MATEPUAJIbI KOHIPECCA
CONGRESS PROCEEDINGS

< BIO
TECH

\ WORLD

MEXIOYHAPOOHbIN KOHIPECC

BUOTEXHOJIOTUA:
COCTOSAHUE

A NMEPCMNEKTUBbI
PA3BUTUA

INTERNATIONAL CONGRESS

BIOTECHNOLOGY:
STATE OF THE ART
AND PERSPECTIVES

25 - 27 ®EBPAJIA 2019
MOCKBA, TOCTWHBIN OBOP,
MIIBHKA, 4

25 - 27 FEBRUARY 2019
ILYNKA 4, GOSTINY DVOR,
MOSCOW




2019

< BIO
TECH

WORLD

WWW.BIOMOS.RU

MEXIYHAPOLHBbIA KOHIPECC INTERNATIONAL CONGRESS

BMOTEXHOJIOI UA: BIOTECHNOLOGY:

COCTOAHME STATE OF THE ART
U NMEPCNEKTUBDI AND PERSPECTIVES
PA3BUTUA
BbINYCK 17 ISSUE 17
25 - 27 GEBPAJIA 2019 25 - 27 FEBRUARY, 2019
MOCKBA, FOCTWHBbI1 [IBOP, ILYNKA 4, GOSTINY DVOR,

NNTBUHKA, 4 MOSCOW



MEXXAYHAPOJHbIA KOHIPECC
«BUOTEXHOJ10I'MUA: COCTOAHUE
N NEPCIMNEKTUBbI PA3BUTUA»

MaTepunanbl MexayHapoaHOro KoHrpecca
«bnoTexHonorma: CocToAHMeE 1 NEPCNeKTUBbI
pasBUTUA»

25-27 OEBPAIA 2019 T

HacTosAwue MaTepuasnbl KOHrpecca co3aaHbl
Ha OCHOBaHWUM MHbOPMaLIMK, NPELOCTaB/IEHHOM
y4yacTHUMKaMu popyma 1 0f06peHHbIEe
PYKOBOANTENAMMU CEKLIMNA.

MaTepuranbl Te3UCOB Ny6/IMKYHOTCS B aBTOPCKOM
Bepcun. OpraHmM3aTopbl He HECYT OTBETCTBEHHOCTH
3a HETOYHOCTM M YNYLLLEHNA B Ha3BaHWAX U agpecax,
npefcTaB/ieHHbIX B JaHHOM COOPHUKeE.

JTro6oe KonMpoBaHue 1 UCMosb3oBaHne
MaTepuanoB 6e3 MMCbMEHHOr0 paspeLLeHns
MporpaMMHOro KoMUTETa He paspeLLeHo.

YAK 575.1/2::612.017.1 BbK 28.072
ISBN 978-5-9909118-0-2
ISSN: 2312-640X

© 000 “P34 reynmn”
119049, r. Mocksa, yn. JoHckas, 4. 2, cTp. 1
info@biomos.ru www.biomos.ru

Bce npaBa Ha uzganue npuHaanexat 000 “P3/
PYTIM"- opraHnsaTop MexayHapoAHOro KoHrpecca
«BUOTEXHONIOMUS: COCTOSIHME U NMEePCMNEKTUBDI
pa3BuTUSA»

INTERNATIONAL CONGRESS «BIOTECHNOLOGY:
STATE OF THE ART AND PERSPECTIVES»

The proceedings of International congress
«Biotechnology: state of the art and perspectives»
FEBRUARY 25 - 27,2019.

DISCLAIMER

This book contains abstracts and complete papers
approved by the Congress Review Committee.
Authors are responsible for the content and accuracy.

Opinions expressed may not necessarily reflect the
position of the Scientific Council of congress.

Information in the Biotechnology: state of the art and
perspectives» 2019 Congress Proceedings is subject
to change without notice. No part of this book may
be reproduced or transmitted in any form or by any
means, electronic or mechanical, for any purpose,
without the express written permission of the
International Scientific Council of congress.

ISBN 978-5-9909118-0-2
ISSN: 2312-640X

Copyright © LLC “RED GROUP”
Moscow, Donskaya str., 2, b.1
info@biomos.ru www.biomos.ru

All Rights Reserved by LLC “RED GROUP - organizer
of the International congress «Biotechnology: state of
the art and perspectives».



