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CEKUNA «<BUOTEXHONOINA U MEAULIMHA>
SECTION “BIOTECHNOLOGIES AND MEDICINE”

KOJIMYECTBEHHOE OIIPEJIEJJEHUE TEHOB BAKTEPUAJIBHBIX ®EPMEHTOB
BETA-JTAKTAMA3 HA KPEMHHUEBBIX MUKPOUHUIIAX METOJIOM
CKAHUPYIOHIEW DJIEKTPOHHOM MUKPOCKOITUA

IIpecnoBa B! Py6uoBa M.IO ., IIpecHoB NE.23 I'puropenko BI.
Eropos A.M."

Y Xumuueckuii daxyromem MI'Y umenu M.B. Jlomonocosa, Mockea
2 Huu AHoepnoti Quzuku um. /{.B. Crobenvyvina, MI'Y umenu M.B. Jlomonocosa, Mocksa
® @usuueckuii paxynomem MI'Y umenu M.B. Jlomonocosa, Mockea

PazpaboTraH KONMYECTBEHHBI METOA ONpENENCHUs] MOJHOPAa3MEPHBIX TEHOB, KOJUPYIOLINX
OaxTepuanbHble epMEHTHI OeTa-makTamasbl, OTBETCTBEHHBIX 33 pa3BUTHE YCTOHUMBOCTH OakTepuii Kk Oera-
JaKTaMHBIM aHTHOWOTHKaM. OIpeneneHre TeHOB MPOBOAUTCS METOIOM THOPHAM3AalMOHHOTO aHajih3a ¢
WCTIIONB30BAaHMEM HAHOYACTHI[ 30JI0Ta B KauecTBE METKH. B  pesymprare B3anMOAEHUCTBUS
OJINTOHYKJICOTUAHBIX 30HAOB ¢ JIHK-mmmeHpro, MedeHOW OMOTHHOM, Ha IOBEPXHOCTH MHKPOUYHUIIA
oOpazoBytorcsi ayruiekcel  JIHK, koTopple 3aTeM BBISBIAIOTCS KOHBIOTaTOM CTPENTaBUIMHA C
HaHOYACTHIIaMU 30Jyi0Ta. KOHBIOTaT CTpenTaBUIMHA C 30JI0TOM TIOJIYYald METOJOM KOBAJIEHTHOTO
CBSI3BIBAHUS C HCIIOJIb30BAHMEM MEPKANTOSHTAPHON KUCIOTH. HaHOYAacTHIBI HA TOBEPXHOCTH BBISBISLTH
METOIOM CKaHHMPYIOIIel aekTponHoii Mukpockomun (COM). Onpenenenne umcna aymiekcoB JTHK wa
MOBEPXHOCTH MPOBOAVIIH ITOACYETOM YHCIIa HAHOYACTHIT 30JI0Ta B 30HAX MUKPOYHIIA.

B xome paboTel ObuTa TpOBEACHA ONTUMHU3ANMS YCIOBHM THOPHIM3AIMOHHOTO aHau3a |
CTaTUCTUYECKOI 00pabOTKM DKCIEPUMEHTAIbHBIX AaHHBIX. [[poBeIeHO CpaBHUTEIFHOE U3yYEHHUE METOJIOB
aToMHO-cWIoBOM Mukpockorud (ACM) um COM i HcClieOBaHUS TOBEPXHOCTEH KPEMHHS C
MMMOOMIM30BAaHHBIMH OJIMTOHYKJICOTHIHBIME 30HAaMH U aymiekcamu JIHK. [lis koHTposst mporeccos,
NPOUCXOSIINX Ha IOBEPXHOCTH, ObIJI MPUMEHEH METO/I aHaJIi3a CKOJIOB 00pa3uoB kpeMHHs MeToroM COM.
Bruto ycTaHOBIIEHO, YTO YacTh 30J0THIX HAHOYACTHUI] MOKET OBITh MOTPY)KEHa B MPHUIIOBEPXHOCTHBIN CIOH
HOCHUTEJIS], YTO 3aTpyaHsieT npuMenenue Mmeroga ACM, HO He BAHMACT Ha Pe3YIbTaThl, MONyYeHHBIE METOAOM
CoOM.

PazpaboraHHbIif MeTO BHEpBBIE MPUMEHEH Ul KOJIWYECTBEHHOTO ONPEACICHUs MOIHOpa3MepHON
JHK Gerta-nakramas pasHeix TunoB. [Ipenen oOHapyskeHus reHa Oera-naktamasbl VIM-2 coctaBun 25 pM,
reHa 6eta-nmakramassl CTX-M-5 — pM.

Pa3paboTaHHBIii METON XapaKTepU3yeTCs BBICOKOW UYBCTBHUTEIHHOCTHIO M CHEIM(PUYHOCTHIO, a

TaK)Ke€ BEICOKUM OTHOIIIEHUEM aHaJIUTHICCKUN CI/Il"HaJI/(bOH.
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QUANTITATIVE DETERMINATION OF GENES CODING BACTERIA L ENZYMES
BETA-LACTAMASES ON SILICON MICROCHIPS BY THE SCANNI NG ELECTRONIC
MICROSCOPY

Presnova G.V:, Rubtsova M.Yu?, Presnov D.E*®, Grigorenko V.G.},
Egorov A.M.*

'Chemistry Faculty, M.V. Lomonosov Moscow State éfgity, Moscow
Z Skobeltsyn Institute of Nuclear Physics, M.V. Lensov Moscow State University, Moscow
® Faculty of Physics, M.V. Lomonosov Moscow Staigesity, Moscow

The quantitative method of determination of fullesigenes coding bacterial enzymes betg
lactamases responsible for the emergence and spfeegbistance towards beta-lactam antibiotics. The
method is based on the hybridization analysis kicosi microchips using gold nanopatrticles as labBNA

duplexes are formed on the surface of the microd¢him result of the interaction of complementary

—

oligonucleotide probes and target DNA labeled bgtibj than they are developed with a conjugate ¢
streptavidin-gold nanoparticles. The conjugate ddtreptavidin with gold nanoparticles of 25 nm wag
optained by covalent binding with the use of metasyccinic acid. The nanoparticles on the surfaeeew
identified by scanning electron microscopy (SEMgt&mination of the number of DNA duplexes on th¢

surface was performed by counting the number af gahoparticles in the areas of the microchip.

A comparative study of the use of atomic force wscopy (AFM) and SEM to study the surfaces o
the silicon microchips covered with the modifyingeat, then oligonucleotides and DNA duplexes wals
performed. Comparable data were obtained to deterthie height of layers formed by modification loé t
surface during hybridization analysis. The analp$ishipping pieces of silicon at different anglss SEM
was applied to control the processes at the sudfs#icon in the process of successive layersagpfacity.
The part of gold nanoparticles was establishedetstipped in a near-surface layer, and it com@gcéte

application of the AFM method, but doesn't influern the results received by SEM.

We developed a method for quantitative determinatad full-size genes of different beta-
lactamases. The detection limit for the gene of#attamase VIM-2 was of 28M, and for the gene of
beta-lactamase CTX-M-5 — 5 pM. The method is charaed by high sensitivity and specificity, antigh

ratio of the analytical signal/background rationasl.
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CPABHUTEJIbHAS OIIEHKA UCCJIEJOBAHHU PEOJTOTMYECKHUX CBOMCTB
KPOBHU TEKCTYPHBIM AHAJIN30M U 110 KIMHUYECKOMY AHAJIN3Y KPOBH
ITPU 'EMOPPAT'MYECKOM HIOKE

Manukasa M.M., Momueauaze H.I'., laainanunze JI.III.

Lenmp Dxcnepumenmanvroii buomeouyunst um. Bepumaweunu
0160, Tounucu, I pysus, yn. l'omya 14.
e-mail: mantskavamaka@rambler.ru

KuroueBsble ciioBa: I'eMopparuueckuii MoK, reMOpeoIoTHsl.

[lpr KIMHUYECKUX M DKCIEPHMEHTAJBHBIX HCCIEJOBAHMIX TEMOPPArnYecKoro IMIOKa MbI OINMpPEeIsid
TreMOpPEOJIOTHYECKIH CTaTyC MYTEM H3MEPEHUsSl arperupyeMOCTH JPUTPOIUTOB TEKCTYPHBIM METOJIOM H
UCCIICIOBAHNEM KIMHHUYECKOW KapTuHbl KpoBH mpu nomoinu ammapata HUMACOUNT, HUMAN. Kak
aNbTEepHATHBA, HaMU OBLT MPEUIOKEH pacueT arperupyeMOCTH JPHUTPOIMTOB HAa OCHOBE HCCIICIOBAaHUS

KITMHIYECKOM KapTUHBI KPOBH.

IIpu remMopparnyecKkoM IIIOKe, HAaYyMHAs C HAYaJIbHOM CTaJMH, COCTOSHHUE MaKPOLMPKYJIALIUN
MIPUTEPIICBAET CHUIIbHOE HapyIlIeHHe. MHUKPOIUPKYJISIUOHHBIC H3MECHEHHS HECYT 0COOYIO0 OTBETCTBEHHOCTH
3a KpOBOIIOTEPIO, KOTOpas B IMOCIHCAHEH CTaJud 3aKaHYMBACTCA KaTaCcTpodol KPOBOOOPAIICHHMS.
MUKpOLUPKYJISAIHUS B HAYAJIbHOW CTaIUXd IeMOParndeckoro Ioka 00ecreynBacT KOMIICHCATOPhIE PEAKIIHH,
U 10 MEpe MANbHEUIIEro pa3BUTHS IIOKOBBIX CHUTyallMid BCEIr/a HUIPAcT ONMPEACIKHHYIO Pojb. [loaTomy
CTOJIb B@KHO IMPH IEMOPArd4ecKoM IIIOKE MOHHUTOPHUPOBATh PEOJIOTHIO KPOBU. VMIMEHHO PeoJIOrHuecKue
CBOMCTB KPOBM ONPEACISAIOT MCXOJ Ipolecca. IIpu KIMHUYECKUX M SKCICPUMEHTAIbHBIX MCCIICI0BAHMIX
MBI OIPEAESIISUIA TEMOPEOJIOTHISCKUI CTaTyC IyTEeM U3MEPEHHUS arperupyeMOCTH SPUTPOIIMTOB TEKCTYPHBIM
METOIOM W HCCIEAOBaHWEM KIMHMYECKOH KapTHHBI KpoBU mpu momomu ammapata HUMACOUNT,
HUMAN. [Ipu noMomu crienuaibHBIX TOAIPOTrpaMM OUOIOTUYECKONW CTATUCTHKY OKAa3aJoCh, YTO METOJIBI
JAIOT BBICOKYIO BAJHMIHOCTh. [Ipw TreMopparndeckoM IIIOKE B pPEeaHUMAIMM W MEAWIMHE KaTacTpod
0e30MmacHOCTh OOJIBHOTO 3aCITy’)KHBaeT 0c000T0 BHUMaHus. He Bceraa nMeeTcsi BO3MOXKHOCTD UCCIICIOBAHUS
PEOIOTHYECKUX CBOMCTB KPOBH. DTO MOXKET OBITh CBSI3aHO C HEJIOCTATOYHOCTHI0 MaTEPUATbHO-TCXHIUUECKOM
0a3pl, C HEXBATKOW CIICIMANKMCTOB, paboTalmuX B 3TOW 007acTH JIAOOPaTOPHBIX WCCICAOBaHUM, C
HEJOCTAaTOYHOCThIO 3KOHOMHYEeCKuX (akTopoB. Kak anprepHartvBa, Hamu OBLI TPEIOKEH pacyer
arperupyeMoCTH SPHUTPOIUTOB Ha OCHOBE WCCICAOBAHUS KIMHMYECKOW KapTHUHBI KpoBw. JlanmpHeimas
JIOpabOTKa W BHEAPEHUE ITOT0 METOAa B COBPEMCHHBIC KIWHUKHU SIBIISCTCS aKTYaJIBHBIM JUIS Pa3BUTHA
OMOTEXHOJIOTHYECKOr0 Mpoliecca B MeauirHe. baaromapuocts. ['py3sunckomy HanponansHOMY HaydHOMY

¢doumxy um. Ilora Pycrasenu (rpaut FR/420/7-270/12).
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COMPARATIVE EVALUATION OF RESEARCH BLOOD RHEOLOGY A ND TEXTURE
ANALYSIS ON CLINICAL BLOOS TESTS IN HEMORRHAGIC SH OCK

Mantskava M.M., MomtselidzeN.G., Davlianidze L. Sh.

Beritashvili Center for Experimental Biomedicine
0160, Thilisi, Georgia, Gotua str. 14
e-mail: mantskavamaka@rambler.ru

In hemorrhagic shock, starting from the initialggtathe state of the microcirculation is undergaing
strong violation. Microcirculatory changes havepaaal responsibility for the loss of blood, whiahthe

last stage ends with disaster for circulation. Madrculation in the early stages of hemorrhagiccgho

provides compensatory responses, and the evolofiahe shock situations always plays specific role|

Therefore, it is important to monitor blood rheofaturing hemorrhagic shock. It is rheological pmties of
blood that determines the outcome of the proceasni clinical and experimental studies, we detesdi
hemorheological status by measuring aggregatedireyttes by texture methods, and by the research
clinical picture of blood using the device HUMACOUNHUMAN. With special biological statistics
routines proved that the methods are granted hidjlity. During hemorrhagic shock in intensive caral
catastrophe medicine patient safety deserves $pattention. It is not always possible to study the
rheological properties of blood. This may be dughi® lack of material and technical base, a shert#g
professionals working in the field of laboratorydies with insufficient economic factors. As areaittive,
we have proposed a calculation of aggregated egytes based on a study of the clinical picturélobd.
Further elaboration and implementation of this radtin the modern clinic is relevant for the devehemt
of biotechnological processes in medicineAcknowledgement Shota Rustaveli National Science
Foundation (FR/420/7-270/12)
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TEJJOMEPA3HBIE UHI'MBUTOPBI —HOBAS OCHOBA VIS PASPABOTKHU
IMPOTUBOOITYXOJIEBBIX ITPEITAPATOB

Mapus 3Bepesa’, yaart Axubex’? JImutpuii CkBopuos’, Mapus Py6uoa’,
Anexcanap Mamyral, Tumodeit 3anenun™? Ouabra JloHnoBa

1 .
Xumuueckuii paxyromem MI'Y umenu M.B. Jlomonocosa,
2 o

CKOKOBCKULL UHCIUMYM HAVKU U MEXHOIO2UU.

