTaT 3aJIe)KUTh BiJl HABUUOK (axiBLs 3 ceNleKuil sl BHOOpY pi3HUX Bia-
CTHBOCTEH POCIIUH — TaK 3BaHui breeder eye.

I3 BiIKpUTTSAM 3aKOHIB CHAJKOBOCTI 1 MIHJIMBOCTI Ta PO3BUTKOM TEHETHKH 3'ABHIIACS MOKJIHMBICTH
YCBIZIOMJICHO YIIPABIISITH TEepeaadeto HeoOXiAHUX O3HakK. | Temep, 3 HEAaBHIM PO3MOBCIOJDKEHHSM OMICS-
TEXHOJOrii, Mu MoxeMo untat JJHK pocnuH, BUBUaTH, K KOKEH I'€H BiJIOBiAa€ Ha Pi3HI YMOBH CEpEIO-
BWIIA 1 TPOTHO3YBATH, HACKUITEKH €(PEKTUBHO POCIHHA MOKE BUPOOJIATH XiMIUHI PEUOBHHH, 3apal TKUX MU
X 1 CIIOXKMBaEMO.

Y H0mOoBifl pO3IIAHYTa CENEKIisl HOBOI'O MOKONIHHS: TeHOMHA CEeNeKLis, MapKep-0mocepeIKOBaHa ce-
nekis, 6iorexHonorii Moaudikamii reHomis. [IpoBeneHo mopiBHAHHS reHO- 1 peHoTHIyBaHHs. Po3risHyTo
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OCHOBHI BU/IM T€HHO-1H)KEHEPHOT 3MiHM T'€HOMY: TPAHCI'€HE3, IHTpareHes3, IIMUCIeHe3, a TAKOXK MPUKIAAHN IHC-
Ta IHTPareHHUX POCJIHH, pelaryBaHHs T€HOMIB, HABEJCHO MPUKIIAIU POCIIHH 3 peIarOBaHHM T€HOMOM.

BOJIKOB P.A., YEPEBATOB O.B.

Yepuiseyvruii Hayionanvruii yuisepcumem imeni IOpis @edvrosuua, m. Yepnisyi, Yxpaina,
e-mail: r.volkov@chnu.edu.ua

TEHETUWYHHUHA MTOJIMOP®I3M BI)KOJU MEJJOHOCHOI B YKPATHI

Bun 6mxona menonocua (Apis mellifera) oxomntoe 26 minBuaiB, ki moxoaats 3 €sponu, Adpuku Ta
A3ii. [IpoTsrom eBoIONIT TOTIK T€HIB MK OKPEMHMH MTOMYJIAIISIME ITHOTO BHAY HEOAHOPA30BO MEpPEpUBAB-
cs1, Mo ¥ mpuBeno no GopMyBaHHS CydacHHX ITIJIBHIIB Ta TeorpadiqHMx pac, MPHCTOCOBAHUX JO TEBHUX
reorpadiunux obnacreil. BBaxkaeTbces, mo Ykpaina siBiisie co0010 TEPUTOPIiIO0 MPUPOAHOTO MOLMIMPEHHS TPHOX
migBuaiB, a came — A. m. mellifera, carnica ta macedonica. IIpote cy4acHe TeHeTHYHE Pi3HOMAHITTS OIKO-
T MEZOHOCHOI B YKpaiHi MOXKe TaKOK OyTH HACIIIKOM IITYYHOTO 3aBE€3CHHS 1HIITUX ITiIBHIIB.

BuyrtpimnbsoBunoBa cucremaruka A. mellifera, sika cnupaersest auine Ha MOp¢OIOTiUHI Ta aHATOMIYHI
JlaHi, € HEJOCKOHAIOK BHACIIIOK BIUCOKOI MiHJIMBOCTI IMX O3HAK. BiAmOBiqHO, MId HaMIHHOI ineHTHdIKaITii
MMIBHIIB 1 pac HEOOXiIHE 3aCTOCYBaHHS MOJEKYJSIPHHX MapKepiB. 3 BHKOpPHUCTaHHSIM MeToxiB I1JIP-
amInTiQikauii, pecTpUKTa3HOTO KapTyBaHHs, KJIOHYBaHHs Ta po3mudpyBanHs nociuigoBHocteir JJHK Hamun
OyJi0 MPOBENEHO OLIIHKY MOJIEKYJISPHOI MIHJIMBOCTI MITOXOHApialbHUX IeHiB HUTOXpoM okcuaasu Cox | ta
Cox |l. BusiBiieHnii CyTTE€BUN T€HETUIHHIHN TOIIMOP(I3M Y TOIMYJISIMIsX OKOTH METOHOCHOI 3 Pi3HUX PETio-
HiB Ykpainu. [1Ins1xoM MOPIiBHSHHS BJIaCHHUX pe3yJsIbTariB 3 iH(opMmailrieto, HassBHOW y 0a3i manux Genbank,
BCTAHOBJICHO HAJIEKHICTh YKpaTHCHKOT OKomm 10 miasuaiB A. m. carnica Ta ligustica.

T'OHYAPOBA P.N.
Hncmumym cenemuxu u yumonoeuu Hayuonanvnou axademuu nayx benapycu, Munck, Pecnybnuxa bena-
pyes, e-mail: R.Goncharova@igc.by

MAUJIBIE 10361 HOHU3UPYIOIEN PAJTUAIIMA U
OTHAJIEHHBIE ITIOCJIEACTBUA YEPHOBBLIA

Onenka Ouosnorndeckux 3QpdexkroB Mansix 103 (<100 MGy) u odens manbix 103 (<10 MGy) nonusu-
pytomeir paguanuu (MP) nmpuBiekaeT mpuctanbHOoe BHUMaHHE B mociegHue roapl. C 3Toil menbio ObUIO
copMHPOBaHO HECKOJBKO eBporeiickux npoektos, B yactHoctu Multidisciplinary European Low Dose In-
itiative (MELODI). Nmetoruecs ceityac TaHHbIC TTO3BOJISIOT 110 HOBOMY B3IJISIHYTh Ha 3()()EKTUBHOCTD HH3-
KOJ/IO30BOTO OOJTy4EHUS MAIOH HHTEHCUBHOCTH JIJIsI 3I0POBbS TIOCTPAIABIIETO HACEIICHHS.

buonornueckas 3phexTHBHOCTD MaIBIX U OYEHBb MaNbIX 103 VP Ha KIeTOYHOM, TKAHEBOM M OpPraHM3-
MEHHOM YPOBHSIX YOEIUTEIbHO MPOJICMOHCTpUpOBaHa pe3ynbraTamu eBporeiickoro RISC-RAD mpoekra
(2004-2008 rr.). Hamu ycraHoBiieHsl reHeTndeckue 3G HeKTbl XpOHUUECKOTO BO3ICHCTBHS OY€Hb MAJIBIX 7103
WP (B nuamazone ot 61am3kux K ¢poHOBBIM U A0 10 cGYy), 00ycnoBIeHHBIX BO3AeHCTBHEM UepHOOBLIBCKUX
PaJHOHYKJIUIOB, B COMATHYECKUX U MOJIOBBIX KJIETKAX €BPOIEHCKOIl phKel MOJIEeBKHU, IIPHUPOAHBIC Oy JIs-
I KOTOPO# HACEJSUTH PaaualioHHO 3arps3HeHHsie paonsl bemapycu (Ryabokon et al., 2005, Ryabokon,
Goncharova, 2006, 2007). I'eHeTH4eckas paaro4yBCTBUTEIILHOCTh COMaTHYECKUX KICTOK PhDKEH TOJIICBKH U
nepudeprudeckux JTUMQOINUTOB YEIOBEKa, a TAKKE MOJOBBIX KIETOK JIAOOPATOPHBIX MBIILECH OJU3KU APYT
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npyry (I'oruaposa, Cmonuy, 2002), 9T0 TO3BOJISIET HCIIONB30BaTh PHDKYIO MOJIEBKY B KA4€CTBE MOJICITHBHOTO
00BeKTa ISl OLIEHKH PAaJUallMOHHOTO PHCKa y deioBeka. C UCIONb30BaHUEM ATOTO MOAETHHOTO BHIA HAMH
BIIEPBbIC OOHAPYKEHO TPAaHCTEHEPALIMOHHOE HAKOIUICHUE PaJlallMOHHBIX MOBPEXKICHUN U HATHYHe TeHOM-
HOW HecTaOMIIBHOCTH Ha MPOTSDKEHHMH MHOTHX MOKOJICHHH B MPUPOIHBIX MOMYJISIIMAX KXUBOTHBIX IO BO3-
JEWCTBHEM XPOHHMYECKOTO OONIyueHMs ¢ OYeHb HH3KOM MomHocThio 103l (Ryabokon, Goncharova, 2006,
2007).

