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HenoasrkHblit 00pa3 ®KU3HHU HaKJIaAbIBaeT ONPEAEIEHHBIN OTIIEYaTOK HAa B3aMMOOTHOILIEHHE
pacTeHHii ¢ BHEITHUM MHPOM, YTO OTPaXKaeTCsd Ha MHOTHUX ATallaxX MX KU3HEACSITEILHOCTH, IPEXK/Ie
BCEro Ha ()OPMHUPOBAHUH TOPMOHAJBHBIX M 3alIUTHBIX CUCTEM, KOTOPBIE CYIIECTBEHHBIM 00pa3oM
pasnuuatorcss 'y Plantac m Animalia. B mporiecce 3BONIONUM Yy PaCTCHHEA CHOPMHPOBAIHCH
YHHUKaIIbHBIE CEMEHCTBAa T€HOB W OEJIKOB, BOBJICYEHHBIX B OTH MPOIECCHI, KOTOPBIE ITOCTOWHBI
MPUCTATLHOTO HW3YYCHHUS COBPEMEHHBIMH METOJaMH TEHOMHKH W TPOTEOMHKH, ITOCKOJBKY
PE3yNIBTATHl TAKOTO aHATTN3a MOTYT IIPUBECTH K CYIECTBEHHBIM OMOTEXHOIOTHICCKUM ITPOPHIBAM.

Ha BaXHOCTH BCECTOPOHHETO H3YYECHHS HEKOTOPHIX M3 TaKWX CEMEHCTB YKa3bIBaioT,
HalpuMep, HAIllM HEJAaBHHUE PAa0OTHI MO W3YUCHHIO MEXaHHW3Ma WHTETPAIMH MHUTOXOHIPUATHHOTO
nuroxpoma P450scc (CYP11A1) »XHBOTHBIX B CTEPOUIOTEHHYIO CHCTEMY pacTeHuil (Tabak, Tomar,
HaMepCTSHKA) U €r0 BIUSHUS Ha (U3NOIIOTHIO, PA3MHOXKEHHE M UMMYHUTET. MBI MMOKa3alu, 4TO
CHUHTE3UPYIOUINECS B BBICIIUX PACTCHHUSIX B «TOPMOHAJIBHBIX» KOIUYECTBAX IPOTECTECPOH U €ro
MIEPBUYHBIC MPOU3BOJHBIC BAXKHBI KaK JJIS PETYISLUU POCTa U PA3BUTHUSL PACTECHUH, TaK M ISl X
HEeCHEeIM(PUISCKON, KOMIUICKCHOM 3aIlUThl OT OMOTHYECKUX (MH(MEKIMK TaKMMH [TaTOreHaMH, Kak
Botrytis cinerea, Oidium neolycopersici m Cladosporium fulvum) wu abuoTmueckux (3acyxa,
3aconenune) crpeccoB (BMC Plant Biology 2017; 17(Suppl 1):189). Ha mpumepe u3ydeHus Bcero
JIUIIB OJTHOTO, TPUYEM 4y KepoaHOTO IIuToxpoma P450 Hamm rccineioBaHms TTOKa3bIBAIOT HACKOIBKO
BXHO M3y4daTh BCE CYNEPCEeMEHCTBO JTHX BAKHEHIINX MOHOOKCHUTEHA3, KOTOpBIE IHPOKO
MpeaCTaBiIeHbl (COCTAaBIAIOT ~ 5-10% KOAMPYIOMMX IOCEeTOBATENFHOCTEH) Y BCEX BBICIINX
pacTeHHii ¥ BO MHOTOM OMPEICNISIIOT 0COOCHHOCTH WX BTOpUYHOrO Meradonm3Mma. [lomasmisromiee
OOJBIIMHCTBO ATHX MOHOOKCHUTCHA3 YHUKANBHBI s LlapcTBa pacTeHWil M y4acTBYIOT B CHHTE3€
LEJOT0 psiia METa0OIUTOB OMOTEXHOJOTHYECKOTO 3HAUCHUS, TaKUX, HAMPUMEpP, KaK CepAcuHbIC
TJIMKO3U[IBl Y HAMEPCTSHKH. XOTS MBI MOKa3ald ONPEACTAEHHBIN aHTarOHU3M ABYX CTEPOHIHBIX
TOPMOHAJIBHBIX CUCTEM pacTeHUU (OpacCHHOCTEPOMIHON M MPOTeCTEPOHOBOM), yKe ceidac siCHO,
YTO MEXAHMU3MbI UX Pa3BEPTHIBAHUSI BPSI I MOTYT KapAUHAIBHO pazinyaThes. M3ydyenue HegaBHO
OTKPBITBIX PELENITOPOB MPOreCTePOHA MOJIKHO OBITh JOMOJHEHO BBISBIICHUEM €I'0 BaKHEHIIINX KO-
PEIENTOPOB, OJTHUM M3 KOTOPBIX MOKeT ObITh BIK 1.