=B

WORLD

COAEPXXAHUE
CONTENT

OpraHnsaumoHHbIN KOMUTET / Organizing COMMITIEE ..ottt seees 3/4
MNporpaMMHbIA KOMUTET / Program COMMITIEE ..........cccueiiiiieirieieiricieisecie ettt eies 5/8
Martepuanbl KoHrpecca

1. lTeHomHas uHxeHepus / Genetic engineering

BroTexHONornsa 1 reHHas MHXeHepwsi, B TOM Y1C/e FfeHOMHOEe pelakTpOBaHMWe, B CeJTIbCKOX03ANCTBEHHOM
oTtpacnu / Biotechnology, gene engineering and genome editing in agroindustry ........c..cccooeeveeiernrcnrninennennenns 9

MpoTeom yenoBeka - B3rns4 B 6yayLuee / Human proteomics. Looking into the future...........ccocveieveveicieineee. 45
2. buoTtexHonorusa n meguumHa / Biotechnology and medicine
BruomaTepuansl B 6uoTexHonormax u meguunHe / Biomaterials in biotechnology and medicine ....... 64

BHekneTouHble Be3nKynbl 1 umpkynvpyowme MukpoPHK / Extracellular vesicles and circulating

MUCTORNA ..o et naesiesins 140
MMMyHHas 6roTexHoNnorus / Immune bioteChNOIOGY .........c.coirieiueierrieierce et eees 161
HaHo6uoTtexHonornv B MeauumHe / Nanobiotechnologies in medicing............c.ceeeeereveceeeeeeee e, 193
Helpo6uonorus n Helipopeabunutaums / Neurobiology and brain restoration ..............cccceeeeeeveieveeeeciseiennnn. 247

3. Buodapma / Biopharmaceutics

MexXayHapoAHbIi1 cCMMMo3MyM «MHHOBALMOHHbIE peLleHnst B 6MoTeXHONOMMM U hapMaLieBTUKe» /
International symposium «Innovations in biotechnology and pharmaceutics» ............ccoeuevrieieirieinieienenenns 251

Hapnexaluve npakTuku B pa3paboTke U UCCnefoBaHNM GBUOTEXHONIOMMYECKUX IEKAPCTBEHHbIX

MNpenapaToB: BO3MOXHOCTM, 3KCMEPTI3a U BbI30BbI (B YCIIOBUSIX GbICTPO MEHSIHOLLLErocs Mupa) /
Development and research good practice of biotechnological pharmacies - possibilities, expertise and
challenges in rapidly changing WOIId ..ot 285

International Congress Biotechnology: state of the art and perspectives. 25-27 February, 2019 | Gostiny Dvor, Moscow 1



BIO
TECH

WORLD

CvMno3nyM «BaKLmMHbI HOBOro NokosneHus» / Symposium «New generations VacCines» .........c.ceveeeeneceeene. 302

4. buonHdopmatuka u IT / Bioinformatics and IT

BonbLume MacCuBbl BAHHDBIX / Big QAtA ..........oceiiieieiiieii ettt sttt naes 329

5. BuoskoHomMuKa / Bioeconomics

BuoaHanuTnyeckasn xMmusi B COBpPEMEHHOW AMArHoCTUKe 1 6ruoTtexHonorum / Bioanalytic chemistry

in modern diagnostics and bioteChNOIOGY ..........c.cvcuiuieeiiiceee bbb 391
BroreoTexHONOrns / BiogeoteChNOIOGY ..ot 438
BriokaTtanus n 6rokartanutnyeckune TexHonorunm / Biocatalysis and technologies ... 456
MALLEBBIE BUOTEXHOMOTUM / SIHOIOGY ...vvovevieiereiriicicireiee sttt sttt et s s ess st ss s ensensnsns 492

Buonornyeckas TpaHchopmaLys 3arpsisHEHWI B OKPYXKatoLLet cpefie: 3aKOHOMEPHOCTY U NpaKTUYeckue
acnekTbl / Biological transformations of contaminants in the natural environment: patterns and practical
ASPECES ...ttt bbb bbb e e e A Attt s bbb A A e e e e e A et et b bbb b s as s e s es b et et et bbb s s nanananeneas 587