Xopouio u3BecTeH (GeHOMEH NpAMOro 3¢ ¢eKTa MOIIHOCTH 03I, KOTOPBI 03HAyaeT, YTO pajualiy-
OHHBIN PUCK YMEHBILIAETCS C YMEHBIICHHEM MOLIHOCTU J03bl. [IpMHIMNNATBHO BaXKHBIM (DEHOMEHOM SIBJISI-
eTCs HaJMuhe 00paTHON 3aBHCHMOCTH paadannoHHOro 3ddexra oT MorHocTy m0361 (inverse dose rate ef-
fect), kotopasi BeIsSIBIICHA Y MIICKOITUTAIOIINX M YEJIOBEKa B HU3KOM JHana3oHe MOIIHOCTeH 103. Tak moka3za-
HO, YTO TeHeTH4ecKasi 3PPEeKTUBHOCTh XPOHMUECKOTO O0IyueHHs PhlKEH MOJIEBKH MPH OYeHb HU3KOW MOIL-
HOCTH JI03, PACCUUTAHHAs HA CIUHHUILY JIO3bI, TOPA3JI0 BHIIIE IO CPABHEHHUIO C TeHETHYECKOH 3(h(HeKTHBHO-
CTBIO OCTPOr0o OOy4eHHUs IIPU BBHICOKON MoutHOCTH 1036l (I'oHuapoBa, Cmonuy, 2002). Hamm nanHble Haxo-
JSITCS B XOPOILEM COOTBETCTBHHU C PE3yJIbTaTaMH SMHUIEMUOJIOTHYECKUX UCCIIEA0BAaHUN palualliOHHBIX KO-
ropt. Kanueporenable pucku XpoOHHYECKOTO OOMy4YEeHUsI ¢ HU3KOM MOIIHOCTBIO 03Bl Y OOBEIMHEHHOH KO-
ropthl pabounx simepHoit uaayctpun 15 crpan (Cardis et al., 2007) u y koropTs! sxureneit pexu Teua (Kres-
tinina et al., 2005, 2007) oka3aiuch BbIIlIe, YeM KaHIEPOTCHHbIC PUCKHU Yy SIMOHCKON KOTOPTBHI, MOJYYHBILICH
ocTpoe 00JIydeHHE ¢ BBICOKOH MOIIHOCTBIO 103bl. M3ydeHue KaHLEpOreHHOTo pUCKa y 0ObeIMHEHHOH KO-
ropTel pabounx sipepHoi uHIycTpru Ppannun, Benukodpuranuu u CIIA (308 297 paboTHHKOB, cpemHsst
KyMyJIsITUBHast 103a Obuia paBHa 20,9 mGy, a menuanHas coctasisuia 4,1 mGy) mokaszano, 4To pagudanuoH-
HBIH PUCK Ha €AMHUILY J03bI TOA00EH BEJIMYMHAM, ITOJYYEHHBIM JUIS IIOHCKOW KOTOPTHI, MOCTPaAaBLICH OT
B3pBIBOB aToMHBIX 60M0 (Richardson et al., 2015).

HakannuBaercst Bce OoJibliie JaHHBIX O TOM, YTO OHMOJIOTHYECKHE OTBETHI HA BO3/CHCTBHE MAllbIX U
BbICOKHX 703 VP MoryT paznuuarbes. Tak ycTaHOBICHO, YTO TPAHCKPUIILIMOHHBIA OTBET MHAYLUPYETCS TIOA
BO3AEHCTBHEM MaJlblX U OUYEHb MANbIX 403 U pa3IndaeTcs pH 0OJydeHUH MajbIMU U BEICOKMMHU Ao3amu 1P
OTHOCHUTEJIbHO YWCIIa ¥ THUIA MO-Pa3HOMY JKCIPECCHPYEMBIX TeHOB, B TOM YHCJIE y XPOHHYECKH 00iydae-
meix ofei (RISC-RAD, 2008, Albanese et al., 2007, Fachin et al., 2009). TTokasano, uro VP BBI3BIBaET
knactepHsie noBpexkaenus JJHK, oqHako THITBI KITacTEPHBIX MOBPEXIACHUN PAa3IUYaIOTCS IPH JCHCTBUH BBI-
cokux u Manbix 103 (RISC-RAD, 2008). ITockonbky Bce HaceneHue EBpOMBI MOABEPIIIOCH BO3JICHCTBHIO
UepHOOBUTBCKON aBaphH, TO KOPPEKTHAs OIIEHKa OMOJOTHYECKUX MOCIEACTBHI MaJIbIX YPOBHEH pajraliuu
Heo0XoauMa AJIsl TPOrHO3a 3/10POBbS ACCATKOB MUJUIMOHOB JIIOAEH M UX IOTOMKOB.

APOMAIIKO C.E., HIEBIIOBA C.H., BABEHKO A.C.
Hncmumym cenemuxu u yumonoeuu Hayuonanvnou axademuu nayx benapycu, Munck, Pecnybnuxa bena-
pycew e-mail:S.Dromashko@igc.by

IKCHPECCUSA METAJNIOTHOHEHNHA Y BPIOXOHOTI'OI'O JIET'OYHOI'O MOJIJIIOCKA
LYMNAEA STAGNALIS L. KAK OTBET HA BO3JIEMCTBUE COJIEM TSIKEJIBIX METAJLJIOB

Kak u oprannueckue 3arps3HUTENH, TSKETbIE METAJIBl OTHOCST K KOHCEPBAaTHBHBIM MOJUIIOTAHTaM
BOJIHOW cpefpl, TyOUTEIbHO BIUSIOIIMMHE Ha YCTOMYMBOE CYIIECTBOBAHHME I'MIPO3KOCHCTEM. bproxoHorne
MOJITIOCKH TPEACTABISAIOT COO0H PENpe3eHTaTUBHYIO W AKOHOMHUYECKH BBITOIHYIO TECT-CHCTEMY UIA TPO-
Be/ICHUSI OMOMOHUTOpPUHTA B OuoTecTHpoBaHus. OTHUM U3 OMOMapKEPOB, MCIOIB3YEMBIX MPU OLEHKE Ka-
YyecTBa BOJHOW cpebl, siBisieTcs ypoBeHb skcnpeccun MPHK psana «ctpeccopHbIx» reHoB, OTBEUAIOIINX 32
paHHEe pearmpoBaHHE OpraHM3Ma Ha HEOJIarompusTHbIC U3MEHEHHUs BOXHOW cpensl. K HUM oTHOCATCS U
TeHBI HU3KOMOJIEKYJIAPHBIX OETKOB METAIUIOTHOHEHHOB (MT), OTBETCTBEHHBIX 3a pealn3aiuio AeTOKCU(pU-
KallMOHHBIX MEXAaHU3MOB B YCJIOBHAX MOCTYIUIEHUS B OPIaHU3M 3HAUMTENBHBIX KOJIWYECTB TSKENBIX Me-
taioB. B paboTe naHa oneHKa MPUMEHHMOCTH OTHOCHTENBHOTO ypoBHs dkcrpeccun MPHK rema MT y
OJIOBO3pENBIX ocobeii Lymnaea stagnalis maboparopHoro pasBeneHHs B KauyecTBe OMOMapKEpa TOKCHUE-
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CKOTO BIIUSTHUS COJIEH CBUHIIA M KaIMHS B CYOXpPOHUYECKOM dKcriepuMenTe. [lomydeHHble pe3ynbTaThl at0T
OCHOBaHHE IPEAINoiaraTh, 4To Ta u30(hopMa MeTaNIOTHOHEenHa, dKcrpeccust MPHK koTopoii 3HaUnTEIRHO
nHayuupoBanacek nmpu Bozaeiicteuu 0,1 u 1 [1JIK kagmus B 7-cyTOYHOM 3KCIEPUMEHTE, BOZMOXKHO, SABIISET-
cs1 kaamuii-cnenuduyuHoi. [lonydyeHHbIe JaHHBIE TaK)Ke CBUICTENBCTBYIOT O IEeIeco00pa3HOCTH MPUMEHe-
uus ocobeit L. stagnalis maGoparopHoro passeneHus s OHOTECTUPOBAHMS KUAKHX METALIOCOIEPIKAIINX
OTXO0/I0B HAa OCHOBE OLIEHKH I'€HHOMU sKcnpeccuu MeToaoM II1P B pexxrMe pealbHOro BpEMEHHU.