Tenomepasa siBIseTCS KIFOYEBHIM (DEPMEHTOM CHCTEMBI MMOAJICPKAHUS JUTUHBI TEIOMEp, KOTopas
ompezaenseT NpoiupepaTHBHBIN NOTeHIHMan kieTku. B mpumepHo 90% TturoB omyxonel yenoBeka
MPOUCXOAUT AaKTUBALUS TEIOMepasbl, AaKTUBHOCTb TEJIOMEPa3bl B COMAaTUYECKHX KIJIETKaXx He
oOHapyxwuBaeTcsa. MHrHOUTOpPHI TenoMepas3bl MOTYT OBITh OCHOBOHM UIsl pa3pabOTKH MPOTHBOOITYXOJEBBIX
npenaparoB. JlJis MMOMCKa HOBBIX HMHTHOUTOPOB TEIIOMEPAa3bl Mbl HCIIOJIB30BAIM J[BA IMOAXO0JA. CKPUHUHT
MaJIBIX MOJIEKYJI, MHTHOMPYIOIIUX TEIOMEpa3bl M HOBBIA TIOJXOJ, OCHOBAHHBIM Ha HapyIICHUH COOPKH
TeJIoOMepas3bl YelloBeKa 3a CYeT MPUMEHEHHs OW(YHKIIMOHAIBHBIX XHMEPHBIX OJHTOHYKICOTHIOB. MBI
NPOTECTUPOBAIH P COCNUHCHWN Ha WHIHOMPOBAHWE TElOMEpasbl W IMTOTOKCHYECKHH d(DQeKT.
CoennHeHue ITydie Bcex MHTHOMpYyoIee Tenomepasy, He BcTpanBaercs B JIHK, narunbupyer psag npyrux
MOoJIMMEpa3, HaAKaIrIMBaeTCsl B KIETOUYHOM sJipe, U sABisieTcs: npuuuHoit aerpananuu JJHK. [IpensapurenbHbie
WCCIIEIOBAHNS TIOKA3alld, YTO ATO COEAMHEHHWE MHTHOHPYET POCT aJ€HOKAPIMHOMBI MOJOYHOH JKENe3bl Y
mprmieit’. XuMepHbIe OTHrOHYKICOTHAB M3 BTOPOTO MOIXOAA COEPIKAT JBE OJTHTOHYKICOTHIHBIX JaCTH,
KOMITJIEMEHTapHBIC Pa3HBIM (PYHKIHOHATLHBEIM 00OJyacTsM TeiaomepazHord PHK. DTu wactm coenmuHeHs He-
HYKJICOTHJIHBIM JIMHKEPOM B Pa3iIMYHBIX OPUCHTAIMAX. XUMEphl MHTHOUPYIOT TelloMepa3y B KIIETKE B
KOHIEHTPAISAX HM, MPEHMYIIECTBEHHO 33 CYET MX BIMSHHUS HA COOPY M IMMEPH3ALINIO TEIOMEPasbl’. ITOT

noaxoa MOXET OBITh HCITONIL30BaH I CO3aaHHA HOBBIX I/IHFI/I6I/ITOpOB pa60TI:;I moboro PHK-6enkoBoro

KOMILJICKCA.
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TELOMERASE INHIBITORS ARE NOVEL BASIS FOR ANTI-CANC ER DRUG
DEVELOPMENT

ZverevaMaria® , Azhibek Dulat*?, Skvortsov Dmitry*, Rubtsova Maria’,
Maguga Alexandr' , Zatsepin Timofey-?, Dontsova Olga

!Department of Chemistry, Moscow State University;
“Skolkovo Institute of Science and Technology

Telomerase is the key enzyme in the maintenancelofmere length connected to proliferative
potential of the cell. Telomerase is active in ab®d% types of human tumors and telomerase activi
usually is undetectable in somatic cellBelomeraseinhibitors could be basis of an anti-cardreg
development. To search for new inhibitors of telcase we were used two approaches: the screening
small molecules and block of human telomerase assembly with theliGgtion of chimeric
oligonucleotide$ We tested a panel of compounds for telomeraséiiiim and for cytotoxic effect. We
have found that telomerase-inhibiting compound dat intercalate DNA, inhibited number of other
polymerases, accumulated in the cell nucleus, aoded DNA degradation. Preliminary studies revealg
that lead compound inhibited breast adenocarcingmavth in mice model. Chimeric bifunctional
oligonucleotides for telomerase inhibition contdi oligonucleotide parts complementary to the fiomal
domains of telomerase RNA connected with non-ndicleolinkers in different orientation< himeras
inhibited telomerase in vivo in NnM concentratiopggdominantly due to their effect on telomerase sty

and dimerization
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V]IK 577.115
JIMIIOCOMAJILHBIE HAHOKOHTEMHEPBI 11l AJIPECHOM TOCTABKH
LVCILJIATHHA B OIYXOJIb TOJIOBHOI'O MO3T'A C ITOBBIIIEHHOM
IKCHPECCHUEN ®AKTOPA POCTA SHJOTEJIUS COCYJ0B

Ky3nenos .., Hleun C.A., Kopuaruna A.A., berukoB JI.A., 'punenxo H.@.,
KabanoB A.B., Hykosnoa H.B., Uexonun B.II.

Mocxosckuii cocyoapcmeennbiii yHugepcumem umenu M.B.Jlomonocosa, Mockea, Poccus
119991 Mockea, Jlenunckue 2opwi, 0. 113
Email: kuznec505@gmail.com

[Tony4ensl cTabUIbHBIE TUOCOMAbHBIE HAHOKOHTEWHEPHI IS aAPECHOM TOCTAaBKH IIUCIUIATHHA B OIYXOJIb
TOJIOBHOTO MO3ra C TMOBBIIIGHHOH OJKcrmpeccueil Qakropa pocta osHpotenus cocynoB (VEGF).
Hcmonb3oBaHue MOHOKIOHAAbHBIX aHTHTed K VEGFR2 mokazano yBenuueHHE TOKCHYHOCTH CHCTEMBI
HPHOJIM3UTENFHO BJIBOE 110 CPAaBHEHHMIO C KOHTPOJEM (HEBEKTOpHBIC JIUIIOCOMBI M HeceleKTuBHbe 1gG-
JUIOCOMBI).

KiaioueBnie cioBa: aaApceCHad MOOCTaBKa JICKAPCTB, MNPOTHUBOOITYXOJICBBIC MpCraparhbl, JAUIMOCOMAJIILHBIC
HaHOKOHTeﬁHCpBI.

[Ipon3BogHble TUTATHHBI MIMPOKO HCHOJB3YIOTCS TMPH JIEYCHWH OHKOJOTHYECKHX 3a00JIeBaHUH,
OJTHAKO, OHH OO0JaJalOT BBICOKOW CHCTEMHOW TOKCHYHOCTBIO M OBICTPO BBIBOIATCS W3 opranm3ma. Jlims
YBEITMUEHHUS MaKCUMAIILHO TIEPEHOCUMOH! JT03bI M YITy4IIeHUsT (PapMaKOKHHETHYECKUX XapaKTEPUCTHK TaKue
JIeKapcTBa MOTYT OBITh MHKAIICYyJTHPOBAaHBI B pPa3iMyHble HAHOKOHTEHHEpHBbIE cuCTeMBI. [ cenekTuBHOU
JIOCTAaBKU HaHOKOHTEHHEPHBIE CHCTEMbl MOJTUPHUIMPYIOT PA3IMYHBLIMUA BEKTOPHBIMHU TPYIIIAMH, HAIIPUMED,

MOHOKJIOHAJIBHBIMH aHTUTEIAMH K PEIENTOPy (hakTopy pocTa sHporenus cocynos tuma 2 (VEGFR2).

Lenpto gaHHON pabOTHI sABIsETCS pa3padoTka cTabuabHBIXVEGFR2KX0HBIOTHPOBAHHBIX JIMIIOCOM,
s¢hdexTrBHO 3arpykeHHbx muciatuaoM (CDDP)u nuc-guamMuanuaurparmiatuaoii || (CDDPS3).

B pesynbrare paboThl OBUTH YCIHEIIHO CHHTE3MPOBaHBI CTAOMIIBHBIC OTPHUIIATENILHO 3apsHKEHHBIC
BEKTOPHBIE JIUIIOCOMBI. MaKkcuMallbHasi eMKOCTh 3arpy3ku coctaBuia 24+4 % nns munocom ¢ CDDP3,uto
CYIIECTBEHHO MPEBBIIIACT 3arpy3Ky KOMMEPUECKH JOCTYIHBIX JIHIocoManbHbIxHaHo4YacTull (Lipoplatin),y
KoTopeix oHa coctaBisieT 10 %. Mcmonb3oBanue MoHOKIOHAIBHBIX aHTUTen kK VEGFR2 mokaszano
YBEJIMYCHHE TOKCHYHOCTH CHUCTEMBI NMPHOIU3UTEIBLHO BIBOE 10 CPABHEHUIO C KOHTPOJIEM (HEBEKTOpPHBIC
JMIIOCOMBI M HecesleKTuBHBIe |gG-munocomer).

Paboma evinonnena npu nooddepoicke epanma PH® 14-15-00698 /locosop o nposedenuu HUP No
182-MRAmescoy MI'Y umenu M.B. Jlomonocosa, "CKoIKOBCKUM UHCTMUTNYMOM HAYKU U MEXHOL02ull" U

Maccauycemckum mexunonoeuueckum uncmumymom (CLLA).

VIl MockoBcKuin MEXXQYHAPOOHbIN KOHIPECC VIII MOSCOW INTERNATIONAL CONGRESS
«BUOTEXHONOMMA: COCTOAHUE U MEPCMEKTUBbI PA3BUTUSA»» “B IOTECHNOLOGY: STATE OF THE ART AND
PROSPECTS OF DEVELOPMENT”




MaTtepunanbl KoHrpecca l’ Congress Proceedings
""IaCTb 3 TEXHONOTIrMUn Part 3

VIK 577.115

LIPOSOMAL NANOCONTAINERS FOR TARGETED CISPLATIN DEL IVERY TO
BRAIN TUMOR WITH OVEREXPRESSION OF VASCULAR ENDOTHE LIAL GROWTH
FACTOR

Kuznetsov L., Shein S.A., Korchagina A.A., Bychkov D.A., Grineko N.F.,
Kabanov A.V., Nukolova N.V., Chekhonin V.P.

Lomonosov Moscow State University, Moscow, Russia

119991, Moscow, Leninskie Gory, 1/3

Email: kuznec505@gmail.com

Liposomal nanocontainers for targeted cisplatirivdey to brain tumor with overexpression of vascula
endothelial growth factor were obtained. Conjugatetbs to VEGFR2 allowed to increase the cytotoyicit
of the system compared to controls (untargetedstipes and nonselective 1gG-liposomes) as well as

accumulation of targeted liposomes in the gliomac€l6.
Keywords:targeted drug delivery, anticancer drugs, liposormabcontainers.

Platinum derivatives are widely used for treatmehtcancer, but they characterized by low
solubility, high systemic toxicity and rapid elinaition from the body. To increase the maximum toésra

dose of such drugs and improve pharmacokinetic achenistics, they can be encapsulated int

[

nanocontainers. For selective delivery of drughe $pecific tissue in the body these containershbean
modified by different targeting groups, such as ocwdonal antibodies (mAbs) to VEGF receptor type 2
(VEGFR?2).

The goal of this work was to develop the stable WVR@-targeted liposomes, efficiently loaded with
cisplatin (CDDP) and cis-diamindinitratplatin ((FDDP3).

As a result we obtained the stable negatively athrgrgeted-liposomes. The maximum loading
capacity of liposomes (LC) was 24+4 % for CDDP3,ickhis substantially exceed the loading of
commercially available liposomal nanoparticles €@gfatin, LC=10%). Conjugated mAbs to VEGFR2
retained activity (up to 80% from initial affinitydnd allowed to increase the cytotoxicity of theteyn
compared to controls (untargeted liposomes andatective 1gG-liposomes) as well as accumulation of

targeted liposomes in the glioma C6 cells.

This work wassupported bygrant of RSF 14-15-00698, contra®182-MRA between non-profit
organization for higher education "Skolkovo Inggtof Science and Technology”, MSU and MIT (USA).
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ITPABOBBIE ITPOBJIEMbBI UCITOJIB30BAHUA UMITVIAHTUPYEMBIX
BUOCEHCOPOB B MEJUIITUHCKOM ITPAKTUKE

Beaoszeposa H.B. , Kyuero B.I'.

HUL] «Kypuamoeckuti uncmumym»

Hcnonp3oBaHne WMMILIAHTUPYEMBIX OMOCEHCOPOB MOXXHO OTHECTH K HOBOW, WHHOBAIMOHHOM
o0jacTy METUWIMHBI, KOTOpas Mody4miia OypHOe pa3BHUTHE MMEHHO B IOcieqHue roibl. Vcmomp3oBaHne
UMILUTaHTUPYEMBIX OMOCEHCOPOB MOPOIMIO KaK HOBBIE HAJEXKIbI, TAK U HOBBIE MPOOJIEMBI, B YaCTHOCTH B
npaBoBoi cdepe. CBOEBpeMEHHOE HOPMAaTHBHOE PETYIHPOBaHUE B 3TOW cepe B OOJBILION MEpe ONpelesIuT
Y €€ TeMIIbl Pa3BUTHUS U JOCTYIIHOCTh TAKHX YCIYyT B OnrkaiiieM OynymieM. B 3Toii CBS3M BO3HUKAET 3ajaya
¢opmupoBaHus, Kak oOmed 3aKoHONATENbHOM 0a3pl, Tak W YHU(PHUKALIUK 3aKOHOJATEIHCTBA,

PEryjiupyroniero HCIojab30BaHNC UMIIJIAHTUPYCMBIX 6I/IOC€HCOp0B.

Bonpimoe komu4ecTBo AeKiIapanuil U JOKYMEHTOB MOPAIbHO-ITHYECKOTO XapaKTepa, MPUHUMAEMBIX
HAI[MOHAIBHBIMH ¥ NMPO(PECCHOHANBHBIMU ~ MEXKIYHAPOTHBIMA ~ MEAHMIMHCKAMHU  aCCOIUAIIVMSIMH,
CBUJICTEILCTBYET O TMOHUMAaHHH CO CTOPOHBI CIICIUAIMCTOB MEAMIIMHBI TOW OTBETCTBEHHOCTH, KOTOpas
CBs3aHAa C COBPEMEHHBIMH MpoOJieMaMHu. 3ajada MPaBOBEJOB COCTOMT B TOM, YTO OBl CBOECBPEMEHHO
TIEPETIOKUTHh BCE ATH MEIUIIMHCKHE JOKYMEHTHI Ha MPAaBOBOH SI3bIK M MMIUIEMEHTHPOBATh HOBBIC HOPMBI U
3aKOHBI B TPABOBOE T0JI€ CTpaHbl. [Ipr 3TOM, HOPMATHBHOE PETYIHUPOBAHUE C OJJHON CTOPOHBI HE JIOIDKHO
NPOTUBOPEYUTh MEXIIYHAPOJHBIM COTJIAIIEHUSIM B 3TOW 00JacTH, ¢ JPYroil CTOPOHBI — HE JIOJDKHO
CIEP’KUBATh HAYIHBIC HCCIEIOBAHMS U Pa3pabOTKH B 3TOH 00J1acTH. ITO 0COOEHHO BaKHO, €CITH YUNTHIBAThH
TPaJUIIMOHHOE POCCHIICKOE OTCTaBaHWE B WHHOBAIMSAX, OOYCIIOBICHHOE HE TOIBKO HEJOCTATKOM
(uHaHCUpOBaHUS, HO W HEBHHMAaHMEM K OTHM Mpo0JieMaM TIpaBOBEJOB. B 3Toil CBs3M cienyeT
chopMyupoBaTh HanboJiee aKTyaJbHBIC MPaBOBBIE MPOOJIIEMBI, KOTOPhIE YK€ C JOCTATOYHOW CTEICHBIO
SICHOCTH OCO3HAHBI HAyYHBIM c0001ecTBOM. K TakuM mpodiieMaM OTHOCSTCSL:
1. IIpoGiema T™pPaBOBOTO pETYIUPOBAHMS OXpPaHbl IEPCOHANBHBIX JAHHBIX, COOHMpPAECMBIX
UMILIAHTUPYEMbIMA OHOCEHCOpPaMH. DTO MpoOIieMa, IPU HEJOCTATOYHOM K Hell BHUMAaHHUH, YXKe
B Ommkainiem OyayIieM MOXKET CTaTh OJHUM W3 KaMHEHW NPETKHOBCHHS Ha MYTH Pa3BUTHSI
JIUCTAaHIIMOHHON MEMUIIUHBL. YuuThiBas TOT ¢akT, uto 100%HaIeKHOCTh COXPAHHOCTH JaHHBIX
MpH MHOTOKPATHOW TMepe/aye W TOCICIYIOIEM WX XpaHCHWH OOeCNeYHuTh HEBO3MOXKHO,
HEOOXOJMMO aJICKBATHO OIICHWBATh PUCKU HA KaXJOM dTare Mepeaadd 3Tod WHbopManuu, u
MIPETyCMOTPETh CTPAXOBAHHUE ITHX PUCKOB.