MoaroToBKa BbICOKOKBaNU(PULUMPOBAHHbIX KapOB B 061aCTW BUOTEXHOMOMMN /
Training of highly qualified specialists in bioteChNolOgy...........cccoviieieriiriiii e 615

MesxayHapOAHbIA KOHTpece: B1OTEXHONOTWA: COCTOAHUE 1 NEPCNEKTUBbI PA3BUTUS. 25-27 despans 2019 | Mockea, locTuHbIii 1Bop



=B

WORLD

OPFAHWU3ALMOHHbIA KOMUTET

akagemuk PAH, coBeTHUK lMNMpeananmyma PAH, rnaBHbI Hay4YHbIN COTPYAHUK
BbikoB Banepuit AnekceeBuy Bcepoccuinckoro MHCTUTYTa NleKapCTBEHHbIX PacTeHUi, Npeaceaarerb
OpraHu3auyoHHOro KoMuTeTa

akafiemuk PAH, HayuHbIi pykoBoauTenb MHCTUTYTa GUOMEANLIMHCKOWM
XUMUKN UMeHU B.H. Opexoswqa conpep,ce,uaTenb OpFKOMVITeTa

ApyakoB AnekcaHpp UsaHoBuY

akafgemMuk PAH, Buue-npesnaeHT PAH, conpeaceaatens [porpaMmMHOro
KomMuTteTa

YexoHuH Bnagumup Maenosuy

pykoBoauTeSb KOHrpecca «b1oTexHoMorMs: CoCTosHME U NepcrneKkTmBbl

AnelwHukoB Bnaaumup EBreHbeBuy pasBUTUSA» U BbICTaBKK «Mup 61noTexHonornmn-2019», OTBETCTBEHHbIN
cereTapb OpFKOMMTeTa
WBeaHoB BukTop MNeTpoBuy I'Ipeswp,eHT Poccuickoro coto3a XMMUKOB

akagemuk PAH, npodeccop, anpekTop MHCTUTYTa GUOMELULIMHCKOM XUMUK

Jineuua Anppeit Banepbesu nmeHu B.H. OpexoBuya

akafemuk PAH, uneH Mpeanguyma PAH, nekaH 61onormyeckoro
cbaKyaneTa MI'Y nmenn M.B. JlomoHocoBa

KupnuyHukos Muxaun MNetposuy

JincuupbiH Avppeii BopucoBuy akageMuk PAH, Hay‘-IHbII/I pyKOBop,MTenb "'HY BHUMMI nm. B.M. Fop6aTOBa

akagemuk PAH, HayuHbi pykosoguTens GIrBHY «BHUN
CEMNbCKOXO35INCTBEHHOM MUKpOGMOnorum», 1.0. gekaHa bronornyeckoro
takynbTeTa CaHKT-IeTepbyprckoro rocyAapCTBEHHOr0O YHUBEPCUTETA,
I'Ipesmp,eHT BaBunoBckoro obLectsa reHeTUKOB U ceneKuMOHepOB

TuxoHoBuY Uropb AHaTonbeBuY

Lib16 Cepreit AHaTONbeBUY K.3.H., NepBbIf 3aM. MI/IHI/ICTpa MMHHpOMTOpra P®

YoiiH30HOB EBreHuit JixamalibipeHoBUY akageMuk PAH, p,mpeKTop Tomckoro HVIMLL

International Congress Biotechnology: state of the art and perspectives. 25-27 February, 2019 | Gostiny Dvor, Moscow 3



BIO
TECH

WORLD

ORGANIZING COMMITTEE

Academician of RAS, National Institute of Medicinal Plants, Chair of the

Valery A. Bykov Organizing Committee
Alexander 1. Archakov Academician of RAS, Academic adviser, Orekhovich Institute of Biomedical
) Chemistry, Co-Chair of the Organizing Committee
Viadimir P. Chekhonin Acadermman of RAS, vice-president of RAS, Co-Chair of the Program
Committee
Vladimir Y. Aleshnikov Executive Secretary of the Organizing Committee
Victor P. Ivanov President, Russian Union of Chemists

Academician of RAS, professor, Director of V.N. Orekhovich Institute of
Biomedical Chemistry

Academician of RAS, Member of the Presidium of the RAS, Dean of
Department of Biology, Lomonosov Moscow State University