KYUYYK M.B.
Tnemumym kaimunnoi 6ionoeii ma eenemuunoi inocenepii HAH Vkpainu, Kuis, Yxpaina,
e-mail: nkuchuk@icbge.org.ua

TEHETAYHI MOJIA®IKAIIL POCJIMH — BIJI KOPUCHHUX O3HAK 10 HOBUX JIIKIB

V monoBimi Oyzae po3rISIHYTO pe3yabTaTH JOCTiKEeHb 13 OTPUMaHHSI TeHETHIHO-MOIU(IKOBAHUX POC-
JIUH 3 KOPUCHUMH TOCHOJAPChKUMU O3HAKaMH, 0COOMMBOCTI MPOAYKIIi peKOMOIHAHTHUX (papMarieBTHIHNX
OUIKIB y POCIMHAX, CTBOPEHHS iCTIBHUX POCIHWH, siKi HakonuuyroTh MikpoPHK 3 meBHUMU NiKyBalbHUMU
BJIACTUBOCTSIMH.

JUTBUH I.A., PEJIBIHA B./1., EMEII A.A., BJIFOM S51.B.
Unemumym nuwesoii buomexnonoeuu u eenomuxu HAH Yrpaunwl, Kues, Yxpauna,
e-mail:blume@nas.gov.ua

AYTO®ATUA: IYTHU BOBJIEYEHUSA HUTOCKEJIETA K PABBUTHUIO
MMPOIIECCOB CAMOIIOEJIAHUSI B PACTEHUI

AyTtodarust sSBiseTcsl BBICOKOKOHCEPBAaTUBHBIM MEXaHM3MOM JJIsl BCEX DYKAapHOT, BKIIOYAsl pacTe-
Husl. LluTockeneTy OTBOAMTCS OHA M3 KIIIOUEBBIX PoOJIel B peanuzauuu ayTodarud. B yacTHCTH M3BECTHO,
y10 MEKpOTpyOouku (MT) ygacTByioT B 6Morenese ayroarocoM M WX BHYTPUKIETOYHOM TPAHCIIOPTE IS
o0pa3oBaHusi ayTONN30COM (ayTO(arupyronmx BakyoJeld y pacTeHuit). DTH MpPOLECChl OMOCPEAYIOTCS U3-
MEHEHUSIMH (QyHKIIMOHAJIBHOTO cocTossHUSI MT mocpencTBOM MOCTTPAHCIALMOHHBIX MOJU(PHUKALUI BXOs-
[IMX B UX COCTaB OEIKOB, PEXK/IE BCETO AllETHIMPOBAHUS O-TyOyIIMHA.

st viccrieioBaHusl poiM AlleTHIIMPOBAHUS 0-TyOYJIMHA B pealln3allii CTPEeCC-UHIYIUPOBAHHON ay-
toaruu Obuta monydeHa suaus Arabidopsis thaliana, skcnipeccupyromas ciuteiii 6enox Atg8h-eGFP. 7-
JHEBHBIE NPOPOCTKHM 3TOW JIMHUM MOJABEPrajy BIUSHHIO META00JIMYECKOro, OCMOTHYECKOTO U COJIEBOTO
CTpeccoB, a Takxe o0nydeHuto ynprpaduonerom-B (YD-B). Bouto o6HapyxkeHo, uTo ucnonb3oBanue E-64,
WHTUOUTOpA HUCTEHHOBBIX MpPOTEa3, 3aJeCTBOBAHHBIX B peaju3alnd ayTo(aru, yCHINBAIO HEraTHBHEIC
3¢ eKThl CTPECCOBHIX (PAaKTOPOB Ha IOKa3aTesld pocTa, MOATBEPXKAas aJalTHBHYIO POib ayTo(aruu mpu
CTpPECCOBOM BO3jcHcTBHUH. McciemoBanne BHYTPUKICTOUHON jokanmm3aruu Oenka Atg8h mo3Boimio BEHI-
SIBUTh XapaKTEepHbIE OCOOCHHOCTH Pa3BUTHUSI CTpECC-UHIYNUPOBAHHOW ayTodaruu. KiIeTku KOHTPOJIBHBIX
pacTeHuil xapakTepu3oBaiuch TU(PQy3HbIM HUTOIUIa3MaTHYeckuM pacrpeaeneHueM Atg8h-eGFP. Onnako
BCJIECTBUE BIMSHUS CTPECCOBHIX (hakTopoB Habmomanock mosiBieHue auckpeTHoix GFP-comepxammx
CTPYKTYP, JIOKAITU3YOMIMXCS MPEHUMYIIECTBEHHO B KJIETKaX KOPHEBOT'O YEXJIMKa, JMUACPMHCA U TIEPUIIUKIIA.
Crenyer OTMETUTb, UTO MpenBapuTelnbHas 00paboTKa KIETOK TaKCOJIOM M HOKOJA30JI0M HMPUBOIMIA K Ha-
PYLICHUIO BHYTPUKIETOYHOTO TPAHCHIOPTA ayTO(ParocoM, NOATBEPKAast poiib (YHKIHMOHAIBHOI'O COCTOSHUS
MHUKpPOTpYyOOUeK B peanu3aiuu ayrodarun. Taxxe ObUIO IIOKAa3aHO, YTO IO BIMSHUEM BCEX HCCIELYEMbIX
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CTpPECCOBBIX (PaKTOPOB MPOUCXOAUT MpoueccHHr Oenka Atg8 (munupanus $ocdaTHIMIITAHOIAMUHOM, YTO
SIBIISIETCSI TPU3HAKOM OnoreHesa aytodarocom). BiusiHue cTpeccoBBIX (aKTOPOB TaKKe MMENO CIEACTBUEM
JOCTOBEPHOE TOBBILICHUE YPOBHS allETHIIUPOBAHUS O-TyOyJIMHA, YTO HOAYEPKUBACT POJIb 3TOM Moaupurka-
LM B OTIOCPEIOBAHUH ayTO(Pariuy y pacTeHUH.