2. Kro m kak JOomkeH oOecrieunBaTh TapaHTHHM Pa0OTOCIIOCOOHOCTH WMILUTAHTUPOBAHHBIX
ounoceHcopoB? Hampumep, eciiu BCe 3T PUCKU OTHECTH Ha CYET NMPOU3BOJUTENEH OMOCCHCOPOB,
TO CTOUMOCTh OMOCEHCOPOB MOXKET OKa3aThCs TAKOH, YTO OHU OKXKYTCS HEIOCTYITHBIMH IS
OOJBIIMHCTBA TOTEHIMANBHBIX TOJb30BaTeNciH. B TO ke Bpems JHMCTaHIMOHHAs MEIUITUHA

MOXET pa3BUBATHCA, TOJIBKO €CJIM OKAXXETCA MaCCOBO BOCTpe60BaHa.
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3. BBumy 0co0oif CIOXHOCTH HPEANONAraeMbIX YCIYI BEIHKa BEPOATHOCTh MOHOIIOJIHM3ALINH
Takoro pbiHKa. [IpaBunma paboTel Ha TakoM pBIHKE C C€aMOro Hadaiga JOJDKHBI OBITh
chopMynHpoOBaHbI TAK, YTO ObI MPEJOTBPATUTH BO3MOXKHYIO MOHOIIOJIN3AIHIO.

4. HeobxoauMo peryaupoBaTh MpoOjeMy, BO3HHKAIOMIYI0 NP HEOOXOOUMOCTH 00pabaTbiBaTh
MacCHBBI aKKYMYJIHPYEMBIX NaHHBIX, AJIS BBISABICHUS KOPPESIIUN U TOCIEAYIOIIEro aHajIn3a
Ha MpeaMeT OIpeeNieHHs NpeABECTHUKOB 3aboneBannii. KTo n kak OyzmeT naBath coriacue Ha
00paboOTKy TaKUX AaHHBIX ?

5. Bormpoc npuHATHS pelieHns 0 BO3JCHCTBUN OMOCCHCOPa Ha OpraHu3M (IIepexo]l OT MaCCUBHOTO
MOHHTOPHHTA K TUCTaHIMOHHOW MEIUIIMHE). KTO MPUHHMAeT PEUICHHE M KTO OTBEYaeT 3a

NOCJICACTBUA BO3,Z[€ﬁCTBPI§I 61/10ceHcopa Ha OpraHu3M HaLII/IeHTa?
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CEKUNA «BUOKATAIIN3 U BUOKATAITUTUYECKUE
TEXHOIOIrmn»

SECTION “BIOCATALISIS AND BIOCATALITIC
TECHNOLOGIES”

CHUHTE3 HAHOKOMIIO3UTA HA OCHOBE 3JIEKTPOITPOBOJIAIIETO
INOJIMAHWINHA U YI'VIEPOJAHBIX HAHOTPYBOK C UCITIOJIb30OBAHUEM
JAKK3A-MEJIUATOPHOM CUCTEMBI U PASPABOTKA HA ETO OCHOBE
I'MBKOI'O TOHKOI'O CYHEPKOHAEHCATOPA

Sponogaos A.U., lymakosuu I'.I1., Otpoxos I'.B., Xnynosa M.E., Bacuasesa U.C.,
Mopo3zosa O.B.

HWHBU PAH, Jlenuncxuii np-km, 0. 33,cmp. 2, 11907WMockea

Jlakkaza-MeaTopHas CHUCTeMa Ha OCHOBE OKTolMaHomonnoOmata (4+) kamust OblTa UCTONB30BaHA
JUTSL YCKOPEHUSl pPEaKlUMW TOJIMMEPHU3alui aHWINHA. [Ipe/UIoKeHHBIH MOMXOM SIBISCTCS 3KOJOTHYCCKU
MpUEMJIEMBIM, KHHETHYECKA KOHTPOJIHPYEMBIM W TTO3BOJIAET IONYYaTh SJICKTPONPOBOIAIINNA TTOIHMED C
YIIy4IIeHHBIMH  (PM3UKO-XMMHUYeCKUMH CcBoiicTBamu. [IpoBemeHo cpaBHeHHe 0Opa3loB TOJHMAHHUINHA,
MOJIYYCHHBIX C MCIOJb30BAHHEM OJHOM JIAKKa3bl M JIAKKa3a-MEIUATOPHOM cHCTeMbl MeTojamu Y D-
BunnMoil, MK-ciekTpockonuu ¢ npenopazoBanueM Dyphe, IPOCBEUNBAIONICH JICKTPOHHONH MUKPOCKOITHH
U Macc-CrieKTpoMeTprn. MeTo1oM in Situ CHHTe3UpOBaH HAHOKOMITO3UT MOJHAHMIHH/KapOOKCHIMPOBAHHbBIC
MHOTOCTeHHBIE yriieponusle HaHoTpyOku (ITAHWU/MVYHT) ¢ wuCrmoas30BaHHEM JaKKa3za-MeaHaTOPHOM
cucteMbl. [lody4eHHBII HAaHOKOMIIO3UT OBUT HCIIONB30BAaH B KadeCTBE JIEKTPOXUMHUYECKH AKTHBHOTO
MaTepuana 3JIEKTPOJOB THOKOTO TOHKOTO CHMMETPHYHOTO CYIEPKOHICHCATOpa. DIEKTPOXHUMHYECKas
e€MKOCTh (DEPMEHTATUBHO CHHTE3MPOBAHHOTO KOMIIO3UTA COCTOSUIA M3 DIICKTPUYECKOW €MKOCTH JIBOWHOTO
ANEKTPUYECKOTO CJIOS M TICEBAOSMKOCTH JJICKTPOIIPOBOMSIIEIO TOJNHAHWIMHA. YJIeNbHas EMKOCTh
kommosuta TTAHU/MYHT, wusmepeHHass METOAOM IUKJINYECKOH BOJBTAMIICPMETPHH TIPH CKOPOCTH
passepTku moteHimana 5 MB/c, cocraBnsima ~440 ®/r. W3roToBICHHBIH CYNEPKOHICHCATOP HMEN
cnenyromue xapaktepuctuku: Toimaa 300-400 MM, mioTHOCTE dHepruu 25,3 k/K/KT, MIOTHOCTH

MOIIHOCTH 5,2 KBT/KT.

HUccnenoBanue BeINOIHEHO NpU (uHAaHCOBOH nonaep:kke PODU B pamkax HaydHoro npoekrta NelS-

08-00142.
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LACCASE - MEDIAT OR SYNTHESIS OF NANOCOMPOSITE BASED ON
CONDUCTING POLYANILINE AND CARBON NANOTUBES AND ITS APPLICATION
FOR THIN AND FLEXIBLE SUPERCAPACOTOR DEVELOPMENT

Yaropolov A.l., Shumakovich G.P., Otrohov G.V., Khlupova M.E., Va#'eva I.S.,
Morozova O.V.

A.N. Bach Institute of Biochemistry of the Rus#&iaademy of Sciences
Leninsky pr. 33-2, 119071 Moscow, Russia

Laccase-mediator system based on potassium octotydybdate (4+) was used for acceleration o
the enzymatic aniline polymerization. The proposggroach is environmentally benign, permit a highe
degree of control oven the kinetic of the reactmu, hence, the synthesis of a conducting polymtr w
improved physicochemical properties. The charazd@on of the polymer obtained by either a laccase
catalyzed method or a laccase-mediator method waied out using UV-vis, FTIR spectroscopies, TEM
investigation and the MALDI TOF mass spectrometijne conducting polyaniline/carboxylic acid
functionalized multiwalled carbon nanotubes (PANIENT) nanocomposite has been synthesized by
situ enzymatic oxidative polymerization of anilimonomer using laccase-mediator system. The obtain
PANI/fMWCNT composite was used as electroactive emat for thin and flexible electrodes of high
performance symmetric supercapacitor. The electioatal capacitance of the enzymatically synthesize
composite consists of an electrical double laygracaance as well as pseudocapacitance of conducti
polyaniline. The specific capacitance of the ol#dinPANI/MWCNT composite was about 440 F/g
measured by cyclic voltammetry at potential scaa td 5 mV/s. The overall thickness of the devies c
variated from 300 to 400 um. The supercapacitowsioergy density and power density approximately ¢
25,3 kJ/kg and 5,2 kW/kg, respectively.

The supercapacitor made had the following charaties: thickness of 300-400 microns, the energ
density of 25.3 kJ / kg, a power density of 5.2 kig.

The reported study was partially supported by RRBRearch project No. 15-08-00142.
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KPYTINbI/ CTONN: «IECHAAA BUOTEXHOJNOIUSA:
OT UCCNEAQOBAHUA K UHHOBALIUAM».

ROUND TABLE: "FOREST BIOTECHNOLOGY:
FROM RESEARCH TO INNOVATION."

I'EHETUYECKASA TPAHC®OPMALMA TOITOJIA BEPJIMHCKOI'O TEHOM
AtGA200x1

IMTaBauyenko B.B., IIporononosa M.B., Boiinukos B.K.

Cubupcruii uncmumym gusuonocuu u ouoxumuu pacmenuti CO PAH, Upxymck, Poccus
664033 Upkymck, yr. Jlepmonmosa, 132, e-mail: vpavlichenko@gmail.com

ITomydeHbI TPaHCTEHHBIE PACTEHHS TOIIOJS OEPIUHCKOTO co BcTpoeHHbIM reHoM AtGA200x I3 Arabidopsis
thaliana Ilokazano, 4ro mosy4eHHbIe TpaHCPOpMaHThl Tonois OepimHckoro mo reHy AtGA200x16o0mee
YCTOMYMBBI K KaHAMHUIMHY MO CPAaBHEHHIO C KOHTPOJILHBIMH PAcCTCHUSIMH, OJHAKO B IPHCYTCTBUH
KaHAMHUIIMHA y HUX HaOJII0OAaeTcs yrHeTeHHe 00pa30BaHus KOPHEH.

KuioueBble ¢j10Ba: TOPMOHBI pOCTa PaCTEHHUH, TeHeTHIeCKas TpaHc(hopMans pacTeHUH, ApeBeCHbIS
pactenusi, rubOepesuH okcuaassl, Populus berolinensis

Pabora HanpaBiieHa Ha U3y4eHHE BO3MOYKHOCTH MCIIOJIb30BAaHHSI TEHETUUECKOM TpaHChHOpMaIiK ISt
co3IaHus OBICTPOPACTYIIMX JPEBECHBIX pacTeHuil. B kayecTBe 00beKTa MCClieI0BaHMs ObUT BEIOPaH TOIOJb
oepmuuckmii  (Populus  berolinensisDippel). TloaroroBky BEKTOpHOI CHUCTEMBI Ui TE€HETHYECKOM
TpaHC(OpPMAaLMK OCYIIECTBISUIM Ha OCHOBe OuHapHOTO BekTopa PBI121, comeprkamiero reHepaibHBII
BupycHblii mpomoTop CaMV35Su cenexTuBHBII reH ycToWduBOCTH K KaHamuuuHy - Nptll. B kagectse
LEJIEBOTO0 TE€HA HCIOJIB30BAM KOTUPYIOLIYI0 IOcienoBaTeibHOCTh Trubbepemma  20-okcunpaszer 1,
nonmydenHyro u3 Arabidopsis thaliana (AtGA200x1)I'enetndeckyro TpaHcHOpPMAIMIO PaCTCHUIA
OCYIICCTBISUTM TPH TOMOIINM HMHKyOaluM pacTHTENBHBIX OJKCIUIAHTOB B cycmensun A. tumefaciensc
HCITOJIb30BAaHUEM CEJICKTUBHBIX cpell. B pesympraTe paboThl Oblia momoOpaHa pabodass KOHIICHTpAITUU
aHTHOMoTHKa (KaHamunuH, 12 mr/i), kotopas MoXeT 3(h(GEKTHBHO HCIIOIB30BATHCS IS CEIEKTHBHOTO
oTOOpa TPAHCTEHOB TOMNOJIS HAa MHUTATENBHBIX cpeaax. Bpuio mokas3aHo, 4TO MOTyYeHHBIE TpaHC(HOPMAHTHI
tornosist  OepiauHckoro mo reHy AtGA200x1 Gojee ycTOHYMBBI K KaHAMUIMHY II0 CPaBHEHHIO C
KOHTPOJIBHBIMH PACTCHUSIMH, OJHAKO B TPHCYTCTBUM KaHAMUIMHA y HHUX HAOIIONAETCSl yrHETCHHUE
oOpaszoBanus kopHei. [11P ananu3 tpancopmantos mo reny AtGA200x1mokasai ci1abomoIoKUTEIbHYIO

peakiuio Ha npucytcrere rera Nptll u AtGA200x18 renomuoii JTHK.

Pabota BbINOJHEHA MPU YaCTUYHON (hrHAHCOBOH momaaepxke rpanta PODU Ne 14-04-31681moi1_a

¥ HEKOMMEPUECKOT0 TTapTHEpCTBa «I JI00anbHas SHEPTHS.
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VIK 577.21

GENETIC TRANSFORMATION OF POPULUS BEROLIENSIS BY AtGA200x1 GENE

Pavlichenko V.V, Protopopova M.V., Voinikov V.K.

Siberian Institute of Plant Physiology and Biochetngi SB RAS, Irkutsk, Russia
664033, Irkutsk, Lermontov Str. 132, e-mapavlichenko@gmail.com

Transgenic poplar withAtGA200x1gene was created. Transgenic plants were morstaesito the
kanamycin than the control individuals, howevehjltion of root formation was found out.

Key words: plant growth hormones, genetic transtdfom of plants, woody plants, gibberellin oxidase,
Populus berolinensis.

The study is addressed to the fundamental problegewetic engineering of plants - the genetig
transformation efficiency for the development of tlwoody plant forms, which are characterized b
increased growth rate and biomass accumulatmpulus berolinensisvas chosen as an object of the
transformation. Binary vector was performed on Basis of commercial vector pBl121 containing the
general promoter CaMV35S and selective kanamydistace genenptll. As gene of interest gibberellin
20-oxidase 1AtGA200x]) was used. Genetic transformation of Populus veased out by incubation of
stem explants in thé. tumefaciensuspension. As a result of the study the seleattwcentration of
kanamycin (12 mg / I) was chosen, it can be effettiused for the selection of transgenes on thigemt
media. Transgenic poplar wititGA200x1gene was created. Transgenic plants were morgtassito the
kanamycin than the control individuals, howevehiliition of root formation was found out. The PCR
analysis showed the weak positive reactiomptil and AtGA200x1genes in genomic DNA of obtained

transgenes.

The study was partially financially supported bysBian Foundation for Basic Research (prajct
14-04-31681 mol_a) and The Global Energy Non-piéittnership.
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CEKUNA «BUOTFEOTEXHONOIUA>»

SECTION “BIOGEOTECNOLOGY”

PA3SHOOBPA3SHUE " BI/IOTEXHQJIOFI/I‘IECKI/Iﬁ IHOTEHIIHNAJI
MHUKPOOPI'AHU3MOB, YCTONYUBBIX K HUAHUJICOAEPKAILIUM
COEJMHEHUAM

beapix MLIIL., IletpoB B.®., Ynkun A .1O., beabkosa H.JIL.