Academician of RAS, Academic adviser of Gorbatov FGBNU VNIIMP. Russian
Academy of Agriculture

Andrey V. Lisitsa

Mikhail P. Kirpichnikov

Andrey B. Lisitsyn

Academician of RAS, Academic adviser of National Research Institute of

Igor A. Tikhonovich Agricultural Microbiology, Russian Academy of Agriculture, St. Petersburg

Sergey A. Tsyb PhD (Egonomlcs), Deputy Minister of Industry and Trade of the Russian
Federation

Eugene L. Choinzonov Academician of RAS, Director, Tomsl National Research Medical Center

MesxayHapOAHbIA KOHTpece: B1OTEXHONOTWA: COCTOAHUE 1 NEPCNEKTUBbI PA3BUTUS. 25-27 despans 2019 | Mockea, locTuHbIii 1Bop



>= BIO

TECH
WORLD
MPOrPAMMHbBIA KOMUTET
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Onbra AnekcaHgpoBHa MwuHsgpasa Poccun
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K.M.H., MepBbI 3amecTuTenb anpektopa GIbY «focynapCTBEHHbI HayYHbIV LEHTP
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K.9.H., AMPEKTOp AenapTaMeHTa crieLuasibHbIX NporpamMM, passuTms
rocy,qapCTBeHHblx Hay4YHbIX LIEHTPOB U HayKOrpajoB MVIH06pHayKI/I

MeHbLuyTHHA
Hatanusa BacunbeBHa

npodeccop, AmpekTop Poccuiicko-LLIBeliLiapckoro yue6Ho-Hay4YHOro LieHTpa
Tpchq)epa hapmaveBTUYeckmx uotexHonorui, PXTY nmenn [.1. Mengeneesa

MwupoLuHukoB
AHaTonuih UBaHoBUY

yneH-kopp. PAH, npopekTop no Hay4Hoit paboTte HoBoCUBUPCKOro
Focyp,apCTBeHHoro YHuBepcuTeTa, r. HoBocnéupck

OBYMHHUKOBA
TatbsiHa BnagumupoBHa
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XUMUK M. akagemmnkoB M.M. LLiemsikuHa u H0.A. OBUnHHMKOBaA PAH,
conpep,cep,aTenb KOHKypCa MOMOAbIX Y4eHbIX

nepBbIi BULLe-TIPE3NAEHT KOHCOopLMyMa "Bromak”, 3amectutens AekaHa
6uorormyeckoro gakynbteta MI'Y no MHHoBaLWsIM

unen-kopp. PAH, avpekTop ®eaepanbHOro MCCNeaoBaTesibCKOro LieHTpa
«CDyHAaMeHTaJ'IbeIe OCHOBbI 61oTexHonoruv» PAH

npodeccop, 3aBeayoLLMiA OTAETOM BUONHPOPMATUKN VIHCTUTYT GUOMEANLIMHCKO
Xumumn um.B.H. OpexoBuya

MoTtankuH
Bnan.uMMp AnekcaHgpoBuy

avpekTop [enapraMeHTa XMMUKO-TEXHOSIOMYECKOTO W NTECONPOMbILLIEHHOMO
komnnekca MuHnpomTopra PO

CepenbHukoBa
FanuHa BacunbeBHa

I'IpOCDECCOp, 3aMeCcTuUTeNb ANPEKTOpa LI,EHTpa}'IbHOFO Hay4yHO-nccnenoBartesibCKoro
reosioropa3Befo4vYHOro MHCTUTYTa UBETHDbIX U 6naropop,Hb|x MeTansios

akagemuk PAH, 3aBeayLumii kapeapon TexHonorum n GUOTEXHOOr MM NPOLYKTOB
NMUTaHWS XXMBOTHOMO npoucxoxaeHust MY

XapuToHoB
BnanuMMp Amutpuesuny

LIJecTu6pa'rOB
KoHcTaHTUH AnekcaHapoBuY

MequHapongM KOHIpecc: buotexHonorus: cocTosHue 1 NepcnexkTMBbl PasBUTKA.
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YK 577.21

CAWTbI CBA3bIBAHUA miRNA C mRNA, KOAWPYIOLWMWE OJIMTONENTUADI
BEJIKOB CEMEMCTBA TCP PACTEHUN

PaxmetynnuHa A.K., UBaweHko A.T.

