MuHHCTEpPCTBO HAYKH U BbicIIero oopasosanusi Poccuiickoi ®@enepanun
denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEKJICHHE BBICIIETO 00pa30BaHUs
«benropoCKui rocy1apCTBEHHbIM HALIMOHAJIBHBIN
MCCIICIOBATEIIbCKUN YHUBEPCUTET»

INNOVATIONS IN LIFE SCIENCES

CoopHuk Marepuanos |l MmexayHapoJHOro cUMIO3uyMa,
r. bearopoa, 19-20 mas 2020 r.

HS,H,ATE]IBCKHﬁ JOM
«benl'Y»

benropon 2020



COILEPKXKAHHUE

Aenomkose M.B., Henamenko A.U., Yepusaecxkux B.U., /[ymauesa E.B, Koponvkosa C.B.
AKTyaJIbHbIE BOIIPOCHI 3KOJIOTUYECKON CeNeKInu: cenekuus H. annuus L.

HA YCTOMUUBOCTD K TEPOUIIAIIAM. ... .eevveenteesureanteesseeastessueeassessseeansessssssnsesssseassessssssnsessssesnsesssnssnnes
Atioaxoea A.B., Usanos U.C., [Llamanos /[.0O., Keouk C.A.

[TpumeneHre MUKPOQITFOUTHBIX TEXHOJIOTHIA B CHHTE3€ COJIM Pa3BETBICHHOTO
OJTUTOTCKCAMETHIICHTYAHUIIHA .....vveuveeteeasteessseasseessseasseessseassesssseenneessneeaseeasseenneesnneenseeanneenneesnns
Anexceesa T.B., Kopvicmun M.U., Knumosa E.A.,

Kaneuna 10.0., Bumpyx JI.IO., Manakosa JI.B.

HccnenoBanue BAMSHUS TUILEBOH OMONOIMMEPHON CHCTEMbI Ha KJIMHUKO-OMOXUMHUYECKUI
cTaTyc OCNbIX HHOPETHBIX MBIIICH B IKCTIEPUMEHTE 1N VIVO..c.viitiiiiriiiiiniiesieieie et siesiesiesseeneenes
Anexceenxo E.B., I'opuwynosa K./{., Huxonaesa A.A.

OMyIIbCUOHHBIN KUPOBOM COYC C MPUMEHEHHUEM PACTUTENBHBIX THIPOKOIIOUIOB ....cevvvereeeense
Aliekperova N.V.

Leadership development opportunities in the field of pharmaceutical education ..............c.cc......
Aksonova O.F., Gubsky S.M. , Torianik D.O., Yeviash V.V., Varenykh G.V.

The technology of cheese cake with SUCTAlOSE .......c.ceeeiiiiiiiiiiiii e
Anopusanyesa C.A., [{ybonocosa A.C., /[ybonocosa E.C.

TexHoI0THS MOJTy4eHHUs YTIAEPOIHBIX COPOCHTOB U3 IPEBECHBIX OIUIIOK ....vvverveeereeieesnneeseeesnnes
Anopusnyesa C.A., Jlynosa U.A.

[IpakTuka uccieoBaTeabCKOM 1eATeTbHOCTH MKOIHLHIUKOB

B OOJIACTH COPOITUOHHBIX TEXHOTIOTHIH . ....vvesvveesteesteeastessseeassessseesssessasessessssesssesssnssnsessseesnsesssessnses
Apucmoe A.B., Ceménos C.H., @anvroe M.A., 3yee H.II., Onetinukosa U.U.

D dekTHBHOCTE HOBOM COPOITMOHHO-TIPOOMOTHIECKONH KOPMOBOW KOMITO3UITUN

B MOJIOUHOM JKHBOTHOBOICTBE ...t uteetreasteesureanseessssasseessseanseessssasseesssssnsessssssnsessssesnsesssnsansessnnsanses
Ackpemxos A./J]., Opnosa H.B., lllamanos /1.0.