Jlns mcenemoBanus B3auMOCBsI3u MexXay MT u pa3BuUTHEM HHIYIIMPOBAHHOHN CTpeccoM ayTodaruu
OBLT IPOBEJCH TPAHCKPUTIITUOHHBIA aHAIN3 TPO(UIIeH SIKCIIPECCHU TEHOB 6-TH H30TUIIOB O-TYOYJIHHA U 9-TH
n30TUNOB Oenka atg8 B cTpeccOBBIX YCIOBUAX. BBUIO MOKa3aHO, YTO TMIIEPIKCHPECCHS T€HOB HEKOTOPBIX
n30TUnoB atg8 u o-TyOynuHA SBISIETCS CTPECC-PEryJupyeMoil, a, clIel0BaTeIbHO, Pa3IMYHbIE CTPECCOBBIE
(bakTOpBI MO-pa3HOMY pEeaM3YIOT pa3BHTHE ayTodaruu, WHAYIHUPOBAaHHON cTpeccoMm. CiemayeT OTMETHUTH,
YTO CHHEPTUYECKOE BIMSHUE CTPECCOBBIX (akTOpoB U E-64 BBI3BIBAJIO CHM)KEHUE KH3HECIIOCOOHOCTH KIle-
TOK pacteHuil. [lonydyeHHble qJaHHBIE CBUAETENBCTBYIOT 00 aJanTUBHON PojiM ayTo(darud Mpu BO3AEHCTBUH
aOMOTHYECKUX CTPECCOB HA PACTUTENHHYIO KIETKY, & TAK)K€ CBHIAETENBCTBYIOT O KIFOYEBOM POJH alleTHIIN-
poBaHUs 0-TyOyJIMHA B 00ECIICUeHNH y4acTUsl MUKPOTPYyOOUEK B pa3BUTHH ayTodaruu.

JYKAII JILJI.

Tnemumym monexynapuoi 6ionoeii' i ecenemuxu HAH Yxpainu, Kuis, Ykpaiua,
e-mail: lukash@imbg.org.ua

MYTAT'EHE3 I PEITAPAIIA HIEPBUHHUX ITOIIKOJKEHDb JTHK

VY 2015 pomui orpumano HoOemiBcbKy mpemiro 3a BUAATHI JOCATHEHHA B ramysi pemapauii JHK, mo
3HOBY NPHUBEPHYJIO yBary 10 npoOieM MyTareHe3y i MeXaHi3MiB BiAHOBJICHHS LIUTICHOCTI TeHoMy. B meprri
JECSITHIIITTS TICIIS BIAKPUTTS eKCIIepUMeHTaIbHOro MyTarenesy 1. Memiepom (1927 p.) mocmimpkyBanu, ro-
JIOBHMM YWHOM, (DEHOMEHOJIOTIIO 1 3aKOHOMIPHOCTI 1HAYKOBAHOTO MyTareHesy: (i3mgHOro, XiMi4HOTO i Oio-
JIOT1YHOTO 3AJICKHO BiJl IPUPOAN (aKTOpiB, MO Horo cipuyrHAOTH. [li3HiNe IEHTp Baru 3MiCTUBCS Ha JOC-
JiOKeHHsT epBUHHUX nomkomkens JJHK, MonexyssipHi MexaHi3MH MyTaumidHOTO MpoLecy i pernapaTUBHI
CUCTEMH KIIITHH. Bigmomo, 1o MyTallii MOKyTh BHHUKATH SIK I1iJ] BIULIMBOM MYTareHiB, TaK i CIIOHTaHHO, X04a
B 0araTbOX BUIIJKaX Ba)KKO BCTAHOBHUTH NPUYMHY MOSBU OCTaHHIX. JIOBrHi 4ac BBakKaiH, IO CIIOHTaHHI
MyTanii BUHUKAIOTh MiJ BIUIMBOM TaKMX YMHHHKIB, SIK MpUpOAHMN (PoH pamiamii 1 XiMiuHi 3a0pyaHIOBayi
noBKims (kpiM Toro, BO3 BrOkpemuia Takuii YMHHUK SK 1Ka, 0 MICTUTh CYMIIll MyTareHiB i Kapiepore-
HiB). OtHaK 3a JiTepaTypHUMH JaHUMH y TtoauHu juine 1/10 yacTKy CriOHTaHHUX MYTaIllif MOYKHA BiTHECTH
Ha PaxyHOK 30BHIIIHBOTO ()OHOBOTO BILUIMBY. J[pyroio BaroMor0 MPUYHHOIO CHOHTAHHOI'O MyTareHesy ciy-
I'YIOTh IIOMMJIKH, 110 BUHUKAIOTh MPH peaiizauii MOJEKyISIPHUX MEXaHi3MiB OCHOBHHUX MaTPHUYHMX MpoLe-
CiB: perntikarii, pemapariii i pekomOiHarii. TpeThoro i, MOXKIJIMBO, HE MEHIII BaXIMBOIO MIPHUYUHOIO € TIEpPEMi-
LICHHS Y TEHOMI JIFOMHU MOOUTbHUX reHeTuuHux enemeHTiB (MI'E). 3a pospaxynkamu M. ['puna, 3po0iie-
HUMHM [IPY aHaji31 IpUpoIu MyTaliid y aposzodinu, 6ing 80% croHTaHHMX MyTaliii BAHUKAIOTh BHACIHIJOK
MIE.

Tox Ha BiAMIHY BiJ iHIYKOBaHOTO MyTareHe3y OCHOBHHUM JIKEPETIOM CIIOHTAaHHUX MYTAIlii CIyTYIOTh
nepBuHHI momkopkeHHs JJHK, ingykoBaHi He €K30reHHHMH, a CHIOTeHHUMH YMHHUKamMu. Cepex nepBUH-
HUX TOMIKOMKEHb BUOKPEMIIIOIOTh Taki: 1) MOMMIKH perurikauii (HIOMHJIKH BKIIOYEHHS 1 ClIapiOBaHHs BHa-
CJiTOK TAyTOMEPHHX IIEPEXO/IiB a30TUCTHX OCHOB, XiMidHI MoaM(ikaiii OCHOB; 2) TOMHJIKK pernapartii, oco-
ONMBO 3a HAsSBHOCTI MyTallill y TeHaX, 10 KOIYIOTh pernapaTHBHI PepMEeHTH; 3) IMOMHIKU pekoMmOiHamii (Ha-
NPUKIJIAJ, YHACTIJOK HEPIBHOTO BHYTPIIIHHOTCHHOTO KPOCHUHIOBEpY); 4) OMHO- Ta JBOHHTKOBI PO3PUBH
JHK; 5) iHcepuii i menenii HyKJICOTHIHUX OCHOB Ipu Tpancnosuiisx MI'E; 6) BiamienieHHs okpeMux oc-
HOB; 7) TIPUEJHAHHS IO OCHOB QJIKIJILHHUX TPyI; 8) yTBOpPEeHHS MyTareHHHX merabomiTiB. Ciil BiI3HAYHTH,
110 OJHHUM i3 HalPO3MOBCIOMKEHIMNX 1 HAMIIKIATUBIIINX cepel IHAYKOBAaHUX IMEPBHHHUX MOLIKOKEHb €
aJUTyKT I'yaHiHy, 10 MiCTHTh METHJIbHY ab0 iHIIY aNKiabHy rpyny B nonoxenni O°. TIepBHHHI TOMIKOIKEH-
HS, IHIyKOBaHi €K30- Ta €HJAOT€HHUMH YHHHUKAMU, BUIPABIIAIOTHCS 10- 1 OCTPEIIIKATUBHUMY CHCTEMaMHU
pemapauii. [cHyrOTb TpH pi3HI LUIAXH AJ1s1 BUNPAaBICHHS MEPBUHHUX MOMIKOKEHb Y KIIITHHAX: a) MpsAMe Mo-
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BepHeHHA 10 BuxigHoro crany JIHK (Hanmpuknaz, perapaiis ankilbHUX aJlyKTiB); 0) BUpi3aHHS 3 HACTYTI-
HOIO 3aMiHOIO MOIIKOJKEHOI HYKIJICOTHIHOI MOCIIIOBHOCTI; B) BimHOBNeHHs cTpykTypu JJHK B 00Xin ymiko-
JUKEHOT TUIAHKH.