OAO «UpKymcKuti Hay4YHO-UCCIe008AMENbCKULL UHCIMUMYM OJ1a20POOHBIX U PEOKUX MEMAlo8 U AIMA308%,
2. Upxymcx, Poccust, 664025 pyavsap I'acapuna, 38
E-mail: belykhMarina606@gmail.com

JIist pereHust SKOJOTHUECKUX 3aad IO JAETOKCHKAIMK OTXOM0B Ky4HOro BhimienaunBanus (KB)
30J10Ta, OCOOBIM WHTEpPEC MPEACTABISIOT METOABI OHOJIOTHUECKOTO OO0E3BPEKHUBAHUS, KOTOPBIC TIO
CpPaBHEHHUIO C XUMHUYCCKUMH SIBILIIOTCS Oojice APKOHOMHYHBIMH M HCKJIIOYAIOT TIOBTOPHOE 3arps3HCHHUE
OKpY’KaIoIIeH Cpellbl MCIOJIb3yeMBIMI pearcHTaMu. L[ehio HACTOSIIEro HWCCIICMOBAHUS CTall0 H3YYCHHUE
pasHooOpasmsi 1 OMOTEXHOJIOTHIECKOTO IMOTEHITHANa OaKTepuil, M30JUPOBAHHBIX W3 OTXOJOB OJHOTO M3

MecTopoxxaeHui KpacHosipckoro kpas.

[Ipo6sr pymuHoro mrabenss KB anammsmpoBanmm XWMHUYECKH W HWCIOJIB30BAIMA [JIS TONyYEHUS

HaAKOIMUTEIBbHBIX U YUCTBIX KYJIbTYP MUKPOOPTaHHU3MOB, YCTOP'IHHBBIX K DMaHUA-COACPpKAIMUM COCOAUHCHUAM.

Bonnas ¢asza pyabl xapakTepu3oBaach COJCpP)KaHUEM BBICOKHX KOHLEHTpanui maHuioB (2640.0
JK), tnoumanatoB (190.011/1K), a Takke 3HAUUTENBHBIM COJACPIKAHUEM TSDKEIBIX METAIUIOB: aTFOMUHUS

(53.011AK), menu (50.0ITJIK), Hukens (187.0I1J1K) u nunka (1.411/1K).

W3 HakonmuTETEHBIX KYJbTYP, OCYHICCTBIIAIONUX ACCTPYKIUIO IUAaHUA U TUOLIMaHATa U30JIMPOBAHO
mo 9 OUaHnua- U THOHHUAHATPE3UCTCHTHBIX IMITAMMOB. ]_II/IaHI/IZ[pe?)I/ICTeHTHBIC 6aKTepI/II/I MOJICKYJIAPHO-
reHeTndecku wuaeHTH(uImpoBansl kak Escherichia sp., Paenochrobactrumsp., Pseudomonasspp.,
Microbacteriumspp. u Dietzia sp. llItammbl, nposBisIONIHE YCTOHYMBOCTh K THOLMAHATY, OTHECEHBI K
pomam: Spirosoma Salinibacterium Methylobacterium, Microbacterium, Paenochrobactrum

Sphingomonas

[MosryueHHBIE TaHHBIE MOATBEPXKIAIOT PacpPOCTPaHEHHOCTh MpeacTaBuTeseil pogos Pseudomonas
Hydrogenophagau Methylobacteriums orxomax KB ropHomoObIBAIONMX MPEANPUATHHA, a Tak K€ HUX
HEPCIIEKTHBHOCTh HCIIOJB30BAHMS JUIS PEHICHHS SKOJOTHYECKUX IMPOOJIEM 3arpsi3HEHHS OKPYKaromiei

Cpeabl ITMaHUACOAEPKANITUMHI COCTUHCHUSIMH.
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V]IK [669.2/8.053.4:576.8]:628.54

DIVERSITY AND BIOTECHNOLOGICAL POTENTIAL OF MICROOR  GANISMS
RESISTANT TO CYANIDE-BEARING COMPOUNDS

Belykh M.P., Petrov V.F., Chikin A.Yu., Belkova N.L.

Irkutsk Research Institute of Rare and Preciousdidedind Diamonds
38, Gagarina blvd., Irkutsk, 664025, Russia
E-mail: belykhmarina606@gmail.com

The methods of biological detoxification are of cpé interest when solving the environmenta
problems of gold heap leaching wastes remedial@mpared to chemical approach, they offer cost
reduction and are environmentally friendly sincerdd comprise a recontamination of the reagentd.useg
This study aims the investigation of the diversityd biotechnological potential of the bacteriadted from

the wastes of a deposit from Krasnoyarsk region.

The heap leaching samples were chemically analgpddused for enriched culture and isolation o

microorganisms resistant to cyanide-bearing comgsun

The aqueous phase of the ore contained high caatiens of cyanides (maximum allowable
concentration was 2640.0), thiocyanates (190.0els as heavy metals, i.e. aluminium (53.0), coppe
(50.0), nickel (187.0) and zinc (1.4).

Enriched cultures were obtained which destruct icgaand thiocyanate. Totallyl8 cyanide- ang
thiocyanate-resistant strains were isolated. Cyargdistant bacteria were identified Bscherichisp.,
Paenochrobactrunsp., Pseudomonaspp., Microbacteriumspp., andDietzia sp. by molecular methods.
Thiocyanate-resistant strains belonged to gen&pgirosoma Salinibacterium Methylobacterium,

Microbacterium, PaenochrobactrurandSphingomonas

The data obtained confirmed the abundance of reptasves ofPseudomonadHydrogenophaga,
and Methylobacteriumin heap leaching wastes of mining enterprises e &s their potential to solve

environmental pollution problems caused by cyafidaring compounds.
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CEKUMA «BUOTEXHONOIMMA U NPOMbILUNEHHOCTb»
SECTION “BIOTECHNOLOGY AND INDUSTRY”

VIIK 577.21

CTPYKTYPHASA OPTAHU3ALIUA 'EHA IUTPATCUHTA3BI, KJIIOYEBOI'O
®EPMEHTA CUHTE3A JIUMOHHOM KUCJIOThI

AunexceeB K.B., Unbuuena E.10., Hukudgoposa T.A., Komos B.IL

Canxm-Ilemepbypeckas cocyoapcmeennas xumuxko-papmayesmuuecxas axademust, Canxm-Ilemepbype,
Poccus, 197376, yx. npo. [lonosa, 14
e-mail: komov.vadim@yandex.ru

W3ydeHne cTpyKTypHO# OpraHU3aliy reHa, KOTUPYIOIIEro CUHTE3 MUTPATCHHTA3bl Tpuda 4. Niger ¢ 1eibio
UACHTU(UKANN BO3MOXHBIX MEXaHU3MOB €r0 PEeryJISIiH, YTO B JANbHEUIIIEM MOXKET OBITh UCTIOJIH30BAHO
JUTSI TCHETHYECKOW MOTU(UKAIIUH IITAMMAa-TIPOAYIICHTA.

Kawuesble cioBa: urpatcunTasa, Aspergillus nigerpuocunres nurpara.

B PO nmuMoHHas KHCIIOTa MPOU3BOIUTCS B MPOMBIIIUICHHBIX MaciTadax, MOCPEICTBOM TITyOWHHOM
(bepMeHTaIK CeNIEKIIMOHHOTO ITamMMa rpuda A. niger IutparcunTasa sIBISETCS KIIIOYEBBIM (HEPMEHTOM
CUHTE32a JIMMOHHOW KUCIIOTHI, IOATOMY WH(pOpPMAIUS MOJIy4YeHHass 00 3TOM ()epMEHTE, 1aeT BO3MOXKHOCTb
YBEJIMYUTH CHHTE3 IEJIEBOTO MPOAYKTa TIOCPEICTBOM BHECEHUS IIe/IeHANPABICHHBIX N3MEHEHHUI B €70 TEHOM
rpuba. Hamu paspaboraHa MeTOIWKA BBIACICHHS HYKJICHHOBBIX KHCIOT W3 KIETOK Tpuba A. niger.
IMocpencteom OT-IILP ¢ ren-cneruduuHbIME MpaiiMepaMu IMOJydeH (parMeHT I'€Ha IMTPATCUHTA3bl,
MOJIBEPTHYTHIM CEKBEHUPOBAHUIO M COOTBETCTBYIOIIMNA MEPBOM TPETHU KOJUPYIOIIEH MOCIEA0BATEILHOCTH
HYKJICOTHIOB. B manpHeiIeM rraHnpyeTcsi MPOBECTH MOTHOE CEKBEHHUPOBAHKE T'eHA C MOCIETYIONINM MeTa-
aHaJIM30M PE3yJIbTATOB, MOJTYUYCHHBIX IS PA3IMYHbBIX IITAMMOB rpuda A. Niger, a Takke U3ydeHnue mpoQuIis
JKCIIPECCHM TEHA IMTPATCUHTAa3bl B JWHAMUKE pPOCTa Tpuba B YCIOBHAX (EpMEHTAIMU IUTpaTa.
[TomydeHHble AaHHBIE MOTYT OBITH WCHOJB30BaHBI IS JAaNbHEHINCH TeHHO-WHXXCHEPHON MOAMQUKAIIH
mTaMMa-mpoayLEHTA.

JIMTEPATYPA
Plassard C., Fransson P. Regulation of low-molesutgéght organic acid production in fungi//Fungal

Biology Reviews. 2009.Vol. 23. P. 30-39.

Dhillon, G. S., Brar S. K., Verma M., Tyagi R. Dtilization of different agro-industrial wastes for
sustainable bioproduction of citric acid by Asp#éugi niger//Biochem.Eng. J. 2011.Vol. 54. P. 83-92.
Kirimura K. Comprehensive Biotechnology. Tokyo: Elsevier, 20111 P.135-142.
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STRUCTURAL ORGANIZATION OF CITRATE SYNTHASE GENE OF A KEY ENZYME
OF CITRIC ACID SYNTHESIS

AlekseevK.V., Ilicheva E.Yu., Nikiforova T.A., Komov V.P’

St. Petersburg State Chemical-Pharmaceutical Acgd&t Petersburg, Russia, 197376,
Street. prof. Popov, 14

Nowadays in Russian Federation in industrial scaleic acid is produced by submerged
fermentation of selected strain of the fundusiger. Citrate synthase is the key enzyme in the syrslods

citric acid, therefore information obtained abduistenzyme gives the opportunity to increase tgh&gis

of the desired product by targeted changes in genginthe fungus. We have developed a method for the

isolation of nucleic acids from cells of the fungusniger The sequenced fragment of citrate synthase ge
was obtained by RT-PCR with gene-specific primengctv corresponds to the firs third of the codingioae.

In the future we plan to carry out a full gene satping followed by a meta-analysis of the resultsimed
for different strains of the fungus. niger and also to study the gene expression profildtadte synthase in
the dynamics of growth of the fungus in the citri@nentation conditions. The obtained data candwesl

for further genetic engineering modifications of gtrain-producer.

Plassard C., Fransson P. Regulation of low-molesutgéght organic acid production in fungi//Fungal
Biology Reviews. 2009.Vol. 23. P. 30-39.

Dhillon, G. S., Brar S. K., Verma M., Tyagi R. Dtilization of different agro-industrial wastes for
sustainable bioproduction of citric acid by Asp#ugi niger//Biochem.Eng. J. 2011.Vol. 54. P. 83-92.

Kirimura K. Comprehensive Biotechnology. Tokyo: Elsevier, 20111 P.135-142.
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CEKUMA «CENbCKOXO3AUCTBEHHAS BUOTEXHONOIUSA»
SECTION "AGRICULTURAL BIOTECHNOLOGY"

YIK 577.121575.167

METABOJMYECKHU CTATYC KOPOB BO B3AMMOCBSI3H C
UHO®UIUPOBAHHOCTBIO BUPYCOM JIEMKO3A

Bunorpangosa U.B., I'naasips E.A., I'yceB U.B., PoikoB P.A., Kpamapenko A.C,
3uHoBbeBa H.A.

Bcepoccuiickuil nayuno-uccie008amenbcKull UHCMUmym dCUu8omHo800Cmaa
umenu akademuxa JI.K. Opuema(BHIK um. JI.K. Opncma), 142132,
Mockosckas obracmo Todonvckutl p-u, noc. /Jyoposuyst, 0. 60

e-mail: sirnik07 @mail.ru

HccnenoBamach KpoBb OT KOpPOB ¢ pasHbiM crarycom o BJIKPC ( PUI- u PUJI+). Ilo pesymbraram
WCCIIEIOBAHNN BBHITIOJHEHA TMpeABApUTENbHAsS WACHTU(UKALNWS TOKa3aTelel, KOTOphle MOTYT OBITh
UCTIOJh30BaHbI B KAYECTBE OMOMapKEPOB META0OIHMUECKOTO CTPecca Y KOPOB.

KuroueBrble ¢jI0Ba: MOJOYHBIN CKOT, BUPYC JIEHKO03a KPYITHOTO POTaTOr0, BOCIPUUMYHUBOCTD, OHOMapKEPHI,
OMOXUMUS KPOBU

TTOBBIIIIEHHYIO BOCHPHUMMYHBOCTD BBICOKOIPOIYKTHBHBIX MOJIOUHBIX KOPOB K 3a00JIEBaHUSIM
CBSI3BIBAIOT C COCTOSHHEM TaK HAa3bIBAEMOTO METabOJMYECKOro CTpecca, KOTOPhIH  pa3BHBAETCS B
TPaH3UTOPHBIH TepHo Ha (GoHe oTpuiaTeapHoro Oananca sHeprun (Oltenacu P.A., Broom D.M., 2010, E.
Trevisi et al., 2012)

DKCrepUMEHTAbHBIE HCCIICIOBAHMS BBIMOJIHSINCH HA KOPOBaxX YepHO-TmecTpoil mopozabl (N=150).
JIeWKO3HBIH CTAaTyC KUBOTHBIX OMPENETISAICS TIOCPEACTBOM METOIA Peakiuu UMMYHHOM muddysun (PHU).
DKCIepUMEeHTAIbHBIE TPyHnbl (popMupoBaiuck ¢ yderoM craryca kopoB mo BJIKPC: mocutenmu BJIKPC
(BJI+, n=130) u me mocuremum BJIKPC (BJI-, n=20). XXuBotHsle ¢ pasHbiM crarycom mo BJIKPC
COJICp)KAJMCh B paMKax OJHOW (epMbl C OJUHAKOBBIM pPAIMOHOM M YCJIOBHSIMHU cojnepxanus. Jlis
WHTEPIPETANN SKCIIEPHUMEHTANBHBIX JaHHBIX HCIIONB30BAHBl METOJBI: JIOTUCTHYECKON perpeccud s

aHanu3a OuHapubix maHHbX (http://www.statistica-help.ru/node/R8nunciinas mogens ANOVA, rue B

KadecTBe ciydaiiHoro (akropa B3aT mokazarenb PUJ u  xosddumment xoppemsuuu. OneHkKy

CTaTUCTHYCCKON 3HAUYMMOCTH paBJ’II/I‘lI/If/’I MCXKAY rpynmnamMu rnmpoBoJWIN € TOMOIIBIO t-KpI/ITepI/I}I CTI:IOZ[CHTa.
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AHaM3 KOHIEHTpanuk METAa0OJIUTOB a30THCTOr0O OOMEHa B KPOBH KOPOB C pPa3HBIM
uMMyHHBIM cTarycom 1o BJIKPC moxkasan, 4To BUPYCOHOCHUTENHCTBO MPUBOIUT K JOCTOBEPHOMY
NOBBIIIIEHUIO 001Iero Oenka B kpoBu (Ha 8,8%, p<0,01)koropoe mocTuraercs, TJIaBHBIM 00pa3oM,
3a CYeT MOBBIIICHHUS coaepkanus riaooynmuna (Ha 13,8%, p<0,04)youesuns (Ha 29,1%, p<0,0006)
u Omnupyouna (Ha 6,2%, p<0,001)p yTto yKaspIBaeT Ha BaXKHYIO POJIb IEYCHH B MPOBEACHUU
oOMeHa. AHaiaM3 KOHLEHTpPAllMM METa0OJIMTOB YIJIEBOAHOIO M JIMIUAHOTO OOMEHa IoKa3all
JIOCTOBEPHOE CHIDKECHUE KOHIICHTPAIIUH TJIFOKO3bI B KpoBU KopoB BJI+ (na 14,4%, pl1<0,0007k
KOHIIEHTpauu TpurauiepuaoB (Ha 17,7%, p2<0,006)YmMenblieHne ypOBHS TPUTIHIIEPHIOB B
KPOBH MOKHO paccMaTpUBaTh KakK MOKa3aTelb CHUKCHUS UX MCIIOJIB30BAHUS B ITPOIECCEe CUHTE3a U
OTJIOXKCHUS JIMITUIOB ¥, B YACTHOCTH, TPUTIIUIICPUIOB B aTUTOIIUTAX KUPOBOU TKAHH.