[Tonucop6at 80 kak cTabunM3aTop B Mpernaparax peKOMOMHAHTHBIX OENIKOB,

@ TAKIKE METOJIBI €10 KOHTPOIIM ..t vveasteeteeasteessseastesssseassesssseassesssseassesssseessessssssssessnsesssessnsesssessnses
bapanoe b.A4., Coxonos A.FO., Msauuxkosa H. 1.

Brusiaue HaTypanbHBIX Teleo0pa3oBaTelieii Ha CTPYKTYPY

Y CBOMCTBA KYJIMHAPHBIX HBIEITHI «...uvvvvieiisiriieesiitieiessisste e s s e s ssbns s e s ibn s e s sbnn s s e e s s
backakosa A. B., Aemuna H.B., Kunsaxosa E. T.

O6ocHoBaHMe MOAX0/1a K pa3paboTKe mapaMeTpOB U KPUTEPUEB OLICHKH

AKCIIEPTHBIX CUCTEM B (PAPMAIIEBTUICCKOM TEXHOTOTHIH ...venvveesteessreasseesseeassesssnesnsesssessnsesssesannes
bawapuna O.B., Casocmuna U.E., Apmioxos B.I"., 3yes H.I1., Kaoyyxas JI.A.

Brnusaue nuba3ona Ha hepMeHThl AHTUOKCHIAHTHOW CUCTEMBI

B JTUMQPOIIUTAX KPOBU JIOHOPOB .....euveertreasteesureasseessseasseeasseasseessseasseessssaseessseassesssesseessssansesssnesnses
Belkozhayev A.M., Niyazova R.Ye., Wilson C.M.

The characteristics of id01508.5p-mir, id03332.3p-mir and id02064.5p-mir binding sites

in mrna genes having trinucleotide repeats in CDS ..o
benaxoe C.B., [llamanos /[.O., Komapoea B.B.

Pa3paboTka cocTaBa v TEXHOJIOTHH CIIPEs] HA OCHOBE Pa3BETBICHHOTO
OJIUTOTeKCAaMETHIICHTYaHUAMHA THAPOXJIOPHA ISl JIeUeHUs 3a00JI€BaHUH MOJOCTH PTa ..........
benvuunckasn JI.U., Xooocosa H.A., Hoeukosa JI.A., Kyxcykun K.B.

Oco6ennoctu Bnusaust IMIT CBY u CUMII npu nporeccax ajcopOuuu U AeCOpOLHH ...........
Belokurova E.V., Derkanosova A.A., Dombrovskaya Ya.P., Malyutina T.N.

Promising unconventional plant raw materials for food production ...........c.cccccvviiiiiiniiiinnnnn,
bunvkosckas O.B., Yymakosa H.A.

Hcnonb30BaHre COEBOM MACTHI B TEXHOJIIOTUU MYYHBIX KOHAUTEPCKUX U3IEITHMA

I3 TTCCOTHOTO TECT . tveuveesseeasseessreassesssseassesssseassesssssassesssseansesssssansessssssnsesssssasesssssansesssesansesssessnses



HBIX (PEPMEHTOB aHTHOKCHIAHTHOM CUCTeMbl — cymnepokcupaucmytasbl (CO/) u
Karanasbl — B TUM(OIUTAX, MHKYOUPOBAHHBIX B MUTATEIBHOU Cpelie ¢ AM0A30JI0M
B TeparneBTuyeckoi koHnentpanuu (0,02 mMr/mi).

C noMoltipio METoa JTIOMHUHOI3ABUCUMOM XEMITIOMUHECIICHIIMU HaMH TOKa-
3aHO, YTO MHKYOalusi HATUBHBIX JTUM(OIUTOB C TUOA30JI0M MPUBOJUT K TTOHMKE-
HUIO niepokcuHoro okuciaeHus aunuaos (I10JI) va 22 %. BepositHO, 3TO 00BsIC-
HSIETCA COOTBETCTBYIOMIMM MoOBbIIeHHUEM COJl-akTUBHOCTH: TTOKa3aHO, 4YTO JaH-
HBII MapameTp noBeimaeTcs B cpeaneM Ha 30 %. [Ipuyem HakomiieHuUs epoKCcHIa
BOJIOpoJia — npoaykra peakuuu COJ] — HE MPOUCXOAUT, TaK KaK B KJIETKaX OTMeE-
YEHO COOTBETCTBYIOIIICE MOBBIMICHIEC aKTHBHOCTH KaTaiassl (Ha 25 %).