Ka3zaxckuit HaunoHanbHbI yHUBEpCcUTET UMeHu anb-Qapabu, Anmatsl, KazaxctaH
050040, Anmartsi, np. anb-Gapaby, 71
e-mail: a.iavashchenko@gmail.com

YcTaHoBneHbl xapakTepucTuku B3aumogenctensa mMIRNA ¢ mRNA reHoB cemMencTBa TPaHCKPUMLMOHHbLIX
tdakTopoB TCP pacteHuit. Caiitbl cBsisbiBaHUss MiIRNA B mMRNA reHoB TCP KoaupytoT oniMronenTubl NoSIMCEPUH,
NOAVIMCTUANH, MONNANAHWUH, NONNININLMH.

KnioueBble cnoea: miRNA; mRNA; caliiT cBsi3bIBaHWSI; ONIMFrONenTunz; TPAaHCKPUMUNOHHbIV haKTop

TpaHCcKpUNUMOHHbIe (haKTopbl Y4acTBYOT BO MHOMMX MpoLieccax pasBuUTUA M pocTa pacTeHuii. CeMencTBo
reHOB TPaHCKPUMNUUOHHbIX hakTopoB TCP BkntoyaeT 4187 reHOB pa3niMYHbIX BUAOB pacTeHui. [eHbl ceMeicTBa
TCP yyacTBytOT B anukanabHOM AOMUHUPOBAHUK, B KOHTPOJIE LIBETOBON [BYCTOPOHHEW CUMMETPUM, BOBJIEYEHDI
B penaukauuio u BoccTaHoBneHne [HK, nogaepXusaroT CTPYKTYpy XpOMaTWHa, cerperauyuio XpoMOCOM U
PErynupyroT KNeTOUHbIN LKA [1]. MHOrMe 13 aTux npoLeccos perynupytotcs nocpeactesoM miRNA nogaensiowmx
9KCMpeccuto reHoB MulleHen. bbino nokasaHo yvyactme mMiRNA B peakuuwm pacTeHWr Ha CTpecc U AeicTBue
natoreHos [2].
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Amyloids are protein fibrils with a unique spatial structure stabilized by intermolecular hydrogen bonds giving
them special physicochemical properties. The formation of such fibrils is associated with the development of
more than 40 incurable diseases of humans and animals. On the other hand, different functional amyloids perform
vital functions in a variety of organisms, including archaea, bacteria and eukaryotes. The most important group of
organisms in which amyloid proteins have not yet been identified are plants [1].

Using the Waltz program [2] and the SARP algorithm [3] we carried out an analysis of the proteomes of 75
species of land plants available in open access databases and containing about three million proteins, and showed
that seed storage proteins with evolutionarily conservative domain belonging to the CUPIN-1 superfamily were
the most enriched with amyloidogenic regions in most species of land plants [4]. An experimental study, including
proteomic analysis of detergent-resistance of seed proteins, obtaining fibrils in vitro and analyzing their amyloid
properties using polarization and transmission electron microscopy confirmed their amyloid properties and showed
that CUPIN-1 domains are key determinants of amyloidogenicity. Thus, the data obtained for the first time show the
role of amyloidogenesis in protein storage in the seeds of plants.

This study was supported by the Russian Science Foundation, grant No. 17-16-01100.
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CANTbI CBA3bIBAHMA miRNA C mRNA TEHOB CEMEWCTBA MYB
XUBOTHbIX

Mbip3abekosa M.O.
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YcTaHOBMEHbl KONNMYECTBEHHbIE XapaKTepUCTUKM cBsidbiBaHUSE MIRNA ¢ MRNA 23 TpaHCKpUMNLMOHHbIX GakTopoB
cemerictBa MYB Bos taurus. CaiiTbl cBsi3biBaHMs MiRNA ¢ mMRNA TpaHCKpUNLUMOHHbIX akTOPOB pacnosioXeHbl B
5>-HeTpaHCNIMpyeMoM yyacTke, B 6eN10K-KOAMPYHOLLEN YacTu 1 B 3'-HeTpaHcaupyeMom yyactke mRNA.