YcTaHOBIIEHHBIE IO PE3yNbTaTaM HCCIIECIOBAaHUI 3aBUCUMOCTH OyIyT HCIIONB30BAHBI IS
pa3pabOTKH CUCTEMBI OMOMapKEPOB META0OIMYECKOTO CTpecca BBHICOKOMPOTYKTHUBHBIX MOJIOYHBIX
KOPOB C ILIEJIbI0 HOPMAJU3aIllii OOMEHA BEIIECTB W IMOBBIIMICHUS! YCTOHYMBOCTU K 3a00JICBAHHSM.
Hccneoosanus evinonmnenvl npu gunancosol noodepicke Poccuiickoco nayunoeo ¢ghonoa, npoexm

MNe 14-16-00048http://213.208.189.135/prjcard_int?14-16-00046).

Cnucoxk aurepaTypsl

1. http://www.statistica-help.ru/node/2@ta obpamenns: 01.02.2015)

2. http://213.208.189.135/prjcard_int?14-16-0004654 oopamenus: 27.01.2015)

3. Oltenacu P.A., Broom D.M. The impact of gensgtection for increased milk yield on the welfare
of dairy cows// Animal welfare 2010019(S).P. 39-49.

4, Trevisi E. Metabolic sress and inflammatory megge in high-yelding, periparturient dairy cows//

Recearch in Veterinary Science 203293. P. 695-704.

YAK 577.121575.167

CORELATION OF METABOLIC STRESS COWS WITH INFECTION OF
BOVINE LEUKEMIA VIRUS.

Vinogradova 1.V, Gladyr E.A., Gusev L.V., Rykov R.A., KramarenkoA.S.,

Zinovieva N.A.

L.K. Ernst Institute of Animal Husbandry. Russié2132, Moscow region,
Podolsk district, settlement Dubrovitsy 60
e-mail: sirnik07 @mail.ru

We investigated the blood of cows with different\Bktatus (RID«-» and RID«+»). According to
the research carried out preliminary identificatafrindicators can be used as biomarkers of cows
metabolic stress.

22

VIl MockoBcKuin MEXXQYHAPOOHbIN KOHIPECC VIII MOSCOW INTERNATIONAL CONGRESS
«BUOTEXHONOMMA: COCTOAHUE U MEPCMEKTUBbI PA3BUTUSA»» “B IOTECHNOLOGY: STATE OF THE ART AND
PROSPECTS OF DEVELOPMENT”




MaTtepunanbl KoHrpecca z’ Congress Proceedings
""IaCTb 3 TEXHONOTIrMUn Part 3

Keywords: dairy cattle, bovine leukemia virus, susceptipjlbiomarkers, blood biochemistry

Increased susceptibility of highly productive daogws to diseases is associated with condition ¢
metabolic stress that develops in the transitomyodeon the background of a negative energy balanc
(Oltenacu P.A., Broom D.M., 2010, E. Trevisi et aD12) .

Experimental studies were carried out on black white cows (n = 150). Leukemic status of the angmal
was determined by the method of reaction of the umendiffusion (RID). Experimental groups were fodme
based on BLV status carriers of BLV (BLV +, n = 130) and non-carsesf BLV( BLV-, n = 20). Animals
with different BLV status contained within the safiarm with the same feeding and conditions oingyv
For the interpretation of the experimental dataenesed methods: logistic regression analysis @friidata,

(http://www.statistica-help.ru/node/R8linear model ANOVA, where as a random factor walken the

indicator RID and the coefficient of correlatiormhe estimation of statistical significance of difaces

between groups was performed using Student t-test.

Analysis concentrations of metabolite of nitrogeetatolism in blood of cows with different
immune status of BLV was showed that carriers nis/leads to a significant increase of the totatgn in
the blood (by 8,8%, p <0,01), which is achievedmiyaby increasing the content of globulin (by 13,886
<0,04), urea (at 29,1%, p <0,0006) and bilirubing2%, p <0,001), and that pointstte important role of

the liver in the metabolism.

Analysis concentrations of metabolite of carbohi@lrand lipid metabolism was showed a significan
decrease concentration of glucose in the bloodas®BLV + (by 14,4%, pl <0,0007) and triglyceridbg
17,7%, p2 <0,006). Decreasing level of triglycerideblood can be regarded as a indicator to redueie

use in the synthesis of lipids and fat, and inipaldr, triglycerides in adipocytes of adiposeuiss

Relations was obtained from the results of reseanthbe used for the development system of
biomarkers of metabolic stress highly productivérydaows in order to normalize the metabolism ang
increasing of resistance to disease. The reseaashsupported by the Russian Science Foundatiojecpro
number 14-16-0004ttp://213.208.189.135/prjcard_int?14-16-00046).

References
1. http://www.statistica-help.ru/node/28 (data of i6il.02.2015)

http://213.208.189.135/prjcard_int?14-16-000464dHtvisit: 27.01.2015)
Oltenacu P.A., Broom D.M. The impact of genetie@sgbn for increased milk yield on the welfare
of dairy cows// Animal welfare 201019(S).P. 39-49.

4. Trevisi E. Metabolic sress and inflammatory resganshigh-yelding, periparturient dairy cows//
Recearch in Veterinary Science 203293. P. 695-704.

23
VIl MockoBcKuin MEXXQYHAPOOHbIN KOHIPECC VIII MOSCOW INTERNATIONAL CONGRESS
«BUOTEXHONOMMA: COCTOAHUE U MEPCMEKTUBbI PA3BUTUSA»» “B IOTECHNOLOGY: STATE OF THE ART AND
PROSPECTS OF DEVELOPMENT”

=

—r




MaTtepunanbl KoHrpecca z’ Congress Proceedings
""IaCTb 3 TEXHONOTIrMUn Part 3

YK 577.29: 636.082: 575.113.2

INOJIHOI'EHOMHBIE ACCOIIMATUBHBIE NCCJIEJJOBAHUA BbISAIBUJIN
INOJIMMOP®U3M B 'EHE THPEOI'JIOBYJIMHA, JOCTOBEPHO
ACCOIIMMPOBAHHBIU C COAEPKAHUEM KUPA B MOJIOKE KOPOB

Xap3unoa B.P., Cepmsarun A.C., I'naasips E.A., 3unoBbeBa H.A.

Dedepanvroe 2ocydapcmeeHHoe DI00HCEMHOE HaYHHOoe Yupedicoerue <Bcepoccutickutl HayuHo-
UCCIe008ameNbCKUll UHCIMUMYM HCUBOMHOB0OCMEa umeHu axademura J1.K. Spncma»

(BMDK um. JL.K. Dprema)

142132 Mockosckas obracms Tlodoavckuii p-u, noc. {yoposuywt, 0. 60

e-mail: veronika0784@mail.ru

[IpoBeneHbl TONHOTCHOMHBIE acCOUMATHBHBIE HCCIEJOBAaHUS MEXIY MOHOHYKICOTHIHBIMH 3aMEHAMHU
(SNP) u mnemennoii neHsocteio (EBV) ObIkOB-poM3BOAMTENCH TONITHHCKOW M TOJNIITHHU3UPOBAHHOM
YEepPHO-TIECTPOH TOPOJ MO TMOKA3aTeIsIM MOJOYHOW MPOAYKTHBHOCTH. YCTAHOBJICHAa BBICOKO IOCTOBEpHAs
cea3p SNP ARS-BFGL-BAC-18370 (9,00058), nokanu3oBanHoro B reHe tupeornodymuna (TG), ¢
MOKa3aTeIeM COACpKaHUs KHUpa B MOJIOKE. JJMCKYTHpyeTCsl BO3MOKHOCTh MCHONb30BaHusa AaHHoro SNPB
kauectBe JJHK-mapkepa KUpHOMOJIOYHOCTH KOPOB.

KiroueBble cJjI0Ba: TTOJHOTCHOMHBIC acCONMAIAW, IUIEMEHHAsl IIEHHOCTh, TE€H THPEOTIIO0YIINH,

MOJIOYHAsA IMPOAYKTUBHOCTD.

AxtyanpHOCTh. Cojlep)KaHHE JKHpa B MOJIOKE SIBISIETCS OJHUM W3 CEJIeKIMOHHO-3HAYUMBIX
MIPU3HAKOB MPOAYKTUBHOCTH MOPOJ CKOTAa MOJIOYHOTO HampaBIeHHsS NMPOAYKTUBHOCTH. B cmcreme otOopa
TUIEMEHHBIX JKMBOTHBIX Bce OoJblliee 3HAa4YE€HHE TNPUOOpETaeT WCIOIb30BAHNE ACCOLUMAINN MEXIy

eIMHUYHBIMA HyKJIeoTHIHBIME monuMopdusmamu (SNP)u npusunakamu mpoxykruBaoctd (Meuwissen T.

2001). Pe3yapTaTOM MOJTHOTEHOMHBIX aCCOIMATHBHBIX mccienoBannii (GWAS) cTano BbISIBICHHE T€HOB H
Y4aCcTKOB T'E€HOMa, JOCTOBEPHO ACCOLMHUPOBAHHBIX C TIEHETHYCCKOM H3MEHYHMBOCTBHIO MPOIYKTHBHBIX
HoKasaTesei, B TOM 4HcIiIe ¢ coaepkaHueM xupa B Mosoke (Signorelli F. et al., 2009, Kaminski S. et al.,
2006, Hayes B.J. et al., 2010 .HeckoIbKUX HE3aBUCHUMBIX HCCIICIOBAHHUSIX, MPOBEACHHBIX HAa PA3TUUHBIX
Mopojiax U TOMYJISIIUAX MOJIOYHOTO CKOTa, YCTAHOBIEHA CBs3b 1eioro psaa SNP, Jokanu30BaHHBIX Ha
xpomocome 14 ¢ coxepikanueM xupa B Mosoke (Cohen-Zinder M. et al., 2005; Kaupe B. et al.p20
Sanders K. et al., 2006).

]_ICJ'IBIO I/ICCJ'IC,Z[OBEIHI/Iﬁ SIBUIIOCH I/IZ[GHTI/I(l)I/IKaLII/IH SNP, ACCOLMUPOBAHHBIX C TIOKAa3aTCJICM
COACPpIKAHUA KHMpPa B MOJIOKEC, Ha OCHOBaHHUU GWAS, MPOBCACHHBIX B IMOMYJSANUNA TOJIITUHCKOTIO M

TOJIITUHUSUPOBAHHOTO YCPHO-TICCTPOTO CKOTA MoOCKOBCKOM 001aCcTH.

Marepuansl u MeTonsl uccienoanuil. Beinenenue [JHK mpoBogunu ¢ ucnonb30BaHUEM KOJIOHOK
¢bupmbr Nexttec [‘epmanus) cOriacCHO pPEKOMEHIANUSAM (UPMBI-U3rOTOBUTENSI. Il TEeHOTHUIHUPOBAHUS
O61KOB Hcmoabp30Baics yui lllumina BovineSNP50 BeadChip M2roraocteio 54609 SNP (San Diego, CA,
USA). Konrponr kagectBa SNPS mpoBommicss ¢ MOMOINBI0 Tporpammuoro obecneuenus Plink v.1.0.7
(USA). OrieHka mIeMeHHOM IIEHHOCTH OBIKOB-IIPOMU3BOIUTENIEH 0 TTOKA3aTEI0 COMEPIKaHMUS KUPaA B MOJIOKE

(MJIK, %) 6b11a nmposeaena mo meroay BLUP Animal Model (Henderson C.R., 1984).
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Pesynbrater uccnenosanuii. Ilo pesymbraram KoHTpois kadectBa s mpoBeneHuss GWAS Obuio
orobpano 41010 SNPHaubonsmee ynicaio SNP,10cTOBepHO acCOMUPOBAHHBIX C TUIEMEHHOW LIEHHOCTHIO
(EBV) mo MJIX, 6suto obnapyxeno Ha BTAS5, BTA9, BTA14 u BTA21, 4To CBHIETEIBCTBOBAIO O
JIOKaIM3aluid Ha HUX ToTeHimansHbiXx QTL mo mokaszatemo MJIK. Omun uz SNP (ARS-BFGL-BAC-
18370), nokanu30BaHHBI B 00JACTH LIEHTPOMEPHI XpOMOCOMBI 14, pacmoyiokeH B 5’-HeTpaHCIMpyeMOi
obmactu rTeHa tupeoriodyauHa (TG) Obu1 mocroBepHo accommupoBan ¢ MJDK (p=5.8x10-4, -
log10(p)=3.24). TG -rAMKONPOTEH, NPEIIICCTBCHHUK TUPCOUIHBIX TOPMOHOB TPUHONTHPOHHHA U
TETPAOATUPOHMHA, KOTOPHIE HWIPAlOT BAXKHYIO POJNb B pEryisiuuu OoOMEHa BEIECTB W YYacTBYIOT B

npoleccax 00pa3oBaHus KHPOBBIX KieTok (Barendse W., et al., 2004).

MakcumaibpHasi 4acToTa BCTpedaeMocTu Oblia oTMedeHa st reHotuna AG (47,9%) MuHUMAaNbHAS -
it renotuna AA (9,6%). Belto yCTaHOBIEHO BBICOKO 3HAYMMOE BIMsSHHE (PUKCHPOBAHHOTO (hakTopa
reroruna mo TG wa EBV mo MJIX: +0,045 (Rel=0.942)1s renoruna GG mpotue -0,025u -0,020 st
reHotunoB AA u AG, cootBercTBeHHo. Kpome Toro, otmeueHo goctoepHoe Biusarne SNPB rene TG Ha
MpoILeHTHOE coaep:kanue Oenka B monoke: +0,008mporus -0,003u 0,005,coorBercTBerHO. [TomyueHHbBIC
JAHHBIC CBHJICTEIBCTBYIOT O BO3MOXXHOM Hcnonb3oBanud JaHHoro SNP B rene TG B kadecTBe
noreHuuanbHoro JIHK-mapkepa, accounmupoBaHHOTO, B MEPBYIO OYEPE/b, C JKUPHOMOJIOYHOCTHIO, @ TAKKE
0OCITKOBOMOJIOYHOCTBIO TOJNINTHHCKOTO ¥ TONIITUHH3UPOBAHHOTO YEpHO-NIECTPOro ckota Poccum. Ito
MO3BOJUT 0ojice APPEKTUBHO MPOBOIUTH CEICKIIMOHHO-TNIEMEHHYIO pa0oTy U MOAOOp OBIKOB, MCIIOJIb3YS

METO/Ibl TCHOMHOM ¥ MapKEpPHOUH CEJIEKIINH.

HJ’IH MOATBCPIKACHUA TIOJYUYCHHBIX PC3YJIbTATOB HaMH 3aIllJIaHUPOBAHLI  OOIOJHUTCIILHBIC
HCCJICOOBAaHUA MO HU3YUYCHUIO HOHI/IMOp(l)I/BMa rema TG Ha MomyJiiiui KOpoB, B TOM 4YHUCJIC B AaCIICKTC

BJIUSAAHUA Ha APYyTUC XO03SHCTBEHHO-MOJIC3HBIC KAYeCTBAa MOJIOYHBIX KOpOB.