Takum 0o0pa3oM, mpuMeHeHHe auOa30ja aKTHUBUPYET Ba)KHEHINNE 3BEHbS
AHTHOKCHUJAHTHOM 3aIllUTHI U, CIEI0BATENIbHO, 3alUINAaeT UMMYHOILIUTHI OT pPa3BU-
TUSL B HUX OKHUCJIHMTEIBHOTO cTpecca. MexaHU3M BBISIBICHHOW HaMU aKTHUBALUU
AOC npencTouT U3yduTh 0oJiee MoaApoOHO.
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The mutation, referred to as trinucleotide repeat (TNR) expansion, occurs
when the number of triplets present in a mutated gene is greater than the number
found in a normal gene. TNRs which reside in a gene coding sequence typically
produce a defective protein [1]. Trinucleotide repeat expansion disorders (TREDS)
is an extension of TNRs which can occur in human gene coding (CDS) and non-
coding regions (UTR) [2]. The miRNA path as a whole is a critical mechanism for
controlling gene expression [3], and the change in miIRNA expression is seen as a
hallmark of many diseases, including TREDs. Nowadays, the binding sites of
miRNAs with mRNA genes having trinucleotide repeat diseases is not yet fully
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studied. Therefore, identifying the miRNA binding sites with mRNA genes having
trinucleotide repeats are crucial part of research.

The miRNA binding sites with mRNA genes having trinucleotide repeats in
CDS were predicted using the MirTarget program. This program defines the fea-
tures of binding: a) the localization of miRNA binding sites in 5’UTR, CDS and
3’UTR of mRNAs; b) the free energy of hybridization (AG, kJ/mole). The ratio
AG/ AGm (%) was determined for each site (AGm equals the free energy of
miRNA binding with its perfect complementary nucleotide sequence) [4].

In this work the nucleotide sequences of human genes mRNA we got from
NCBI (http://www.ncbi.nlm.nih.gov). Although, nucleotide sequences of human
MiRNAs we downloaded from the miRBase database (http://mirbase.orq).
MirTarget software shows us binding sites of 3701 novel miRNAs [5] with mRNA
genes having nucleotide repeats. From this results, only 44 genes were targets for
81 miRNAs including 1D01508.5p-miR, 1D03332.3p-miR and 1D02064.5p-miR in
CDS regions with CGG/GGC/CAG/UCC/AGG trinucleotide repeats with
AG/AGm values equal more than 85 %.

Among miRNAs that bind with -99 kJ/mole to -142 kJ/mole free binding
energy to genes having nucleotide repeats, we selected 11 miRNAs (ID00278.3p-
miR, 1D00372.5p-miR, 1D01415.5p-miR, 1D01508.5p-miR, 1D01778.3p-miR,
ID01879.5p-miR,  ID01987.3p-miR,  1D02064.5p-miR,  1D02187.5p-miR,
ID02266.5p-miR, 1D03311.5p-miR) that have binding sites in mRNA of three or
more genes with CGG/GGC/CAG/ UCC/AGG repeats, some of these miRNAS
have multiple sites.

The binding sites of 31 miRNAs in mRNA of AR, ARX, DACH1, EIF3J,
FOXC1, DAB2IP, DLX6, DMRTA2, FOXE1 and IRS1 genes have highest free
binding energy from -121 kJ/mole to -142 kJ/mole and AG/AGm value from 85%
to 97%. From this results, the nucleotide sequences of mMRNA of AR, ARX,
DACH1, FOXC1, DLX6 and DMRTA2 genes are associated in CGG, GGC and
GCC trinucleotide repeats with 1D01508.5p-miR, 1D03332.3p-miR and
ID02064.5p-miR.

Following these results, the mRNA of AR an ARX genes in CDS have binding
sites for two miRNAs (1D01508.5p-miR and 1D03332.3p-miR) with a free
interaction energy more than -123 kJ/mole in regions with CGG and GGC
trinucleotide repeats (figure 1).