OcTtaHHIM YacoM 3HaYHa yBara NpUIUIIETHCS penapalii FTeHeTHYHUX NOMIKOIKEHb Y KIITHHAX JIFOAU-
HH, 3BO)XAIOYM Ha 3POCTaHHSA MYTALiHOIO Ta CTPECOBOIO HAaBaHTA)KEHHs Cy4acHOro cBiTy. JlocimimkeHHs
penapaTUBHUX (PepMEHTIB, Y TOMY YHCIIi KJIIOYOBOTO €H3UMY CHCTEMH MPSAMOi penaparlii ajJKiIbHUX MOLIKO-
mkens, O%-metunryanin JJHK-meruntpanchepasu (MGMT), MaroTh Ge3nocepeHe BiTHOMIEHHS 10 Iepco-
HaJIi30BaHOI MEIHWIIMHHA, OCHOBHOIO METOIO SIKOI € Mia0ip €(eKTUBHHUX JIKIB JUISI KOKHOTO KOHKPETHOTO I1a-
Li€HTa, 3BAYKAI0YM Ha Mpo(diyib excrpecii meBHUX reHiB. Y Biagun reneruku moauau IMbBIT HAH Ykpainu
MPOBOAATHCS (DYHIAMEHTAIbHI JOCIIPKESHHSI, OCHOBHA iJiesl SKUX TOJSIrae B peajisallii BIUIMBY YHHHHKIB
OiostoriyHoi Ta XiMiuHOI Mpupoau Ha TpaHckpuilito reHa MGMT abo Ha aKTHBHICTH CaMOI'0 peNapaTUBHOTO
€H3UMY, 3 TOUKH 30py ONTHMI3alii CTpaTerii IiKkyBaHHS 370SKICHUX MyXJIMH. 3alIPONIOHOBAaHO BUKOPHUCTaHHS
LIOTO psimy Oi0JOTiYHO aKTHBHUX YMHHHKIB (POCTOBI (PaKTOpH, LUTOKIHH, JEKTHHH, TOPMOHH) IUISI MOAY-
msi0ii exkenpecii penapatuBHoro ensumy MGMT y kitituHax moauHu. A B pamkax npoekty « COMBIOM»y 7
paMkoBoi mporpamu €C criasHO 3 BigmioMm 6iomenuunoi ximii IMBIT HAH Ykpainu cTBopeHO HU3KY HOBHX
MMOTEHUIHHUX HU3bKOMOJIEKYJIAPHUX IHTIOITOPIB I TPWUTHIYEHHS AaKTHBHOCTI PENapaTUBHOTO EH3UMY
MGMT B kIiTHHAX 37OSAKICHUX My XJIUH IJIs MiCHIICHHS €()eKTUBHOCTI aJKiUTyBalbHOI XiMioTepanii.

MOCC?3 U.b.
Hncmumym eenemuru u yumonoeuu HAH Benapycu, Munck, Pecnybauxa benapycy,
e-mail: 1.Mosse@igc.by

MOJIEKYJISIPHASI TEHETHKA — CIHIOPTUBHOM MEJIUIIUHE

BaxHeluMu 1 HEOThEMIIEMBIMU COCTABJISIIOIIMMU YCIICITHON CIIOPTUBHOM JIEATENIbHOCTU SIBJIAIOTCA
(pU3UYECKUE U NICUXOJIOTMYECKUE CIIOCOOHOCTH YeIOBEKa, KOTOphie Ha 75-85% 00YCIIOBICHBI HAC/IEACTBCH-
HbIMH (pakTopamu. CienoBaTeabHO, BEPIIMH MHPOBOTO CIIOPTa MOTYT JOCTUYb TOJBKO T€ aTJIEThl, KOTOPBIC
00J1a/1al0T KOMITJIEKCOM BPOXKJIEHHBIX CITOCOOHOCTEH M BO3MOXKHOCTBIO JUI MX pealu3anud. J[nurenpHbie
(hm3udecKre M ICUXOJIOTHIECKIE HATPY3KH 3a9acTyIO PUBOIT K TpaBMaM, Hanbosiee 9acThIMU U3 KOTOPBIX
SIBJITFOTCS. KOCTHBIC MEPENIOMBI, U K Pa3IUYHbIM MPO(PECCHOHAIBLHBIM 3200JieBaHUsIM METObl CIIOPTUBHOU
MEHMIIMHEl B HACTOSIEE BPEMs MMEIOT MPEUMYIECTBEHHO KOPPEKTHUPYIOUIYI0 HAIpaBICHHOCTh (MeIuKa-
MEHTO3HBIE ¥ XHPYyPTHICCKHUE METOEI JICUCHHUs). B TO e BpeMs BEISIBIICHUE TCHETHUECKUX MapKePOB PHUCKa
Pa3BUTHS MMATOJIOTUH MO3BOJISICT MPOBOIUTH NPOMUIAKTUYSCKUES MEPOIIPHUITHS JIJIS IPEIyIPEXKICHUS OTac-
HBIX TIOCJE/ICTBUI (PU3NUECKUX U YMOIIMOHATIBHBIX CTPECCOB.

Ponb renoB, ompenesironX ICHX0AMOIIMOHATIFHOE COCTOSTHUE JIFOIeH, H3ydeHa KpaiHe HeJI0CTaTou-
HO, MEXIY TE€M, OlLIEHKa T'€HETHUYECKON COCTaBJIAIOIIEH CTPECCOYCTOMYMBOCTH YEJIOBEKA AAET BO3MOXKHOCTh
BBISIBJISITh HanOoJiee MEePCIEeKTHBHBIX CHOPTCMEHOB. [103TOMY BHEIpEHHE IEHETHYECKOTO TECTHPOBAHUS B
MIPAKTUKY OTOOpa W MOATOTOBKM CIIOPTCMEHOB HEOOXOIMMO KaK JJIsi KOPPEKIUH y4eOHO-TPEHHPOBOYHOTO
Tporiecca, Tak 1 I MPOPMITAKTHKY MATOIOTHIECKUX COCTOSHUM.

Hamu paspabortana M mpoTecTHpPOBaHA MOJICKYJISIPHO-TEHETHUYECKAsh TEXHOJOTHUSI OLCHKH TeHETHYe-
CKOHM IpenpacnoioKEHHOCTH K BBICOKUM CIIOPTUBHBIM JOCTHXKEHUSM, a TAK)KE K Pa3IMYHBIM MATOJOTHIM,
TaKUM KakK TPOMOOTCHHBIC 3a00JICBaHMS, TIEPEIOMbI KOCTEH, pa3phiBbl CBSI30K, IICHX0IMOIIMOHAIILHBIC HAPY-
meHus U Jp. BrisaBrneHs! BapuaHThl 1 KOMOWHAIMK T€HOB, Hanbosee HHPpOpPMaTUBHBIE ISl HISHTH(DUKAITHN
pHYCKa pa3TUYHBIX TATOJIOTUH, M B TOM YUCIIE CTPECCUYBCTBUTENHHOCTH. [loTyueHHBIC TaHHBIE BHOCAT BKJIA]T
B IMOHMMAaHHE T€HETUYECKUX MEXaHH3MOB IPOIIECCOB, aCCOIMUPOBAHHBIX C (PM3UYECKOW aKTHBHOCTHIO He-
JIOBEKA, U TIO3BOJISIOT MPOBOUTH MPO(UIH3AINIO CIIOPTCMEHOB, a TAKXe MPO(UIAKTHKY pa3BUTHS mpodec-
CHOHAIBbHBIX IAaTOJIOTHH.
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Hnemumym neca um. B.H. Cykauesa CO PAH, @edepanvhoiii uccnedosamenvckuii yenmp «Kpacuosp-
cxuti nayunoiti yeump CO PAH», 2. Kpacuospck, Poccuiickas @edepayus,