KntoueBble cnoBa: miRNA, mRNA, cemeiicTBo MYB, TpaHCKPMNUUOHHbIV hakTop

AkTyanbHocTb. Llenbto paboTbl siBnsieTcss nayyeHme BavsiHus MiRNA Ha aKCnpeccuto TpaHCKPUMUMOHHbIX
thakTopoB ceMeitcTBa MYB KopoBbI (Bos taurus). OericTBue miRNAs Ha akcnpeccuto reHoB TF )KMBOTHbIX U3Y4eHO
HeJO0CTaTOYHO, NMO3TOMY BaXHO BbISICHUTb BO3MOXHOe BivMsaHMe miRNA Ha akcnipeccuto cemerictea MYB.

MeTogbl. Mbl Haxoannu canTbl cBsisbiBaHUst MIRNA B HyKNeoTUAHbIX nocnegoBatenibHOCTsAX MRNA 23 reHoB
(TADA2A, TERF1, TERF2, TTF1, ZZZ3, NCOR1, RCOR1, RCOR2, RCOR3, CDC5L, DMTF1, DNAJC2, MIER1, MIER2,
MIER3, MYB, MYBL1, MYBL2, MYSM1, SMARCC2, SMARCA1, SMARCAS5, TERB1) TpaHCKpUNLMOHHbIX paKTOpOB ce-
MeiictBa MYB B. taurus. HykneoTuzHble nocnefosatenbHocTu TF 6b1n1m nonyyeHbl us AnimalTFDB3 (http://www.
bioguo.org/AnimalTFDB/). B pa6oTe UCNonb30Basamn HyKNeoTuaHble nocnegosatenbHocTn 1025 miRNA B. taurus,
nonyyeHHble U3 6asbl AaHHbIX MiRBase (http://www.mirbase.org). Mouck cainToB cBsidbiBaHMsA MIRNA ¢ mMRNA
NMPOBOAWAM C MOMOLLbIO NporpaMmbl MirTarget. OHa paccunTbiBaeT oTHoweHue AG/AGm (%), rae AGm paBHO
CBO6OAHOM aHeprum cesiabiBaHnss MiIRNA MONHOCTLIO KOMMJIEMEHTapHOW HYKTIEOTUAHOM NOCNEA0BATEIbHOCTbIO.
[Mporpamma paccuuTbiBaeT U cxeMy B3ammopgencteus miRNA ¢ mRNA ans kaxgoro canTa.

PesynbTaTbl. YcTaHoBfeHO, 4To canTbl cBfA3biBaHMA MIRNA ¢ mRNA TpaHCKpUMLMOHHbIX (akTopoB
cemMericTBa MYB B. taurus pacnofioxxeHbl B 5-HeTpaHcnupyemoM yuyacTke (5’'UTR), B 6eNoK-KoZuMpytoLLel YacTu
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(CDS) n B 3'UTR mRNA. CaiiTbl cBsizbiBaHust MIRNA ¢ mRNA oTto6paHbl ¢ oTHoweHeM AG/AGm paBHbIM Goree
85%. miRNA B. taurus umenu 148 caiitoB cBsisbiBaHUss ¢ MRNA 27 reHOB TPaHCKPUMLMOHHbIX (GaKTOPOB cemMeit-
ctBa MYB B. taurus. BenuunHa AG/AGm unameHsnacb ot 85 0o 97%. Hanbonbluee Y4CNo calToB CBA3bIBaHUSA
(21) miRNA nmeetr mRNA reHa NCOR1, BennynHa AG/AGm unsmeHsietcst ot 85 fo 91%. Ha mRNA reHa RCORT
gencteytoT 19 miRNA, BenmunHa cBo60OHOM 3HEprun B3anMMOAENCTBUSA cocTaBnsieT 97% OoT MaKCUMasbHOM
aHeprum cesasbiBaHunsa. Ha mRNA reHa MIER2 pericTtBytoT wectHaguatb MiRNA ¢ oTHoweHneMm AG/AGm oT 85 ao
87%. B mRNA reHa MYBL2 cesizbiBatotcst 17 miRNA ¢ oTHoweHnem AG/AGm ot 85 a0 89%. B CDS mRNA reHoB
MIER2, RCOR2, RCOR3 nokanuaoBaHbl canTbl cBA3biBaHUA 16, 10 1 9 miRNA ¢ oTHoweHunem AG/AGm ot 85 ao
91%. C mRNA reHoB MYB, MYBL1 cBasbiBatoTcss BoceMb miRNAc oTHoweHnem AG/AGm ot 85 a0 90%. B mRNA
reHa SMARCADS cBsasbiBanucb cemMb MiRNA ¢ oTHoweHnem AG/AGm o1 85 go 90%. mRNA reHoB MYSM1, TERF2
cofepxanu no wectb cantoB cBsA3biBaHUA MIRNA ¢ oTHoweHnem AG/AGm ot 85 go 90%. B mRNA reHa ZZZ3
NNIOKann3oBaHbl NATb canToB cBA3biBaHMA MIRNA ¢ oTHoweHnem AG/AGm oT 86 a0 89%. C mMRNA reHoB CDCS5L
n MIER1 cBsigbiBanucb TonbKo no YyeTbipe MiRNA ¢ oTHoweHnem AG/AGm oT 85 1o 86%.
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The quantitative characteristics of miRNA binding with mRNA 23 transcription factors of the MYB family Bos taurus
was implemented. The miRNA binding sites with mRNA transcription factors are located in the 5-untranslated
region, in the protein-coding part and in the 3’-untranslated region of mMRNA.
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Aim. The aim of our work is to study the effect of miRNA on the expression of transcription factors of family
MYB Bos taurus. The effect of miRNAs on the expression of animal TF genes is not enough studied, so it is important
to determine the possible effect of miRNA on the expression of the MYB family.

