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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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HykneoTuaHble nocnenoBaTeslbHOCTU reHoB cemeicTBa TCP 6biin nonydeHbl u3 Plant TFDB v4.0 (http://
planttfdb.cbi.pku.edu.cn/). HykneotugHble nocnegosatenbHocTM MiRNA 6b1nv B3ATbl M3 miRBase v.22 (http:/www.
mirbase.org/). CaiiTbl cBsizbiBaHus MiIRNA ¢ MRNA reHOB npefckasbiBanu ¢ NoMOLLbto Nporpammbl MirTarget [3].

YcTaHOBMEHbl KONUYECTBEHHbIE XapakTepnucTukm ceasbiBaHna 429 miRNA ¢ mRNA 27 reHos cemeiictea TCP
A. thaliana. NMonucepuH, NOAUIMCTUANH 6blM 06HapYXXeHbl B 6enkax TCP, koanpyeMbix COOTBETCTBEHHO caiTaMu
cBsAsbIiBaHMA ath-miR5021-5p, ath-miR5658-5p, koTopble KOHCEPBATUBHbI B OPTOJIOrMYHbIX 6enkax. BbiaBneHo
cssbiBaHne 738 miRNA ¢ mRNA 22 reHoB cemerictBa TCP O. sativa. CaiiTbl cBsi3biBaHMA 0Sa-miR2102-5p Ko-
OvpoBany KOHcepBaTWBHble rekcanenTtuAbl NonAvanaHuH 1 nonurnuuuH. O6Hapy)KeHbl CalTbl CBSI3blBaHUS
ath-miR5021-5p B MRNA Tpex reHoB A. thaliana v 27 opTONOrnyHbIX reHoB Koaupytowme onuronentug SSSSSS.
Benok AA54G00421 A. thaliana copepXuT fekacepvH, ABeHaALaTb 6e/IKOB COAepyKaT OKTAacepuH U NsiTb 6e/TKOB
copepxaTt rentacepuH. bbino BbisiBNEHO, YTO caiTbl cBA3biBaHWA ath-miR5658-5p kopumpytoT onuronentupg,
HHHHHH B 22 6enkax. MNonurnctuanH koHcepatmeeH B TCP 6enkax, KOgMpyeMbIX COOTBETCTBYHOLLUMMU FeHaMu.
Caitbl cBasbiBaHua ath-miR5658-5p B mRNA reHoB Bostr.0724s0115.7.p, GSBRNA2T00009950001, Tp1g39800
KOAMPYIOT OKTarmcTuauH, a TheccT1EG031706T1 - pekaructuauH. 9Tu caiTbl cBsisbiBaHus ath-miR5658-5p
6bl/IM PacnonoXeHbl NocnefoBaTesibHO. bblNo ycTaHOBNEHO, CaltTbl CBSA3bIBAHUS HEKOTOpbIXx MIRNA nmetoT
rOMOJIOTMYHbIE HYKJIEOTUAHbIE MOC/eA0BaTENbHOCTH, KOTOPble MOMYT 6biTb MPOYUTaHbI B PasHbIX OTKPbITbIX
pamkax cuuTbiBaHus. HykneotugaHas nocnegoBatenbHocTb (GCGGCGGCGGCGGCGGCGGCGGCG) caiiToB
cBA3bIBaHWA 0sa-miR2102-5p B nepBoi paMke cuuTbiBaHUA koaupyeT onuronentug AAAAAAAA, a B TpeTbei
pamMKe cunTbiBaHWsA 0sa-miR2102-5p kogupyeT onuronentug GGGGGGG. B HekoTopbix 6enkax TCP A. thaliana,
0. sativa subsp. japonica, T. aestivum, Z. mays 6bin1 06Hapy>XeHbl NONIYTaMWUH, NOJIMTPEOHUH, NoiMacnaparuH,
NOAUMPOSINH, NOfIMacnapruHoBas KnucnoTa. 3Tv oNmMronenTuabl MOryT KOANMPOBATLCA caTaMu CBA3bIBaHUA NOKa
HeobHapy>keHHbIX MIRNA. B reHax >XMBOTHbIX 3TV ONMronenTuabl KOAMPYOTCA canTaMu cBA3biBaHUs MIiRNA, B
TOM YUCrie NONUrNYyTaMWUH, MONNTPEOHWH, nonnacnaparnH, nonunposmH. OCHOBHbIe CBOWCTBA B3anMOAENCTBUN
mMiRNAs ¢ reHamn mMRNA y pacTeHWi 1 XXMBOTHbIX MOXOXMW, YTO yKasblBaeT Ha CXOACTBO Perynsauun akcnpeccum
reHos nocpeactsoM MIiRNA y npeacTaBuTenei pasHbIX LAPCTB 9YKapuoTUYECKMX OpraHuM3MoB. Pesynbrarthbl,
nosyYeHHble B HacTosILLeNn paboTe, MOKasbIBakoT, UTO aKCMpeccus reHoB ceMencTea TCP MOXeT perynumpoBaTbes
nytem cBAsbiBaHMA MiIRNA ¢ mRNA.
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Characteristics of the interaction of miRNA with mRNA genes of the TCP plant transcription factor family were
established. The miRNA binding sites in the mMRNA TCP genes encode oligopeptides polyserine, polyhistidine,
polyalanine, polyglycine.