e-mail: tss@ksc. krasn.ru

WU3MEHUYMBOCTH PASMEPA TEHOMA XBOWHBIX PACTEHUM
B OKCTPEMAJIBHBIX YCJIOBUAX UX ITPOU3PACTAHUSA

Otnen xBoitabie (Pinophyta) siBiseTcs caMbIM MHOTOYHCIIEHHBIM M3 COBPEMEHHBIX TOJIOCEMEHHBIX H
BkitouaeT 6onee 600 BumoB U3 68 poaoB § pasHBIX ceMeiCcTB. XBOWHBIE 3aHHUMAIOT OOIIMPHBIC apeaybl U
obnanarot GompmuM 1o pazmepam (6.500-37000 Mb), cnoxxHO opraHn3oBaHHBIM reHOMOM. Kak u moyemy
XBOWHBIE PACTEHHUS B XOJI€ CBOETO PA3BUTHUS MPHUOOPETH CTOJH OOJBIION TEHOM, OCTAETCSI HESCHBIM /IO Ha-
cTosuiero BpeMeHu. llpennonaraercs, YTo U3MEHUYMBOCTb BEIMYMHBI T€HOMA XBOWHBIX OIpPENENIETCs CO-
BMECTHBIM IMTOOANILHBIM BO3JIeiCTBUEM (PAKTOPOB OKPY’KaIOIIEH Cpeabl, €CTECTBEHHOTO 0TOOpa M MyTareHe-
3a Ha OTAEJbHbIE T€HETUYECKUE IEMEHTHI M UX COBOKYIHOCTH lIpon3pacTanue B 0ueHb Pa3HOOOpa3HBIX
YCIIOBHSIX CPEJIbI, BEPOSATHO, B LIEJIOM CIIOCOOCTBOBANIO (POPMHUPOBAHMIO ¥ XBOHHBIX T€HOMA OOJIBIINX pa3Me-
poB. Bo3mokHO, Ha pa3mep reHoMa XBOMHBIX TaKkKe OKa3ajla BIHMSHHUE JIpeBHss monuiuiongus. Tpancdop-
Malys pa3Mepa TeéHOMa COBPEMEHHBIX XBOWHBIX, OTPa)karollas IPOLECCHl afanTalld U MHUKPO3BOJIIOLUH
MIPEICTABUTENCH 3TOM IPyNIBl PACTEHHH, OCOOCHHO MPOSIBIIETCS B SKCTPEMANBHBIX YCIOBHUAX MX CYIIECT-
BOBaHUs. AHAIN3 UMEIOIINXCS JAHHBIX ITO3BOJISIET pacCMaTpUBaTh B KAYECTBE PECYpPCOB MOAMDUKAIINH pa3-
Mepa TeHOMa XBOMHBIX B 3KCTPEMAIBbHBIX MECTONPOM3PACTAHUIX W3MEHEHHUS YUCIIa XPOMOCOM, BKIIOYAIO-
M€ MOJHUIJIONANIO, MUKCOIUIOMINIO, aHEYIUIOUIUIO, HOosABIeHHe B-xpomMocoM, BapuabenbHOCTh Conepka-
uus suepuoit JTHK, nmoeropsromuxcs nocnenopareiabHocteit JJTHK, cnenuduyHocTs pactipeneicHus 1 ak-
TUBHOCTH reHOB pubocomHoi JIHK, akTuBannio MOOWJIBHBIX T€HETUYECKUX 3JIEMEHTOB, HHAYKLHUIO MyTa-
LUOHHBIX MPOLIECCOB M PACLUIMPEHNE CIIEKTPAa XPOMOCOMHBIX IIEPECTPOEK.

CHUBOJIOB A.B.
Kuiscokuii nayionanvnuii ynieepcumem imeni Tapaca lllesuenka, Kuis, Yxpaina

IHETEJIBHA OPTAHI3ALISA XPOMATHUHY Y KNITUHHOMY SAAPI

IIpocTopoBa opranizarisi XxpoMaTuHy B iHTep(a3sHOMY KIITHHHOMY SApI NPHUBEPTA€E BEIHWKY yBary,
OCKIJIbKH 3HAYHOIO MipOI0 BU3HAUAE PETYJIAIII0 TPAHCKPHIIIIT Ta IHIKMX (YHKLIIOHANEHUX TpoleciB. CTpyk-
TYPHO-(QYHKI[IOHAJIFHOIO OJUHUIECIO XPOMAaTHHY Ha HAMBUIIMX PIBHIX HOTO OpraHizalii € neTeIbHUH TOMEH.
Pe3ynpraTti cydgacHUX IOCIIIKEHB CBITYaTh, IO OCHOBH METEIHHUX JOMEHIB yTpuMytoThes Oinkamu CTCF
1 KOTE€3MHOBUMH KOMIUIEKCAMH, a 3arajioM iHTep(dasHa XpoMocoMa 3HAXOJAUTLCS Y TIIO0YJIIPHOMY CTaHi pi3-
HUX CTYIEHIB KoMnakTu3amii. Jleski ocoOMMBOCTI MeTenbHOI opraHizamii XpoOMaTHHY MOXYTb OyTH JOCIi-
JDKEHI 3a JTOTIOMOTOI0 eJeKTpodopesy i30J1p0BaHUX KIIITHH (KOMETHOTO enekTpodopesy). Pozpobiena namu
MoaudiKaIis I-OTO METOIY JO3BOJISE OIIHIOBATH BITHOCHY KUTBKICTh ITETETh PI3HUX THIIB, iXHIH TOMOJIOTI-
YHHH CTaH, o3IO IIeTeNb 3a po3MipoM Tolo. Hamri pe3ynsTaTi cBig4aTh, MIO 1i TapaMeTPH 3aIexkaTh Bij
TUMY 1 (YHKIIIOHAIBHOTO CTaHY KIIITHH.
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YEBOTAP C.B.

Ooecoruti nayionanvruuil yuisepcumem imeni 1. 1. Meunuxosa, Ooeca, Ykpaiua,

Cenexyitino-eenemuunuii incmumym — Hayionanonui yeunmp Hacinnesnagcmea ma copmosugyenus HAAH
Yxpainu, Ooeca, Ykpaina,

e-mail: s.v.chebotar@gmail.com

CYYACHU CTAH CEKBEHYBAHHS SIIEPHOI'O TEHOMY HINEHUII (TRITICUM
AESTIVUM L.)