A) 5' - CGGCGGCGGCGGCGGCGGCGGCGE — 3!
FEEE ree et reenl

3' - CCCGCGGCCCUCGCCGCC-CCGCC - 5!

B) 5' - GGCGGCGGCGGCGGCGGCGGCGGCE — 31
N O I I I I

3' - CCGCCGCCGCCGCCGGCGCGGU-UC - 5

C) 5' - CGGCGGCGGCGGCGGCGGCGGCGG — 3'
Feer ree reeeerer el

3' - CCCGCGGCCCUCGCCGCC-CCGCC - 5!

D) 5' - GGCGGCGGCGGCGGCGGCGGCGGCE — 3!
N O I I I I

3' - CCGCCGCCGCCGCCGGCGCGGU-UC - 5

Figure 1. Schemes of ID01508.5p-miR and 1D03332.3p-miR interaction with mRNAs of AR and
ARX genes. A), B) — the binding sites of ID01508.5p-miR with mRNA of AR gene. C), D) — the
binding sites of ID03332.3p-miR with mRNA of ARX gene.
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Using the associations between miRNAs and their target genes can be
proposed as a method for identifying trinucleotide repeat disorder subtypes, and
the future research of TNR disorders with miRNAs could provide further
information for diagnostics and targeted therapy of other neurodegenerative dis-
eases.
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ITo nanneiM BeemupHnoit Opranuzannu 3apaBooxpanenus 3a 2016 rox, 90%
HACEJICHUsI MUpa B TEUCHHUE KU3HU CTPAJaloT OT pa3HbIX GopM 3abo0sieBaHUI MO-
noctu pra [1]. OnHUM U3 OCHOBHBIX UCTOYHUKOB, MHIAYLUPYIOIIUX JAHHYIO TPYyII-
ny 3a00JieBaHUi, SIBIISETCS YCJIOBHO-TAaTOTeHHass Mukpoduopa. [Ipuobperenue
MUKPOOPraHU3MaMHU PE3UCTEHTHOCTH K YK€ U3BECTHBIM CPEACTBaM JIEUEHUS CIIO-
COOCTBYET POCTY 3a00JIeBa€MOCTU HaceleHus, CHUXas 3P(HEeKTUBHOCTH CYIIECT-
ByrOmuX npernaparoB [2]. Takum oOpa3oM, MOMCK HOBBIX MEPCIIEKTUBHBIX COSIH-
HEHUH C 1EJIbI0 UCTIOJIB30BaHMUs UX B KauecTBe (papMaineBTHUECKOW CyOCTaHIIMK U
CO37laHMsI Ha WX OCHOBE JICKAPCTBEHHBIX MPENapaToB JJIs JieueHUs 3a00JieBaHUMN
IIOJIOCTH PTa ABJISIETCSA AKTYyaJIbHOW 3aa4eil.

OnuroaJIKuICHTyaHUAMHOBBIE MOJUMEPHI MPEICTABISIOT OCOOBIA MHTEpeC
32 CUET UX IIHUPOKOr0 aHTUMHUKPOOHOTO CIEKTpa JACHCTBUSI, HU3KOM TOKCUYHOCTH
U TOpOJOHTUpPOBaHHOTO 3Pdekra [3], 9TO AenaeT UX MEPCHEKTUBHBIMU JJIS HC-
MOJIb30BaHUS B COCTaBE JIEKAPCTBEHHBIX cpeAcTB. OHAKO, B CIEACTBHUE CrieUU(U-
KM TIOJTYYEHHUsI OJIMTOTYaHUJIUHOB, Oa/IaCTHbIE HEOPTaHUYECKHUE MPUMECH U TOK-
CUYHBIC MCXOJIHBIE MOHOMEPHI 00YCIOBIMBAIOT HEOOXOIUMOCTh pa3pabOTKU CITO-
co0a MoTy4YeHus TaHHOTO KJIacca COSUHEHUN BHICOKOW CTETIEHU YUCTOTHI JIJISl MC-
MOJIb30BAHUS UX B KadecTBE (hapMareBTUUECKON CyOCTaHITHH.
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