Anamm3 Plantae Big Data mokaseiBaer, 4TO Ba)KHBIMH OelKamu I (POPMHPOBAHUS
3aIUTHBIX CHCTEM pPAacTEHWH SBISIOTCA TPAaHCKPHIIIIMOHHBIE (aKTOpel cemeiictBa MYB,
YYacTBYIOIIFE B TOM YHCJIE B PETYJSIMU CHHTE3a TAKMX BAKHBIX BTOPUYHBIX METAOOIMTOB C
AQHTUOKCHJIAHTHHIMH CBOWCTBAMH, KaK aHTOLUMAHBI H KapoTHHOWABL. XoTs MY B-0Oenku
MPUCYTCTBYIOT BO BCEX JYKAPUOTAX, TOJBKO Y PACTEHUIl OHU TMPEACTABIAIOT coOoW Hamboiee
pacmpocTpaHEHHYIO TPYMIY TPAaHCKPUIIMOHHBIX (PaKTOpOB, HacTosmiee cymepcemeiictso MYB
(140-500 reHOB y pa3HbIX BUJIOB PACTCHUH).

PaboTy 10 KOMIUIEKCHOMY M3YyYEHHIO COBPEMEHHBIMH METOJIaMH T€HOMHUKU M MTPOTCOMHKH
MPUBEJEHHBIX BBIIIE CEMEHCTB TeHOB pACTEHHMH Ba)XHO COBMEIIaTh C (OPMHPOBAHHEM
HaIlMOHAJIBHBIX 0a3 NaHHBIX IO 3THM CYIEepCeMEWCTBaM B JIYUIIHX OTCUCCTBEHHBIX COpTaX
CEIIbCKOXO3SICTBEHHO BaKHBIX BUJIOB PACTCHUM.

Knrouesgovle crosa: TopMOHANIbHBIE U 3aIIUTHBIE CUCTEMBI, CyTiepceMeiicTBa HUTOXpoMoB P450
U TPaHCKPUMNIHOHHBIX (pakTopoB MYB, pernentopsl u KO-perenTopsl CTEPOUTHBIX TOPMOHOB
paCcTeHHIA, TPOTECTEPOHOBAS CUCTEMa TOPMOHATFHON PETYJIISIINH, HAllMOHAThHBIC 0a3hl JAHHBIX.
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The immobile lifestyle leaves a certain imprint on the relationship of plants with the outside
world, which is reflected in many stages of their vital activities, primarily on the formation of
hormonal and protective systems, which differ significantly in Plantae and Animalia. In the process
of evolution, plants have developed unique families of genes and proteins involved in these processes,
which are worthy of thorough study by modern methods of genomics and proteomics, since the results
of such analysis can lead to significant biotechnological breakthroughs.

The importance of a comprehensive study of some of these families is indicated, for example,
by our recent work on the mechanism of integration of mitochondrial cytochrome P450scc
(CYP11A1) of animals into the steroidogenic system of plants (tobacco, tomato, digitalis) and its
effect on physiology, reproduction and immunity. We have shown that progesterone and its primary
derivatives synthesized in higher plants in ‘hormonal’ amounts are important both for the regulation
of plant growth and development, and for their nonspecific, complex protection against biotic
(infections by pathogens such as Botrytis cinerea, Oidium neolycopersici and Cladosporium fulvum)
and abiotic (drought, salinity) stresses. Using the example of studying just one, and foreign
cytochrome P450, our research shows how important it is to study the entire superfamily of these
diverse monooxygenases, which are widely represented (make up ~ 5-10 % of coding sequences) in
all higher plants and largely determine the features of their secondary metabolism. The vast majority
of these monooxygenases are unique to the Plant Kingdom and are involved in the synthesis of a
number of metabolites of biotechnological significance, such as cardiac glycosides in Digitalis
species.

Although we have shown a certain antagonism of two steroid hormonal systems of plants
(brassinosteroid and progesterone), it is already clear that the mechanisms of their deployment can
hardly be radically different. The study of recently discovered progesterone receptors should be
supplemented by the identification of its most important co-receptors, one of which may be BIK1
(Botrytis-Induced Kinase I).

The analysis of Plantae Big Data shows that transcription factors of the MYB family are
important proteins for the formation of plant defense systems, including those involved in the
regulation of the synthesis of such important secondary metabolites with antioxidant properties as
anthocyanins and carotenoids. Although MYB proteins are present in all eukaryotes, only in plants
they represent the most common group of transcription factors, the true MYB superfamily (140-500
genes in different plant species).

These are just some examples of important families of plant genes, the comprehensive study
of which by modern methods of genomics and proteomics can lead to new biotechnological
breakthroughs. It is important to combine this work with the formation of national databases on these
superfamilies in the best domestic varieties of agriculturally important plant species.
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