3MiHM KJTIiMaTy, 30UTBIICHHS YACEIBHOCTI HACEIICHHS Ha IUIAHETI Ta MOTpeda B XapuoBUX MPOJYKTaX
CTaBJISITh BUKJIUK IIE€pE]] CENEKLUiIOHEpaMH 1 TeHEeTHKaMHU, 110 NPALIOI0Th 3 M KO0 MineHuneo. M’ ska mie-
uuns (Triticum aestivum L.) — cisbechKorocmnoaapebka KysibTypa, sSiKa 3apa3 € OCHOBHUM MPOAYKTOM Xapdy-
BaHHs T Maibke 30 % mocTBa. BU3HaYeHHS MOBHOTEHOMHUX HYKJICOTHIHHUX MOCIiTOBHOCTEH T. aestivum
CIpHUATHME HE JHIIEe PO3yMIHHIO OpraHizamii reHeTHYHOi iH(opMmauii B reHoMi wi€l KyJnpTypH, a 1 OlIbII
e(heKTHBHIH CeJIeKIlii 3 OTPUMAaHHS HOBHX COPTIB, CTIHKHX 10 a0lOTHYHUX CTPECIB, MATOTCHIB Ta IKiTHUKIB.
Baromi 3ycwmuiss Mixkuapoauuit koncopuiym (International Wheat Genetics Sequencing Consortium
(IWGS)) 30ocepenue Ha MOBHOMY CEKBeHYBaHHI i 30ipiii pedepeHcHOTr0 reHomy mineHui 3 copty Chinese
Spring. CekBenyBanHs rekcarmioignoro (2n=6x=42; AABBDD) — Bennkoro 3a po3mMipoM reHOMY IIIE€HHIII
(1C —17 000 MrH) cTano MOXJIMBUM 3aBJISIKA CTBOPEHHM TEJIOCOMHUAM I€HETUYHUM JIIHISM MIIeHuI (Sears
& Sears, 1978), meranbHO po3poOJIEHI METOAWII 3 BUKOPUCTAHHS MPOTOYHOI LUTO(IIOOpUMETpii A
OTpUMaHHs cyOreHoMHUX i xpomocomuux BAC 6i6miorek (Dolezel et al., 2007; Safar et al., 2010), a Takox
3aBJIKH CYYaCHHM TEXHOIOTISAM CEKBEHYBAHHS «HOBOTO MOKOMIHHD» — 454 Ta lllumina. Tlepmoro Gyma cek-
BeHoBaHa 3B xpomocoma sk oJHa 3 HAWOUIBIIMX XPOMOCOM TreHoMmy miieHuui y nadoparopii K. Feuillet
(INRA, M. Knepmont-®eppann, Opanuis). Pobota 3 cekBeHyBaHHS I€HOMY NIICHUIN BKIIOYaia 3asKOPIO-
BaHHsI CEKBEHOBAHUX IOCTiOBHOCTEH i3 BAC KIIOHIB, 3i10paHNX y KOHTITH, 3 (Pi3HIHOIO KapTOIO KOXHOI i3
XpOMOCOM T€HOMY TIIEHHUI]i 32 BUKOPUCTAHHS AeNeIiitHNX-01H-TiHIi i MIKpOCATEIITHUX MapKepiB, a TAaKOXK
i3 reHeTHYHOIO KapToro. KapryBanus BAC kiOHIB, CEKBEHYBaHHS Ta IIOBHOTCHOMHE 30MpaHHs cKe(hoiB
3apa3 Bukonyethbcs 3 BukopuctanHsiM NRGene DeNovoMAGICTM mporpamuoro 3abesneueHss (Appels,
2017). OuikyeThCs, 110 TOBHHIM CEKBEHOBAaHWI TE€HOM IIIIEHUIN — pedepeHcHuit renom copty Chinese
Spring, 6yme omy6mikoBauuii y 2017 pori. Ane Bxe 3apa3 MiXKHapOAHA KOMaH/Ia, [0 BKIIIOYAE JTOCIITHUKIB
3 Kananu, Himewunnu, CLIA, Hlseiinapii, [3paimto, ABcTpii HaBena naHi m040 peceKBEHYBaHHsS YOTHPHOX
EITHUX COPTIB MIIeHuIli. BapiaOenpHicTh 3a MPUCYTHICTIO/BIICYTHICTIO y IIMX COPTIiB IEMOHCTPYIOTH 6—8 %
MOCJTIZIOBHOCTEH reHiB. J[Ba 3 03Ha4YeHHX COPTIB MarOTh TpaHchaokalliro 20 MmH Ha xpomocomi 2A Bix Aegi-
lops ventricosa (Pozniak et al., 2017). 3 MeTor0 Kpamioro po3yMiHHS FeHETUYHOI AUBEPIeHIlii HYKICOTUIHUX
MOCJTIZIOBHOCTEH B TEHOMI ITIIICHUIII TPOBOAUTHCS A€ NOVO CeKBEHYBaHHS 1 30ipKa reHOMY HiMEIbKOTO COPTY
‘Julius’. Kuraiiceki Bueni (Jia et al., 2017) 3asBuiin, 1110 BOHH BUKOPUCTAIH MIEPEI0BI TEXHOJIOTIT 3 CEKBEHY-
BaHHA 1 30ipaHHsA HYKJICOTHAHUX MOCHIIOBHOCTEH /T BUIATHOTO KHTaiicbkoro copty Aikang5s8.

3apa3 a5 epeKTUBHOTO CHUIBHOTO aHalli3y Ta TOYHOTO ONUCY (PyHKIIH CEKBEHOBaHUX MOCIHIiOBHOC-
Tei 3 TEHOMY IIICHUII B PEXHUMI peanbHOro yacy BukopuctoByeTrhes Web miatdopma Apollo (Lee et al.,
2013), CTBOPEHO MIXXHAPOJHMI PEIO3UTOPIN 3 CEKBEHOBAHUX MOCHi0oBHOCTEH reHomy muienuii Ha URGI
(INRA mocnimHuIlbKa OAWHMIS B Tally3i TeHOMIKH Ta 0i0iH(QOpPMATHKH, IPUCBSYEHA CLIBCHKOrOCIIONAPCH-
KHAM pociuHaM Ta ixHiM mkigaukam) (Letellier et al., 2017), sika Hagae iHCTpyMEHTH i Opay3epH IS aHAITi3y
JAHWX 3 TCHOMIKH MIIeHHMIII, 3a0e3meuye T0CTyl 10 cekBeHoBaHux nociigoBHoctell IWGSC pedepencHoro
reromy mmienuti yepes JBrowse (https://urgi.versallies.inra.fr/jorowse/gmod_jbrose/). 3asasku isomy 6pay-
3epy HayKOBIIi, IO MPAIIOIOTH 32 HAIIPSIMOM T'€HETHKa MIICHHIIi, MOKYTh OTPHMYBATH aHOTOBaHi MOCIIiI0B-
HOCTI TreHiB, MapkepiB, MoOLTbHUX eeMenTiB. URGI Takok Hamae A0CTyIT 10 BCiX (Gi3MYHMX KapT MIICHHUIT
(Letellier et al., 2017).
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BUTKAUSKAS DALIUS', PILINKOVSKIJ ANDREJ?
Nature Research Centre, Vilnius, Lithuania®
Fisheries Service under the Ministry of Agriculture of the Republic of Lithuania, Vilnius, Lithuania®

RESTORATION OF BALTIC STURGEON IN THE BASIN OF
THE NEMUNAS (NEMAN) RIVER IN LITHUANIA

The results of the implementation on the international project for the Atlantic sturgeon restoration in
the Baltic Sea are considered. The mutual goal of the project implemented by Lithuanian scientists
representing Nature Research Centre in collaboration with Fisheries Service under the Ministry of Agricul-
ture of the Republic of Lithuania is the restoration of the Baltic sturgeon population in its whole former area
in the Baltic Sea. Successful works on the restoration of the Baltic sturgeon population are conducted in the
Oder and the Vistula basins. The stockings of the Nemunas (Neman) River with the sturgeon fry were started
from 2012 year. It is expected that the sturgeon stockings of the main rivers of the Baltic Sea will enable to
restore local sturgeon populations in these river basins. Till the beginning of the XXI century it was sup-
posed that the Baltic sturgeon Acipenser sturio L. had inhabited the Baltic Sea, but numerous genetic analys-
es of the samples of the sturgeon bones from the archeological findings kept in the museums showed that the
Baltic Sea had been inhabited with Acipenser oxyrhynchus and its population still inhabits several rivers in
Canada. This discovery permitted to start the creation of the Baltic sturgeon broodstock.

Despite these findings no information was available dealing with species specificity of representatives
of extinct population of strurgeons catced in Lithuanian territorial waters. Therefore, two sturgeon individu-
als exhibited in the Tadas Ivanauskas Zoological Museum (Kaunas, Lithuania) were examined in 2014. In-
itially these exhibits were equated to Acipenser sturio species in 1960. After the genetic research based on
the methodology published in 2014 by Polish scientists in the article devoted to genetic studies of sturgeon
and history of their distribution in the Baltic Sea (Popovic et al., 2014) has been carried out in Lithuania it
was found that exhibits from the museum are representatives of species A. oxyrinchus. Comparison of se-
quencing data of two museum-piece individuals representing extinct Baltic population appeared carry the
same D-loop haplotype previously found distributed among A. oxyrichus specimens representing sturgeons
used in the process of population re-establishment. Results of genetic application based on the set of 9 mi-
crosatellite loci also revealed high probability to discriminate individuals obtained from different brood-
stocks and possibility to assign individual fishes to one of two sturgeon species and even to one of investi-
gated samples. Comparison of molecular data of two A. oxyrinchus samples representing dead and survived
individuals until fishes were released into rivers revealed no significant differences in allele composition and
some of genetic parameters indicating possibility to use sample consisting of dead fishes collected during the
process of growing as appropriate sample representing genetic pool characteristic for parental individuals
that represent part of the brood stock participating in production of fry used for annual stocking. The results
of molecular analysis will be used for the implementation of genetic monitoring of the restored population of
A. oxyrinchus.
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BubpaHi Tean nneHapHux gonosigen Ha X 3'i3ai YkpaiHCbKOro ToBapmcTBa reHeTukiB i cenekuioHepis im. M.l. BaBunosa ...