Key words: miRNA; mRNA; binding sites; oligopeptides; transcription factor

Transcription factors are involved in many processes of plant development and growth. The TCP transcription
factor gene family includes 4187 genes of various plant species. The genes of the TCP family are involved in apical
dominance, the control of two-sided color symmetry, DNA replication and repair, the maintenance of chromatin
structure and chromosome segregation, and the regulation of the cell cycle [1]. Many of these processes are
regulated by miRNAs suppressing the expression of the target genes. The involvement of miRNA in plant response

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


http://planttfdb.cbi.pku.edu.cn/
http://planttfdb.cbi.pku.edu.cn/
http://planttfdb.cbi.pku.edu.cn/index.php?sp=Ath
http://planttfdb.cbi.pku.edu.cn/index.php?sp=Osj
http://planttfdb.cbi.pku.edu.cn/index.php?sp=Tae
http://planttfdb.cbi.pku.edu.cn/index.php?sp=Zma
mailto:a.iavashchenko@gmail.com

BIOINFORMATICS AND IT >’ BIO
BIG DATA TECH

WORLD

to stress and the action of pathogens has been shown [2].

The nucleotide sequences of genes of the TCP family were borrowed from Plant Transcription Factor Database
v4.0 (http://planttfdb.cbi.pku.edu.cn/). The nucleotide sequences of miRNAs were taken from miRBase v.22 (http://
www.mirbase.org/). The miRNAs binding sites in mRNA of genes were predicted using the MirTarget program.

The quantitative characteristics of 429 miRNAs binding to mRNAs of 27 TCP family genes of the A. thaliana
were established. Polyserine, polyhistidine were detected in the TCP proteins, encoded respectively by the binding
sites of ath-miR5021-5p, ath-miR5658-5p, which are conserved in orthologous proteins. The binding of 738 miRNA
to mRNA of 22 genes of the TCP family genes of the O. sativa was detected. osa-miR2102-5p binding sites encoded
conservative hexapeptides polyalanine and polyglycine. The ath-miR5021-5p binding sites in the mRNA of the three
A. thaliana genes and 27 orthologous genes were found encode the SSSSSS oligopeptide. AA54G00421 protein
of the A. thaliana contains decaserin, twelve proteins contain octaserin, and five proteins contain heptaserin. It
was revealed that the ath-miR5658-5p binding sites encode HHHHHH oligopeptide in 22 proteins. Polyhistidine
is conserved in TCP proteins encoded by the corresponding genes. The binding sites ath-miR5658-5p in mRNA
Bostr.0724s0115.1.p, GSBRNA2T00009950001, Tp1g39800 genes encode octagistidine, and TheccTEG031706T1
- decagistidine. The ath-miR5658-5p binding sites were sequentially arranged. It was found that the binding sites
of some miRNA have homologous nucleotide sequences that can be read in different open reading frames. The
nucleotide sequence of the binding sites of osa-miR2102-5p GCGGCGGCGGCGGCGGCGGCGGCG in the first
reading frame encodes the AAAAAAAA oligopeptide, and in the third reading frame osa-miR2102-5p encodes
the oligopeptide GGGGGGG. In some TCP proteins of A. thaliana, O. sativa subsp. japonica, T. aestivum, Z. mays
polyglutamine, polythreonine, polyasparagine polyproline, polyaspartic acid were detected. These oligopeptides
can be encoded by the binding sites of still undetected miRNAs. In the genes of animals, these oligopeptides
are encoded by miRNA binding sites, including polyglutamine, polythreonine, polyasparagine, polyproline. The
main properties of mMiRNAs’ interactions with mRNA genes in plants and animals are very similar, which indicates
the similarity of regulation of gene expression through miRNA in members of different kingdoms of eukaryotic
organisms. The results obtained in the present work show that the expression of TCP family genes can be regulated
by miRNA binding to their mRNA.
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CBA3bIBAHUE AJIbOA-OETOMNMPOTEUHA YENOBEKA C 3CTPOFEHAMMU
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2CaHKT-TleTepbyprekuii HaymoHanbHbIA MCCIe[0BaTeNbCKUI YHUBEPCUTET MHHOPMAaLMOHHBIX TEXHOIOM,
mMexaHuku n onTuku, CaHkT-leTepbypr, Poccusi

197101, . CaHKT-[NeTepbypr, KDOHBEPKCKMI NPOCMEKT, 4.49

BbiiB/IEHO, YTO [AJiI7 OCTPOreHOB, WMEIOLWMX >KECTKYHO MPOCTPAHCTBEHHYIO CTPYKTYPY, 3(h(hEKTUBHOCTb
M apPUHHOCTb CBA3bIBAHWA Bbille, YeM [OJiA aHTUICTPOreHOB, [N KOTOPbIX XapakTepHa 6onbluas
KOoH(MOpPMaLMOHHAs TMOKOCTb. Takue CTPYKTYpHble OCO6EHHOCTU MOryT 06ycnaBiMBaTb TakXe pasinyuuns B
CBAI3blBaHWUM 3CTPOreHOB Y aHTUACTPOreHOB C peLienTopom P-anboa.

KntouyeBble cnoBa: roMO/I0rM4eckoe MofenmpoBaHue; aﬂb(ba-(beTOl'lpOTel/lH; 9CTPOreHbl; aHTUICTPOreHbl;
OOKWHTI; MONeKynapHaa AMHaMnKa
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