Uccneoosanus evinonnenvl npu nodoepoicke 2ocyoapcmea 6 auye Munoopuayxu P®, npoexm No
14.604.21.0062 yfuxanenoiii  udenmupuxamop npoekma YHUKAAbHLLL —UOSHMUDUKAMOp npoekma

RFMEF160414X0062)
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GENOME-WIDE ASSOCIATION STUDIES HAVE DETECTED POLYM ORPHISMS OF
THYROGLOBULIN GENE SIGNIFICANTLY CORRELATED WITH FA T CONTENT OF
THE MILK OF COWS.

Kharzinova V.R., Sermyagin A.S., Gladyr E.A., Zinovieva N.A.

Federal State Budget Scientific Institution "Alld2ian Research Institute of Animal Husbandry Named
After Academician LK Ernst".
142132, Moscow region Podolsk district, pos. Duliryy d. 60

e-mail: veronika0784@mail.ru

We carried out the whole genome association stuskéseen mononucleotide substitutions (SNP) and the
breeding value (EBV) of sires of Russian Holsteid 8lack-and-White cattle improved by Holstein luge
in terms of milk production. The highly significaassociation of the SNP ARS-BFGL-BAC-18370 (p <0
00058), localized in the gene thyroglobulin (TG)thwa measure of the fat content of milk were found
Our aim is to verify the possibility to apply ttf&NP as DNA marker of butterfat in cows

Key words: whole genome association, breeding value, thytagio gene, milk production
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Introduction The fat content of milk is one of the significargits of breeding livestock productivity
of dairy production. Using the association betwsergle nucleotide polymorphism (SNP) and traits o
productivity has increasingly been considered agfulldool in the selection system of pedigree atéma
(Meuwissen T., 2001). The result of the whole asdimn studies (GWAS) was an identification of the
genes and the genome regions significantly assatiatth the genetic variation of productive indars,
including the fat content of milk (Signorelli F. &t, 2009, Kaminski S. et al., 2006, Hayes B.&l¢t12010).
In several independent studies conducted amongrelift breeds and populations of dairy cattle, w3
observed a connection between a number of SNPshanfht content of milk, located on chromosome 14
(Cohen-Zinder M. et al., 2005; Kaupe B. et al., 20Banders K. et al., 2006).
The aim of our research was the identificatiorhef BNP, associated with an indicator of fat conbémbilk,
based on GWAS, in the population of Holstein anacBland-White cattle improved by Holstein of the

Moscow region.

Materials and methodsDNA was extracted from tissue samples using a Néxteolumn

(Agrobiogen Biotechnology GmbH, Munich, Germanya@cling to the manufacturer’s recommendationg.

We used the lllumina BovineSNP50 BeadChip V2 dgnsi4,609 SNP (San Diego, CA, USA) for
genotyping of sires. The quality control of SNPsswwarformed using the software Plink v.1.0.7 (USHje
estimation of breeding values of sires in term$abtontent of milk (%) was carried out through BleUP
Animal Model method (Henderson C.R., 1984).

Results According to the results of quality control cadiout on GWAS 41010 SNPs were selecteq.

The largest number of SNPs, significantly assodiatgh breeding values (EBV) by FP, was found or
BTAS5, BTA9, BTA14 and BTA21, which indicated thechlization of QTL in these regions. One SNF
(ARS-BFGL-BAC-18370), localized in centromere regimf chromosome 14 in the 5'-untranslated region ¢
the gene thyroglobulin (TG) was significantly asated with the FP (p = 5.8 x 10-4, -log10 (p) =8.2IG

- glycoprotein is the precursor of such thyroidrhones as triiodothyronine and tetraiodothyroninkictv
play an important role in the regulation of metabprocesses and are involved in the formatiorabtélls
(Barendse W., et al., 2004).

The maximum frequency was found for genotype AG9%yj and the minimum for genotype AA
(9,6%). The significant effect of the fixed factirthe TG genotype was +0,045 (Rel = 0.942) for BBV
FP, +0,045 (Rel = 0.942); for the GG genotype versu025 and -0.020 for genotypes AA and AG
respectively. Furthermore, there was a significeffect of SNP of gene of TG on percentage of pnotei
content in milk: 0.008, 0.005 and -0.003, respetyiv
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This suggests that the SNP in the gene TG may bd as a potential DNA marker primarily
associated with fat milk yield and high protein wmm of Russian Holstein and Black-and-White imgayv
by Holstein breed. This will be useful for moreeeffive breeding work and selection of traits, ugirgomic
techniques and marker selection. For further covdiron, we have planned to conduct additional sgidf
polymorphism of TG gene in populations of cows,luding the impact on other economically important

traits of dairy cows.

Research was performed by the Ministry of Educatibthe Russian Federation, in the projéét
14.604.21.0062 (unique ID project a unique 1D podjRFMEFI60414X0062)
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CPABHUMTEJIBHASI OHEHKA MOPOOMETPUYECKHUX 1 MOJIEKYJIAPHO-
IFEHETUYECKHX XAPAKTEPUCTHK U30/IMPOBAHHBIX HONMYyJAIUAM
CEPOU I'OPHOU KABKA3CKOM ITYEJIBI (APISMELLIFERA CAUCASICA)

®opuapa M.C.", Ceucrynos C.B.%, Kpamapenko A.C.%, Jlio6umos E.M.?,

CoKo0JILCKHH C.C.Z, 3unoBneBa H.A.!

Y\®edepanvnoe  zocydapcmeennoe  610dxcemnoe  navunoe  yupescoenue  <Bcepoccuiickutl  HayuHo-
UCCIEO08AMENbCKUN UHCTIMUMYM _J#CcUu8omHnosoocmea_umenu _axademurxa JI.K. Opucma» (BIDK um. JILK.
Oprcma)

142132 Mockosckas obracme Ilodoavckuil p-u, noc. /yoposuywt, 0. 60

e-mail: margaretfornara@gmail.com

2@e0epaﬂbnoe eocyoapcmeeHnoe  00dcemHoe HayyHoe yupeosicoenue «KpacHononsHckas onvimHas
CIMAaHYUsL NYEA0800CNEA»

SHukonesckuti HayuoHanbHblil aepapHblii yHUSEpCUmen

[lpoBeneHa  CpaBHHUTENbHAs OIEHKA  MOP(POMETPHUECCKMX M MOJEKYJISPHO-TCHETHYECKHX
XapaKTEPUCTHK U30JHMPOBAHHBIX MOMYJISAIMI Cepoii TOpHOI KaBKa3cKoi muesnl (A. m. caucasicallokasaHo,
YTO KCIOJb30BaHHE MOPHOMETPHYECKUX IMOKa3aTejdel, He T[O3BOJIAET BBISIBUTH DPa3iHYHUA  MEKITY
HOMYJIALMSAME C BBICOKOM JTOCTOBEPHOCTHIO, TIO3TOMY B HCCIICAOBAHUIX HEOOXOAMMO Hcmoiab3oBaTh JTHK-
MapKephl.

KioueBbie caoBa: wmemoHocHas muena, JHK-mapkeper, Mopdomerpusi, momymsmus,
ounopazHoobpasmue.

Axmyanvnocms. JIHK-TeXHOIOTHM OTKPBHIBAIOT HOBBIE BO3MOXXHOCTH B XapaKTEPUCTUKE SKOTUIIOB U
Ipyrux 0ojiee MEIKUX TaAKCOHOMHUYECKUX eIuHMIl MemonocHom muensl (Apis Mellifera). Mccnenosanue 1o
JHK paccmaTpuBaercsi cerogHss B  KayecTBE JOMOJHEHUS K TPaJWLIMOHHOMY aHalIu3y Mo
MOP(POMETPUYECKUM KPUTEPHSIM, MPU3HAKAM, KOTOpbIE B TOW WIIM WHON Mepe IOJBEP)KEHBI BIHSHHIO
(axropos BHemHel cpenpl (Kpusitos H.. u ap, 2009;0Octposepxosa H.B. u ap., 2013).

OmauM 13 MH(GOPMATHBHBIX THUIIOB MapKEpOB ISl TUX Meneil sBisoTes mukpocateuutel (MC)
(Kpusrios H.W. u ap. 2011).

Lenv uccredosanuii: cpaBHUTEIbHAS OIEHKA MOP(QOMETPHYCCKHX W MOJEKYJISPHO-TEHETUICCKUX
XapaKTEPUCTHK U30IMPOBAHHBIX TIOMYJISAINI cepoil TOpHO# KaBKa3ckoi muensl (A. M. caucasica

Mamepuanvr u memoouvt ucciedoganuti. MatepuanoM Ui HCCIEIOBAaHHUs IOCIYXWIN pabouue
HYeIbl Cepol TOPHOM KaBka3zckod mopoasl (N=1470),0To0panHble ¢ 5 macek, Kaxaas U3 KOTOPBIX CTPOTo
OpPHEHTHPOBaHAa Ha TMOJYYCHHE Marepuaa C 3aBEJIOMO W3BECTHBIMH XO3SHCTBEHHO-TIOJIIC3HBIMH
npusHakamu. Beinenenne JIHK mnpoBogmiam ¢ MCHonb30BaHMEM METOAA SKCTPAKLIUH IEPXIOPATOM.
MertogamMu MOpQOMETPUUECKOTO aHAIN3a U3MEPEHa JUTHHA X000TKa, KyOUTAIbHBIH MHICKC U ITUPHHA 3-TO
Tepruta. MynbTHIUICKCHBIN aHanu3 7-Mu jokycoB MC (A024, A88, A113, AP043, HB-C16-05, HB-THE-
03, HB-C16-01)Bemonnsiin Ha reHetmueckoMm ananmzatope ABI3130x| (Applied Biosystems(CIIIA).
Cratuctuueckyro 00pabOTKy pe3ysbTaToB MPOBOAWIM C HCIOJIB30BAaHHEM IPOTPAMMHOIO 00ECICYCHUS

GenAlEx (ver. 6.4).
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Pesynomamur uccredosanuii. Ha OCHOBaHMM TOJTYYCHHBIX JaHHBIX MOP(OMETPHYECKOTO aHaIH3a
MOYKHO CZI€NaTh BBIBOJ, YTO ITYEJIbl U3 Pa3HBIX MOMYJSIUIUN JOCTOBEPHO OTIMYAINCH B OTHOILICHHU AJTUHEI
xo0o0t1ka (/1X) u mmpunsl Tpetbero teprura (LLI3T). Toraa kak, B oTHOomeHU: KyoutansHoro nunekca (KN)
pasmuyuidl Kak MEXAYy HOMYJSILUSMH TaK M MEXAY CEeMbsIMH He Oblio oOHapyxkeHo. CaMblii BBICOKHI
YPOBEHb MEXKCEMEWHON W3MEHYMBOCTH oTMedeH mius nomymsiiuu 19Men nmo JIX (Mst = 0,275)u mns
nonyisiun 49KO no JIX (Mst = 0,2892).11o 3T BbicOKHil ypOBEeHb MEKCEMEHHOTO pazHOOOpa3us
ormeueH i nonysituu 13KIT (Mst= 0,1355u 34Au6ra (Mst= 0,1263).

B acmekTe TeHeTHMYECKOro aHaiM3a HCCIeAyeMble HaMu momyiasuud  A. M. caucasica
XapaKTepU30BaJINCh OTHOCHTEIBHO BBHICOKUM YPOBHEM T'€HETHUYECKOTO pazHO0Opasus: 3PPEeKTUBHOE YHCIIO
anneneit BappupoBaio ot 12,40mno nokycy HB-C16-01y KO no 1,381no nokycy HB-C16-05y MED.

B coOoTBETCTBHU C pe3ynbTaTaMH aHajIM3a MOJIEKysipHoi m3MenunBoctd (AMOVA) mo jmokycam
MC, oTmeyeHHBIe Uil MYeT W3 Pa3HBIX MOMYJSILUA, MOXHO YTBep)XZaTh mpo 3Haunmoe (st =0,084)
TEHETHYECKOE pa3lInuhe MEXKIy HCCIEeIyeMbIMU TOMYJISIUsIMHU ITYel MpH ypoBHE aoctoBepHocTH P=0,001.
ITomapHbie OIeHKHM TeHeTuueckoi muddepennnarnmu (Psf) mo moxycam MC, oTMedeHHBIE UIA ITYET U3
Pa3HBIX TIOMYJSANWH, Take TMPH ydeTe IMONpaBKHM BoH(GEppoHHM aIsi MHOXKECTBEHHBIX CPaBHEHHH, ObUIH
3HAQUYUMBIMU. Bce momyssinuy moyTy mo BCceM JIOKycaM 3HaYMMO OTKJIOHSUIMCH OT PAaBHOBECHOTO COCTOSIHUS
Xapnu-BaiinOepra. VMckmodenue cocTaBistl Jiniib Jokyc APO043, Haxoisiuiicss B paBHOBECHH Y BCEX
momysauii kpome MED. 3a uckimouennem Fis, Bee oreHkn nHaekcoB Puiiepa ObLTH 3HAYUMEI U JIEKAIHA B
npenenax 95% noBepuTEILHOTO HHTEPBAJIA.

[lony4yeHHble HaHHBIE MO3BOJMIN HAM MOCTPOUTH JEHAPOTrpaMMy MOAOOHS MATH MOMYJISIIHN MUel,
paccunTaHHYIO Ha OCHOBE MaTpHIIBI MTOTAPHBIX FeHeTHYecKnx auctanimii M.Hes ans cemu nokycoB MC u
JEHIPOrpaMMy MOJOOHMS MSATH MOMYJSIMKA TYeN, PAacCUNTAHHYI0O HAa OCHOBE MAaTpPHUIBl EBKIMIOBBIX
muctaHimid ans 3 Mopdomerpuyeckux npusHakoB. HambGomee ynanensl momymsimuu KO u AIGBA ot
Oonu3kux Mexxay coboit momymsumit KP13u MED u KP 12.

JenaporpaMma, MOCTPOCHHass Ha OCHOBAHMHM [AHHBIX TE€HETHYECKOTO aHalN3a, COOTBETCTBYET
JaHHBIM XO35ICTBEHHO-TIOJIC3HBIX MPU3HAKOB, B TO BpeMsl KaK JEHAPOrpamMMa, MOCTPOCHHAs HA OCHOBaHUHU
MOP(POMETPUUECKUX AaHHBIX, HEMHOT'O HCKaKCHHO OTPa)KaeT PealbHyl0 KapTUHY Ha MaceKax.

upoko npumMeHseMblli MOPHOMETPUIECKUN aHAIN3 TTUEI AJS ONPEAENeHUs] UX YHCTOMOPOIHOCTH
o0ecrieunBaeT BBIBICHHUE PA3IMuMi MEXTy HOPOJaMH, HO MCKIIOYaeT TaKyl0 BOZMOXXHOCTh B OTHOILICHUH
HOMYJISALHUN BHYTPHU TIOPOIBI.

[TpuMeHeHne MHUKpPOCATEIIUTHBIX MapKepoB IT4ET IAaeT BO3MOXKHOCTH OIPEAENATh KOPPEIALHIO
MEXTy XO3SHCTBEHHO-TIOJIE3HBIMU IPU3HAKAMU W ONPENCINISIONMMUA HX TEHETHYECKHMH CTPYKTYpaMH,
IPOBOJUTE CEJICKINOHHYIO paboTy ¢ JIMHUSAMH, TOIMYJISALHUAMHE, IOPOJaMU M CEMbSIMH, a TaK XkKe BECTH 0TOOp
IYeT C JKeNaTeIbHBIMHU PU3HAKAMH.