Methods. We found miRNA binding sites in the mRNA nucleotide sequences of 23 genes (TADA2A, TERFT,
TERF2, TTF1,ZZZ3,NCOR1, RCOR1, RCOR2, RCOR3, CDC5L, DMTF1, DNAJC2, MIER1, MIER2, MIER3, MYB, MYBL1,
MYBL2, MYSM1, SMARCC2, SMARCA1, SMARCAS5, TERB1) transcription factors of the MYB family B. taurus. The
nucleotide sequences of TF were taken from AnimalTFDB3 (http://www.bioguo.org/AnimalTFDB/). Nucleotide
sequences of B. taurus 1025 miRNAs were taken from the miRBase database (http://www.mirbase.org). The
characteristics of the miRNA interaction with mRNA were identified by MirTarget program. It calculates the ratio
AG/AGm (%), where AGm is equal to the free miRNA binding energy of a fully complementary nucleotide sequence.
The program calculates the miRNA interaction diagram with mRNA for each site.

Results. The miRNA binding sites with mRNA transcription factors are located in the 5-untranslated region
(5'UTR), in the protein-coding part (CDS) and in the 3-untranslated 3'UTR region of mMRNA. The miRNA binding sites
with mRNA selected with the ratio AG/AGm equal to more than 85%. B. taurus miRNAs have 148 mRNA binding
sites for 21 genes of the MYB family of transcription factors B. taurus. The largest number of binding sites (21)
of miRNAs have the mRNA of the NCOR1 gene, the value of AG/AGm varies from 85 to 91%. For the gene RCOR1
have effect 19 miRNAs, the value of the free interaction energy is 97% of the maximum binding energy. For the gene
MIER2 have effect sixteen miRNAs with a AG/AGm ratio of 85 to 87%. In the mRNA gene MYBL2, 17 miRNAs are
associated with the AG/AGm ratio from 85 to 89%. In CDS mRNA of the MIER2, RCOR2, RCOR3 genes are located
the binding sites of 16, 10, and 9 mRNA with the AG/AGm ratio from 85 to 91%. Eight miRNAs are associated with
the AG/AGm ratio from 85 to 90% to the mRNA genes MYB, MYBL1. In mRNA of the SMARCAS gene, seven miRNAs
were associated with the AG/AGm ratio from 85 to 90%. The mRNA of the MYSM1, TERF2 genes each contained
six miRNA binding sites with AG/AGm ratio of 85 to 90%. Five miRNA binding sites are located in the mRNA of the
72773 gene with a AG/AGm ratio of 86 to 89%. Only four miRNA were associated with the mRNA of the CDCS5L and
MIERT genes with a AG/AGm ratio of 85 to 86%.
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