DMYTRUK K.}, FEDOROVYCH D.}, FAYURA L.}, TSYRULNYK A},
RUCHALA J.2, SIBIRNY A.1?

YInstitute of Cell Biology, NAS of Ukraine; Lviv, Ukraine

2University of Rzeszow, Rzeszow, Poland

GENETIC CONTROL OF RIBOFLAVIN BIOSYNTHESIS AND CONSTRUCTION OF
THE EFFECTIVE PRODUCERS OF RIBOFLAVIN, FLAVIN NUCLEOTIDES AND FLAVIN
ANTIBIOTICS IN THE FLAVINOGENIC YEAST CANDIDA FAMATA

Riboflavin (vitamin B;) is one of water-soluble vitamins. It serves as biosynthetic precursor of flavin
nucleotides FMN and FAD. Some yeast species, known as flavinogenic yeasts, overproduce riboflavin under
iron starvation. Candida famata belongs to the most effective riboflavin producers among flavinogenic
yeasts. Methods of molecular genetics gave been developed for C. famata including protocols for electropo-
ration, recessive and dominant markers, strong constitutive and regulatory promoters, CRISPS-Cas9 method
for genome editing. Regulatory gene SEF1 has been identified which encodes putative transcription activa-
tor. Using yeast monohybrid system, it was found that Sefl product interacts with promoters of the structural
genes of riboflavin synthesis and activates their expression. Mutants of C. famata overproducing riboflavin
have been isolated using approaches of classical selection and metabolic engineering. The best constructed
strain accumulated more than 16 g of riboflavin/L during feed-batch cultivation in the laboratory bioreactor.
The strains of C. famata overexpressed FMN or FAD have been constructed. The strains of C. famata ex-
pressing synthetic gene rosB with adapted codon of the soil bacterium Streptomyces davawensis have been
isolated. They produced biosynthetic precursor of flavin antibiotic roseoflavin, known as aminoriboflavin.
To construct yeast producer of bacterial antibiotic roseoflavin, which could be toxic to the yest cell, regulato-
ry promoter of MAL2 gene have been used. This promoter is strongly induced by maltose and repressed by
glucose. The yeast vector expressing gene rosA under control of MAL2 promoter has been constructed and
isolation of the yeast transformants producing roseoflavin is under way.

HASTEROK R,, BETEKHTIN A., BOROWSKA-ZUCHOWSKA N., BRASZEWSKA-
ZALEWSKA A., IDZIAK-HELMCKE D., KUS A, KWASNIEWSKA J., LUSINSKA J.,
ROBASZKIEWICZ E., SKALSKA A., SINHA R., WOLNY E., ZUBRZYCKA K.
University of Silesia in Katowice, Katowice, Poland, e-mail: robert.hasterok@us.edu.pl

REVEALING PLANT NUCLEAR GENOME STRUCTURE, EVOLUTION AND STABILITY AT
THE CYTOMOLECULAR LEVEL USING THE MODEL GRASS GENUS BRACHYPODIUM -
CURRENT STATUS AND FUTURE PROSPECTS

Model organisms offer the set of features, which makes them more useful in various scientific investi-
gation than other, non-model species. Brachypodium genus in general and B. distachyon in particular
represent now a widely accepted by the international research community model system to study various as-
pects of grass biology. The genus Brachypodium consists of about 20 species that have small, and for some
species, already sequenced genomes with a low repeat content, different basic chromosome numbers, size,
morphology and ploidy levels. Brachypodium species have very intriguing and to large extent still unre-
solved phylogeny, short life cycles and simple growth requirements, and are subject to a rapidly and conti-
nuously growing repertoire of experimental tools.

Modern molecular cytogenetics focuses on the study of various aspects or the nuclear genome organi-
sation at the microscopic level. It combines various methodological approaches of cytology, molecular ge-
netics and advanced digital image analysis. In this presentation we focus in particular on chromosome rear-
rangements that have shaped the structure of Brachypodium karyotypes, using comparative chromosome
barcoding by BAC-FISH (fluorescence in situ hybridisation with chromosome-specific bacterial artificial
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chromosomes as probes). The karyotypes of selected Brachypodium species were compared to the model
grass B. distachyon. Single-locus BAC clones derived from B. distachyon genomic libraries were selected
from the assemblies of FingerPrinted Contigs that had previously been assigned to the chromosomes of
B. distachyon. This comparative chromosome barcoding approach can be used to study the organisation of
karyotypes and reconstruct mechanisms of the chromosome rearrangements that have shaped the genome
structure of extant grasses.

Due to its unique cytogenetic properties and well-developed research infrastructure, B. distachyon is
also a convenient system for analysing ‘hot spots’ (and ’cold spots’) of DNA damage in nuclear genomes,
and consequently could be used for environmental monitoring. Chromosome rearrangements are commonly
identified using classical cytogenetic techniques. However, combining whole genome sequence information
and BAC-FISH-based mapping technology enables comprehensive analysis of mutagenic effects at the
chromosomal level and extends our understanding of the mechanisms responsible for chromosomal aberra-
tions. We present the visualisation of mutagen-induced genome changes, including micronuclei formation
and alterations of chromosome territories in interphase nuclei using FISH with selected chromosome-specific
BAC clones, as well as ribosomal DNA and chromosome region-specific (centromeric and telomeric)
probes. Some other current research will also be outlined.

Financial support from the National Science Centre Poland (grants no. 2012/04/A/NZ3/00572,
2014/14/M/NZ2/00519 and 2015/18/M/NZ2/00394) is acknowledged.
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USE OF FLOW CYTOMETRY FOR INVESTIGATION OF PLANT GENOMIC
RESPONSE IN ECOLOGICAL STUDIES

Ecological studies of plants, including endangered plant species in natural conditions and different
types of plants growing in the urban environment, are among fast growing natural research fields. Growing
plants are subject to the influence of different types of biotic and abiotic stresses. Depending of the stress
character plant response could be cell damage, increase of cells oxidative stress, changing level of endopo-
lyploidy etc. The flow cytometry is a powerful investigation method on the cellular level, because it is based
on measurement of relative cell fluorescence what reflected cell conditions. In ecology studies flow cytome-
try is used to determine cell ploidy and gender, to sort living cells from apoptotic, counting fluorescent nano-
particles, and to detect an overall impact of various factors on cells by examining cell self-fluorescence.
Flow cytometry is a biophysical technology employed in cell counting, cell sorting, biomarker detection, and
protein engineering. Flow cytometry works through suspending cells in a stream of special fluid, exciting
them by laser light and passing them through a detection device. It allows making multiparametric (up to 20
parameters) analysis of thousands of cells per second. In our laboratory we used BD FACSJazz® cell sorter
(BD Biosciences, USA) with flow cytometer function to measure the relative fluorescence of plant cells. For
cell excitation the 488 nm Coherent Sapphire Solid State (blue) laser are applied. Cells’ relative fluorescence
was measured at 530 nm and 585 nm. The information of mean fluorescence intensity from the purified cell
suspension samples was recorded. Preliminarily, multiple gate sizes and shapes were tested to find the one
with the lowest CV. Using flow cytometer BS FACS Software 1.0.0.650 cells plot was construed to deter-
mine the densest part that was later gated using oval-shaped gate. The gate included from 95 to 99% of all
target cells. Different naturally and in urban conditions growing plant species — Siberian ligularia Ligularia
sibirica, lime trees Tillia cordata, white clover Trifolium repens, were included in investigations. In they
turn, in experimental conditions influence of such factors, as the low frequency (50-60 Hz) electromagnetic
field, UV irradiation and SiO, nanoparticles were studied on the cellular level in different types of plant tis-
sue cultures of several species — lime trees (Tillia cordata), cyclamen (Cyclamen persicum), wheat (Triticum
aestivum), barley (Hordeum vulgare), flax (Linum usitatissimum).

Investigation was supported partly by the Latvian State Research Programme “EVIDEnT”
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