Hccneoosanust evinonnenst npu noodepoicke cocyoapcmea 6 auye PAHO, mema 19. Ne 0600-2014-
0004.3u npu punarcosoti nodoepoicke Poccuiickoeo Hayunozo ¢onoa, npoexm Ne 14-36-00039
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COMPARATIVE EVALUATION OF MORPHOMETRIC AND MOLECULA R GENETIC
CHARACTERISTICS OF ISOLATED POPULATIONS OF GRAY MOU NTAIN
CAUCASIAN BEES (APISMELLIFERA CAUCASICA)

Fornara M.S.!, Svistunov S.V? Kramarenko A.S.2, Lyubimov E.M.?,
Sokolsky S.S, Zinovieva N.A!

'Federal State Budget Scientific Institution "AllRian Research Institute of Animal Husbandry Named
After Academician L.K. Ernst".

142132, Moscow region Podolsk district, pos. Duiiry, d. 60

e-mail: margaretfornara@gmail.com

Federal State Budget Scientific Institution "Krapnlyanskaya experimental station of beekeeping".
*Mykolayiv National Agrarian University.

Comparative evaluation of morphometric and molecglanetic characteristics of isolated populations df
Gray Mountain Caucasian bees (A. m. Caucasica)oaaged out. It was shown that using morphometri¢
parameters does not reveal differences betweengiams with high reliability, so necessary to WBEA
markers.
Keywords: honey bee, DNA markers, morphometric charactesspopulation, biodiversity.
Introduction.New possibilities in the characterization of epaty and other smaller taxonomic unitg
of the honey bee (Apis Mellifera) has been openpdusing DNA technology. These researches are
considered as an addition to traditional analysjs noorphometric criteria, characteristics which are

influenced by environmental factors. (Krivtsov Net.al., 2009; Ostroverkhova N.V. et al., 2013).

One of the types of informative markers for thesgpses were microsatellites (MS) (Krivtsov N.I.
et al. 2011).

The aim of our research was comparative evaluatbrmorphometric and molecular genetic

characteristics of the populations evaluated inGheey Mountain Caucasian bekifi.caucasich

Materials and methoddMaterial for this study was the worker bees of yGkountain Caucasian
breed (n = 1470) which were selected with 5 apsagach of them is targeted to produce a matertal av

well-known economically important traits. DNA wagtmacted using perchlorate method. Length of th

1%

proboscis, cubital index and width of the thirdgiex were measured by morphometric analysis teciesiq
Multiplex analysis of 7 MS loci (A024, A88, A113,A943, HB-C16-05, HB-THE-03, HB-C16-01) was
carried out on genetic analyzer AVI3130x| (AppliBbsystems, USA). Statistical analysis was caroad

using the software GenAlEx (ver. 6.4).

Results.On the strength of morphometric analysis data a®e @onclude that bees from different
populations differed significantly by the length tbfe proboscis (LP) and the width of the third iierg
(WTT). Whereas, the differences between populatamd families were not detected according to clbitg
index (CI). The highest level of variation betwdamilies was marked for population 19Med by L\Ws{ =
0,275) and for the 49KO population by LRIgt = 0,2892). A high level of inter-family diversityas
marked for 13KPNist= 0,1355) and 34Aibgast = 0,1263) populations by WTT.
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In the aspect of genetic analysis studied popuiatiom. caucasica characterized by a high leve
genetic diversity: the effective number of allefasged from 12.40 locus HB-C16-01 in KO population
1,381 locus HB-C16-05 in MED population. In accaglio the results of the analysis of molecularataon
(AMOVA) for MS loci marked for bees from differepbpulations, we can argue about significdfgt &
0.084) genetic differences between study populatminbees at a confidence levelpf 0,001. Pairwise
genetic differentiationKst) by MS loci for bees from different populationsrevesignificant even using the
Bonferroni correction for multiple comparisons. Abbpulations in almost all loci significantly deted from
the Hardy-Weinberg equilibrium, except for locusQ4B which was in equilibrium in all populations ept
MED. All estimates Fisher index were significantdavere within the 95% confidence interval, exdept
Fis.

The findings allowed us to build a dendrogramiofilsirity five populations of bees, calculated on
the basis of the matrix of pairwise genetic Netatises by seven MS loci and the dendrogram of aityil
five populations of bees, calculated on the basts@matrix of Euclidean distances for three morpbtric
traits. KO and AIBGA population were farthest fratosely related MED and KP13, KP12 populations

Dendrogram constructed on the basis of geneticysisals consistent with economical important

traits, while dendrogram constructed on the bastata, a little wryly reflects the real pictureagiaries.

Widely used morphometric analysis of bees for deieastion their purebred provides the
identification of differences between breeds, udiwdes that possibility in relation to populationghin a

species.

Microsatellite markers application permit to detarenthe correlation between economic-usefu
traits and their determined genetic structuregotaduct breeding work with lines, populations, spe@nd

families, as well as to conduct the selection afseith desirable traits.

Research was performed by the Federal Agency oéntfcc organizations, object 19 0600-
2014-0004.3 and under financial support of Russeentific foundation, project No 14-36-00039.
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VIIK 575.17
BUOPA3HOOBPA3UE CHEKHOI'O BAPAHA (OVIS NIVICOLA)

Jlennckona T. E.l, Oxuonkos H. M.z, nagpips E. A.l, Barupos B.A. 1, HBanos P.B. 3,

3unosbena H. A}

Y\®eoepanvroe 2ocydapecmesentoe Giodaicemnoe nayunoe yupescoenue «Beepoccutickuii HayuHo-
UCCIe008AMENbCKULL UHCTIUNYI HCUBOMHOB800CMEa umenu akademuka J1.K. Opncma»

(BMDK um. JL.K. Dprema), n. ybposuyst, Poccus

142132 Mockosckas obracme Tlodoavckuil p-u, noc. yoposuywt, 0. 60

e-mail: horarka@yandex.ru

2@edepanvroe 2ocydapemeennoe Grodxucemnoe yupexcoenue nayku Hucmumym Guonocuveckux npobiem
kpuoaumoszonuwvt CO PAH, 2. Axymck, Poccus

677890 ¢. Axymck, npocnexkm Jlenuna, 41

*Pedepanvroe  cocydapcmeennoe  Giodicemnoe  Hayunoe — yupescoenue — Skymckuii  HayuHo-
UCCAEA08AMENLCKULL UHCIMUMYM CeTbCKO20 X03sticmaa, 2. Akymcek, Poccus

677001 2. Axymck, yn. Becmyowcesa-Mapnunckozo, 2311,

JlaHa MoOJIeKyJISIpHO-TEHETHYEeCKass OIleHKa OuopasHooOpasusi cHexHoro Oapana (Ovis nivicola)
SKYTCKOW TIONMyJSIIMM Ha OCHOBE aHanm3a 11 MHKpocaTelnMTHBIX JOKycoB. [IpoBeleH cpaBHUTENBHBIH
aHaJIM3 OCHOBHBIX T€HETUYECKHX MAapaMeTPOB CHEXKHBIX OapaHoB 1 qomanrHux oell (OVis aries)iokanbHoi
nopoibl byyOeit, pa3BoiMOiil B TOM e perroHe.

KmoueBbie ciaoBa: Ovis nivicola; 6uopasnooOpasuie; MHKPOCATEIUIMTHBIN aHAIN3, ajule/IbHBIE
npoduIH.

AKTYyanbHOCTb.

IToBbIlIeHHE OUOJIOTHUECKOTO Pa3HOOOPa3Us CEIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX SIBJISCTCS OIHOW W3
aKTyaJbHBIX 3a/1a4 COBPEMEHHOM Onoornyeckoil Hayku. Jlist momamaux osell (OVis arie$ moreHmaasHbpM
pe3epByapoM TeHETHUECKOW M3MEHYMBOCTH MOXET CTaTh CHEXHBIM Oapan (Ovis nivicolg [1]. Cuexwerit
6apan (Ovis nivicola) —5T0 eAMHCTBEHHBIN TIPEACTABUTEND TOPHBIX KOMBITHEIX Ha CeBepo-BocTroke Asnm.
SIKyTCKMiA TTOABUA CHEXHOTO OapaHa HacemseT TOpHBIE XpeOTH BepXosHbs oT XapaylnaxcKux rop, TOPHYIO
cucreMy xpedTa Yepckoro ot [TonoycHoro xpedTa Ha ceBepe o xpedToB Ynaxan-Uucraid, Tac-KeIcTaOBIT 1
OWMSKOHCKOTO HAarophbsi Ha I0re, a Takxke Becb MoMckwmii xpebder [5].

B kauectBe 00beKTa MHTPOIYKIMU CHEXHBIN OapaH MOXET mepeath JOMaIlHeH OBIle CBOU Hanboee
B&KHBIC OCOOCHHOCTH TaKHe, KaK BBICOKash BHIHOCIUBOCTh U MOPO30YCTOMYMBOCTh. VIMEHHO 3TH KadyecTBa
HEOOXOAUMBI [UTS Pa3BEACHUS MOPOJ AOMAIITHUX OBEIl B CYPOBBIX KIMMATHYCCKUX YCIOBHsAX PecryOiuku
Sxytuu [6].

B cBsI3H ¢ 9TUM LIEITbIO HAIIETO UCCIICIOBAHUS SIBUIIACH MOJICKYIISIPHO-TEHETHIECKAsT XapaKTePUCTHKA
pa3Ho00pa3us SIKYTCKOM NOMyJISIHU CHesKHOTo Oapana (Ovis nivicolg.

MaTtepuaisl 1 METOIBI UCCIEA0BAHUNI

OO6pasiipl TKaHu (MBI OBLIN MOAYYeHBI 0T 22 cHexXHBIX OapanoB (OVis nivicola),oburaromux B
pasIMYHBIX perroHax Skyruu, Bkmodas Momckuit xpebet (2 ronossr), CuetunaeHckuii xpebeT (3 roaoBsi),
xpeber Opynran (13 romos), Bepxosuckuit xpeber (3 romoser) u OiimskoHckuii paiion (1 romosa). B
KauecTBE TPYIIbl CPaBHEHHs OBUIM BBIOPaHBI OBIBI MOpoAbl byyOeir (N=22), co3maHHON Ha OCHOBE

a0OpHUreHHBIX OYPSITCKUX OBEII, IS pa3BeneHus B SIKyTckoM peruone [2, 3].
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Brimenenne JIHK mpomssommnock Ha kojonkax Nextech (Agrobiogen Biotechnology GmbH,
MronxeH, ['epMaHus) COTrJIaCHO pEKOMEHAAIMAM Tpou3BoguTesiss. [ M3ydeHUs TEHETHYECKOTo
pasHooOpa3us cHexxHoro Oapana Obutn BbIOpaHel 11 mukpocatemnmuTHeIX JokycoB OarCP49, INRAOG3,
HSC, OarAE129, MAF214, OarFCB11, INRAOO5, SPS118RA23, MAF65 u McM527. ITpoaykTst
aMIUTM(UKAIUE MHKpPOCATEIUTUTOB aHAIM3MPOBAIM HAa KAlWUIAPHOM TIeHEeTHYecKoM aHanu3atope ABI
3131xl (Applied BiosystemsPa3meps! amieneid ObUTH MOTYYEHBI C TOMOLIBIO MTPOTPAMMHOTO 00€CTICYCHUS
Gene Mappergepcust 4. CTaTuCTHYECKYI0O 00pabOTKy JaHHBIX MPOBOJIUIIN C UCIIOIB30BAHHEM MPOTPaMMBI
GenAlEx 6.4.1[4].

Pe3ynbnTaThl HcciiefOBaHUMI

Cpennee umcio amnenedd Ha jJokyc no 11 mukpocaremumram coctaBwio 8,818+0,784amnenett mos
npezcrasuTeneii Buga Ovis nivicolan 8,455 0,76 Amneneii aas [OMaIIHAX OBEIL.

Yucmo 3>pQekTHBHBIX aiuiefiell y CHexHoro OapaHa cocrtaBuwio 5,246+0,601lmo cpaBHEHHIO C
4,642+0,377y nomamuux oBen. CHEXHbIe OapaHbl XapaKTEPH30BAIUCh HECKOJBKO 00jI€€ BBICOKHUM
HamnareM WH(OPMATHBHBIX ajureneii (¢ gacToToii BcTpewaemoctu Oomee 5%), uem mpexpcrasurean OVis
aries: 5,000+£0,50& 4,909+0,315umemneit, cooTBeTcTBEHHO. KONMMYeCTBO MPUBATHEIX ajlIejel y CHEXHOTO
Oapana cocraBuio 4,636+0,956,a oBipl mopoabl Byy0Osii »TOT ke mokasarenb paBHsics 4,273+0,864
ajuienen.

Vposenb dakTuueckoii (Habmromaemoii) rereposurotnoctd cocrasma 0,828+0,059y cHexHOro
Oapana u 0,904+0,025 y bByy0Oeli; 1Mo ypoOBHIO OXHIAEMOW TIeTEPO3UTOTHOCTH HAOJIOIAINCH
HecymecTBeHHble pasmuuns: 0,779+0,029u 0,770+0,018y Ovis nivicolan Ovis aries cooTBETCTBEHHO.
BhICOKHI ypOBEHb T'€TEPO3UIOTHOCTH MOXKET TMOKA3bIBaTh HU3KUH YPOBEHBb CEICKIHOHHOTO JABJICHUSI U

0OJIBIIIOE YHCIIO aJlIeTcH B MomyJIAnu.

Pa6ora BbinoJsiHeHa npu puHaHCOBOI moaaep:xke Poccuiickoro HayuHoro ¢oHaa, mpoekt Ne 14-
36-00039.

Jluteparypa

1. barupor B.A., Knenouukuii I1.M., Homuues B.C., 3unoBeeBa H. A. llutorenerudeckas
xapaktepuctuka apxapa OviS ammon ammongaexnoro O6apana O. nivicola borealisa ux rudpumos//
Cenncroxo3siictBennas ouonorus. — 2012. —Ne 6. —C. 43-48.

2Tarimmu B.A., JIxacapanoB b.b., IllaGanoBa P.I'. OcHoBHble Tpu3HaKuM 0TOOpa aOOPHUTEHHBIX
Oypsarckux osetl // OBIbI, k0361, mepcTsaHoe Aeno. — 2001, —Nel. —C. 12-14

3.Taiimmu B. A., JIxacapanoB b. b. AGopurennas Oypsitckas oBua. Ynan-Yn3: Msn-so BHI CO
PAH, 1997, 123..

4. Peakall R., Smoude E. GENALEX 6: genetic analysis in Excel. Populatigenetic software for
teaching and research//Molecular Ecology Notes62806. P. 288-295.

5.http://www.rors.ru/ru/activity/trofei/maket3/bar&tm @ara obpamenus 02.10.2014)

6. http://smartnews.ru/regions/yakutsk/12533.himat4 o6pamenns 20.01.2015)

35

VIl MockoBcKuin MEXXQYHAPOOHbIN KOHIPECC VIII MOSCOW INTERNATIONAL CONGRESS
«BUOTEXHONOMMA: COCTOAHUE U MEPCMEKTUBbI PA3BUTUSA»» “B IOTECHNOLOGY: STATE OF THE ART AND
PROSPECTS OF DEVELOPMENT”




MaTtepunanbl KoHrpecca l’ Congress Proceedings
""IaCTb 3 TEXHONOTIrMUn Part 3
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The molecular genetic evaluation of biodiversitgesment of snow sheep (Ovis nivicola) of Yakuti@
population was conducted using of 11 microsatelti@. A comparative analysis of the general geneti
parameters of snow sheep with the one of breedsmkstic sheep (Ovis aries), which are breediripen
same region, was done.

Keywords: Ovis nivicola; biodiversity; microsatellite analg; allelic profiles.

Introduction

Increasing the level of biodiversity of farm anisids one of the essential problems of moderf
biological science. Snow sheep (Ovis nivicola) rhigh used as a reservoir of genetic variation onekstic
sheep (Ovis aries) [1]. Snow sheep (Ovis niviciahe only representative of mountain ungulatdsanth-
East Asia. Yakut subspecies of snow sheep inhabitountain ridges of Verkhoyanya from Kharaulakh
Mountains, the Cherskii Range from Polousnogo rigigthe north to the ridges of Ulakhan-Chistay, -Tas

Kystabyt and Oimyakon Plateau in the south, as agedll the Moma Range [5].

—

As the object of the introduction, show sheep candfer to domestic sheep their most importar]
features such as high endurance and resistanceet@xtremely low temperatures. These qualities afe
necessary for breeding domestic sheep in the leéirsate of the Republic of Yakutia [6].

Therefore, the aim of our study is an estimatioomolecular genetic characteristics of diversity of
Yakut population of snow sheep (Ovis nivicola).

Materials and methods

Samples of tissue were collected from 22 snow sk@efs nivicola) inhabited the different parts of
Yakutia including Moma Range (n=2), Sietindenskyn&a (n=3), Orulgan Ridge (n=13), Verkhoyansky
Range (n=3) and Oimyakon area (n=1). As a compagsoup sheep of Buubei breed (n = 22), which wa

[

based on the local Buryat sheep and was creatdmdeding in Yakut region, were selected [2, 3].
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DNA was extracted from tissue samples using Nextetmn (Agrobiogen Biotechnology GmbH,
Munich, Germany) according to recommendation of ufacture. To study the genetic diversity 11
microsatellite loci were chosen: OarCP49, INRAOBIEC, OarAE129, MAF214, OarFCB11, INRAOO5,
SPS113, INRA23, MAF65 and McM527. Products of therasatellite amplification were analyzed on ABI
3131xl genetic analyzer (Applied Biosystems). Adlelzes were obtained using Gene Mapper v. 4 sadtwa
Microsatellite allele frequencies, effective numladralleles, observed and expected heterozygosere w
calculated using the GenAlEx 6.4.1[4].

Results

The average number of alleles per locus of 11 mamilites was 8,818+0,784 alleles for
representatives of the species Ovis nivicola ad83;0,767 alleles for domestic sheep.

The number of effective alleles in snow sheep wag&t0,601 in comparison with 4,642+0,377
alleles in domestic sheep. Snow sheep were chammttdy a slightly higher presence of informatalieles
(with a frequency more than 5%) than those in Oarfes: 5,000+0,505 and 4,909+0,315 alleles
respectively. The number of private alleles in srehe@ep was 4,636+0,956, and the sheep of Buubed bre
the same figure was 4,273+0,864 alleles.

The level of actual (observed) heterozygosity wa28+0,059 in snow sheep and 0,904+0,025 i
Buubei; and insignificant differences in the levefsexpected heterozygosity were obtained: 0,7 T2®D,
and 0,770£0,018 in Ovis nivicola and Ovis ariespeetively. The high level of heterozygosity mapwh
low levels of selection pressure and a large nurabaleles in the population.

Study was performed under financial support of Russn scientific foundation, project Ne 14-36-
00039.
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NHI'MBUTOPBHI AJIB®A-TJIIOKO3UIA3 -BUOJIOI'MYECKHN AKTUBHBIE
JOBABKHU J1JISA CO3JAHUSA ITPOAYKTOB ®YHKIIMOHAJIBHOI'O
HA3BHAYEHUA
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BBIZ[CJ'ICHBI I/IHFI/I6I/ITOpBI O-TJIFOKO3K a3, IMPpOAYHUPYCMBIC MITaMMaMH CTPCUTOMHICTOB. VYcTaHOBICHO
IMOJaBJIAIOIICC Z[CflCTBPIe I/IHFI/I6I/ITOp0B Ha O-TJIFOKO3UJAAa3bl Pas3IMYHOr0 IMPOUCXOXKACHUA W BbISBJICH

TUIOTIIMKEMUYECKUH 3 PeKT.

KaroueBble c10Ba: HHTHOUTOPBI O-TIIOKO3Ha3, 0OMEH YIIIeBOIOB, MUILEBBIE T00ABKH.

WHruburops! o-TIOKO3WAa3 BBI3BIBAIOT MHTEPEC B CBA3H CO CIOCOOHOCTHIO MOAABISATH aKTHBHOCTH
(hepMeHTOB yriieBoIHOIO 0OMeHa. B opranusme denoBeka OHH CIIOCOOCTBYIOT CHUKCHHUIO YPOBHS TITFOKO3BI
B KPOBH. JTO CBOMCTBO IMO3BOJSET HCIOJIL30BATh MHIHOUTOPHI O-TIFOKO3W/Ia3 B KA4eCTBE OMOIOTHYCCKH
AKTUBHBIX JI00ABOK JUIS CO3JIAaHHS TIPOTYKTOB (PYHKIIMOHATHLHOTO HA3HAUCHMS.

IIpakTrueckoe TPUMEHEHHE HAIUIM MHKPOOHBIE HMHTHOMTOPHI  O-TJIIOKO3mma3. HawmOoiee
pacrpoCTpaHEHHBIMH TIPOJYIICHTAMH SIBIISIOTCSI aKTHHOMHIIETHI. B pe3ynbTare CeNneKIHMOHHBIX pPadorT,
NPOBEIEHHBIX B HWHCTHUTYTE, BBHIOpaHBI ImTaMMbel Streptomyces lucensisi Streptomyces violaceus,
CHOCOOHBIE TPH OMOKOHBEPCHM PACTBOPUMOIO Kpaxmalla HAaNpaBIeHHO CHHTE3UPOBATh WHTHOUTOPEI
MaHKpeaTHYeCKON o-aMiia3bl. DTOT (EpMEHT MO CHeNU(PUIHOCTH JCHCTBHUS ONM30K K aMuiase u3
naHkKpeaca 4YeloBeka. B 3aBUCHMOCTH OT XHWMHUYECKOW MPUPOABI YIICBOJAHOTO cyOcTpata W ero
KOHILICHTPAIMH CEICKINOHUPOBAHHBIC IITAMMBl aKTHHOMHIIETOB MPOAYLHUPYIOT UHTUOUTOPHI C Pa3IHMIHON
cneun(pUIHOCTBIO JCHCTBHUS Ha O-TIIIOKO3UAa3bl. UTHrHOUTOPBI MPOSBIAIOT OAWHAKOBO BBICOKOE CPOJICTBO K
o-aMMJIa3e U3 KPOBH YEJIOBEKa, K CBUHOW MAHKPEATHYECKOW o-aMuiia3e, yrHeTaroT a-ammiaszy B. subtilis, o-
ammiaszy u rmokoammiaszy A. niger. [logaBnenne GpepMEHTOB HOCHT OOpaTUMBIA XapakTep W MPOSBISICTCS
10 KOHKypeHTHOMy Tumy. [lo cpaBHeHHIO ¢ Akap0030il (melcTByoIIee BEIIECTBO aHTUANAOCTUYECKOTO
npenapata [mroko0ait (“Bayer AG”, I'epmanust)), HHTUOUTOPBI O0Jiee aKTUBHBI K OaKTEepUaIbHOM aMuIiase.

[MonyueH cTaOWIBHBIN MpenapaT MHruOuTOpa O-rioKo3uaa3 ¢ aktuBHocThio (700000+1000)ME/r.
[lepopanbHoe BBeZeHHE €ro Ja0OPaTOPHBIM KUBOTHBIM BBI3BIBACT CHIDKCHHE YPOBHS TJIIOKO3BI B KPOBH
*uBOTHEIX Ha 40-60 %0e3 mM3MeHeHHS WX MOBEACHUS W OOIIEero cocTosHus. VcmblTaHus mpenapara
MUIIEBBIX JOOABOK C MHTHOMTOPOM TpPU TPUTOTOBIICHHH XJieba IMOKa3aid BO3MOXKHOCTh €O BBEICHUS B

peuenTypul W3S TIIEHIYHBIX COpPTOB JIsI CHUKCHUSA INNIMKEMHUYCCKOI'0 MHACKCA.
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UDC 661.734.1:577

INHIBITORS OF ALPHA-GLUCOSIDASES — DIETARY SUPPLEME NTS FOR
CREATION OF PRODUCTS OF A FUNCTIONAL PURPOSE

Sharova N. Yu.

Federal State Budget Scientific Institution All-Bias Research Institute of food additives,
St. Petersburg, Russia 191014, St. Petersburgyrytprospect, 55
e-mails:_natalya_sharoval@mail.ru

Inhibitors of a-glucosidases, produced by strains of streptomitsare emitted. Overwhelming effect of

various inhibitors om-glucosidases is established and the hypoglyceff@ictas revealed.

Keywords: inhibitors ofa-glucosidases, exchange of carbohydrates, foodiaekli

Inhibitors of a-glucosidases cause interest in connection withtyalbd suppress activity of enzymes of a
carbohydrate exchange. In a human body they prodexteease in level of glucose in blood. This prtyper
allows to use inhibitors ofi-glucosidases as dietary supplements for creatigoraducts of a functional

purpose.

Practical application was found by microbic inhilog of a-glucosidases. The most widespread producers gre
actinomycetes. As a result of the selection worksiciv are carried out at institute the strains o
Streptomyces lucensis and Streptomyces violacquabta at bioconversion of soluble starch are chasen
directed to synthesize inhibitors of pancreatiamylase. This enzyme on specificity of action lese to
amylase from a pancreas of the person. Dependirieoohemical nature of a carbohydrate substranan a
its concentration the selected strains of actin@tasproduce inhibitors with various specificityaation on
a-glucosidase. Inhibitors show equally high affinitya-amylase from blood of the person, to pig panceceat
a-amylase, oppressamylase B. subtilisy-amylase and glucoamylase of A. niger. Suppressi@nzymes

has reversible character and is shown on competifipe. In comparison with Acarbose (the operatin

Ly

beginning of an anti-diabetic preparation of Glueply‘Bayer AG”, Germany)), the studied inhibitolsosv

bigger affinity to bacterial amylase.

The stable preparation of inhibitor with activityO0000+1000) IE/g is received. Oral introduction of
inhibitor a laboratory animal causes decrease vnllef glucose in blood of animals for 40-60% witiho
change of their behavior and the general statébitoh and food additives with inhibitor ef-glucosidases
tests at preparation of bread showed possibilitigsoiintroduction to compoundings of products ofeaten

grades for decrease in a glycemic index.
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OIIEHKA BO3MOKHOCTH UCIIOJIb30BAHUS TEHETUYECKHUX
MAPKEPOB JJI51 OHEHKH COCTOSIHUSI YHUKAJIBHBIX
PACTUTEJIBHBIX COOBIIECTB BAMKAJIbBCKOW CUBUPH

IIporononoBa M.B., Ilapiandenko B.B., Uenunora B.B.

Cubupcruii uncmumym guszuonocuu u ouoxumuu pacmenuti CO PAH
664033 2. Upxymck, Poccust, yn. Jlepmonmosa, 132
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e-mail: marina.v.protopopova@gmail.com

B paboTe npecTaBieHbl JaHHBIE O BO3MOKHOM HCIIOJIb30BaHMH HEKOTOPBIX reHeTndeckux mapkepos (ITS1,
ITS2, rpsl2-rpl20, psbA-trHmIs omeHKH COCTOSHMSA ABYX PEIMKTOBBIX BHIOB pacTeHHil baikaibCKoi
Cubupmn.

Karwuesble cioBa: baiikanbckass npupogHas TEPPUTOPUsS, MOJIEKYISIPHO-TEHETUYECKHE MapKephl,
PEIUKTOBBIC BUJIbI, DKOJIOTMIECKUA MOHUTOPHUHT.

YHuUKanpHBI BUAOBOM cocTaB ¢uopsl baiikanbckoit Cubupu 00yclaBiMBacT HEOOXOAMMOCTH
pa3paboTku 5((EeKTUBHBIX METOJO0B MOHUTOPUHIA COCTOSIHHS NPHUPOIHBIX OOBEKTOB ITOH TEPPUTOPHH.
Hannas paGota HampaBieHHa Ha TOUCK MOJIEKYJSIPHBIX MapKepoB, 3QQEKTHBHO OTPa)KalOIIUX CTEIECHb
TeHETHYECKOT0 MOJUMOp(r3Ma MOMy S MOAETBHBIX BUIOB PACTEHHH ISl MX BO3MOXXHOTO MPUMEHEHUS
B OIIGHKE COCTOSIHMSI PEIMKTOBOrO Komiuiekca baiikansckoit Cubupu. B pabote paccmarpuBaercs
BO3MOJKHOCTh HCIIOJIb30BaHHsI HEKOTOpBIX TreHermueckux mapkepoB (ITS1, ITS2, rpsl2-rpl20, psbA-trijH
JUII OLCHKH COCTOSIHHSI MOJENBHBIX PEJIHKTOBBIX BHIOB pacteHunil balikanbckoit Cubupu: Anemone
baicalensisTurcz.u Eranthis sibiricaTurcz.. PesynbraTsl moka3any, 4T0 HCIOJIB30BaHHBIC ICHETUYECKHUEC
MapKepel OTPaXkKaroT HEKOTOphle OCOOEHHOCTH BHIOBOM CTpyKTyphl A. baicalensis ommako wux
YyBCTBUTEIBHOCTH HEJOCTATOYHO JUIS OLEHKH M MOHHUTOPHHIA COCTOSHMS 3TOro BHIa. bombimmii nHTEpec
npezcrasisger E. sibirica y xoToporo Obla BEISIBIIEHA BBICOKAs CTENEHb BHYTPH- U MEKITOMYJISIIMOHHOTO
noaumoppusma 1TS1 u ITS2 peruoHoB, uTO OOYyCIaBIMBAE€T IOTCHIHAIBHYI) BO3MOXHOCTh MX
WCITOJIB30BAHUS JUTSI OLICHKH COCTOSTHHUS PEIMKTOBOTO KOMIUTeKca baiikanbpckoit Cubupu. PaboTa BeImomHEHA

npu GpuHAHCOBOW nojiepxkke rpanta PODU Ne 14-04-31350woi_a.
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POSSIBILITY OF GENETIC MARKERS APPLICATION FOR ECOL OGICAL
STATUS ASSESSMENT OF THE UNIQUE PLANT COMMUNITIES O F BAIKAL
SIBERIA

Protopopova M.V., Pavlichenko V.V.,Chepinoga V.V.

Siberian Institute of Plant Physiology and Biochemyi (SIPPB SB RAS)
Lermontov str., 132, Irkutsk, Russia, 664033

V.B. Sochava Institute of Geography SB RAS
Ulan-Batorskaya St., Irkutsk, Russia, 664033

e-mail: marina.v.protopopova@gmail.com

The paper presents data on the possible use alasgemetic markers (ITS1, ITS2, rps12-rpl20, psh#d)
in the ecological status assessment of two religttspecies.

Key words: Baikal natural territory, Molecular genetic markeRelict species, Environmental monitoring

The development of the effective approaches fologtmal monitoring of Baikalian Siberia becoming mao
and more important mainly because of unique plantrounities inhabiting this territory. The presenidy
was aimed to the finding of effective molecular kaais for estimation of the level of genetic vanatin the
model species populations for their potential usedological status assessment of the relict coritiesrof
Baikalian Siberia. The study estimates the possibéeof several genetic markers (ITS1, ITS2, rpgl29,
psbA-trnH) in the ecological status assessmenivofrelict plant speciesAnemone baicalensiBurcz. and
Eranthis sibiricaTurcz. The results showed that studied genetikenamreflect well the several peculiarities
of the species structure @f baicalensishowever their sensitivity level is not sufficiefur the effective
status assessment of this speckessibirica is attracted more interest, because high levahigfr- and
intrapopulation polymorphism of ITS1 and ITS2 rewowere found. This fact makes these regions t
potential genetic markers for ecological assesswiamrict community of Baikalian Siberia.

The reported study was partially supported by RR®Rearch project Nd4-04-31350-mol_a.
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