doi 10.18699/bgrs2024-06-08

JKOreHOMHAA CTPECC-yCTOMYMBOCTh PACTEHHI KaK CTpaTerus
U TAKTHKA CYNPAMOJICKYJISIPHO-TIPOTEOMHOM CUCTEMBbI
0MO0JIOTUU PA3BUTHS

HBanoBa D.A.
Ypumckuii unemumym 6uonoeuu, YOUL] PAH, Y¢a, Poccus
* fiona_belobor@mail.ru

KutoueBrbie ciioBa: MIPOTECOMHUKA, I/IHTep(i)a?,HaS{ TOTIOJIOTUA XpOMAaTHUHA; CYIPpaMOJICKYJIApHast 6I/IOXI/IMI/IH;
KapuOr€¢HOMHMKA MNIIEHUIIBI; CUTHAJIBHBIE CUCTEMBI

Momusayus u yenv: B Mupe pacTeHHII MHOTHE CHCTEMHBIE ITPOOJIEMBbI, BBIITOJIHAEMBIC
“Plant Gen” u3 0067acTi SKOJIOTHH, SHEPreTHKH, Nepenadd WHdopMamuu u T. 1.,
paccMaTpUBaIOTCS B KayecTBE MOMAEIBHBIX CHUCTEM, TaK KaKk OHH 3((EKTHBHBL,
9KOJIOTHUYECKH Oe3yNpEeUHbl U OJHOBPEMEHHO MPOCTHL. UeJIOBeK yuuTcs Y pacTeHHI,
MOCTUraeT UX CIIOCOOBI U METOJIBI B PEIICHUH YK€ CBOMX MPOOJIEM.

MonekynapHas Ouo-pU3MKO-XUMUs, 3aHUMAIOIIASACS CTPOCHWEM U CBOWCTBAMHU
OMONTOTHYECKH (PYHKIIMOHATBHBIX MOJIEKYN U aTOMHO-MOJIEKYJISIPHBIM HCTONKOBAaHHEM
SIBIIEHUI KU3HEAEATEIbHOCTH, 32 KOPOTKOE BpeMsl CTajla HIMPOKO Pa3BUTON HayKOH,
AKTUBHO JEJaoLIel [ard HaBCTPedy BO3PACTAIOLICH CIOXKHOCTH HM3YUYCHUS
3aMporpaMMHUpPOBAHHBIX CYIPaMOJIEKYJIIPHBIX CUCTEM, BIUIOTH /10 3KOCHUCTEM.
Memoowt u ancopummet. VineanbHbIM MOJECIBHBIM OOBEKTOM B 3TOM CIIydae SIBIISIOTCS
KOJUIeKIMOHHbIe cemeHa BUP, mpeoOpazoBaHHBIE CeNEKIIMOHEpaMHU U3 SPOBOM
MIIEHUIBI B 03UMYIO U U3 IIOCJIEAHEH BHOBD B SIPOBYIO.

OKCIIEPUMEHTANbHBIA OMOXMMHYECKUI MOAXON 3aKJIIOYajiCs: B BbIICICHUH U3
KIIETOYHBIX SJIep TOTanbHOW XpomatuHOBOW Matpuilsl (TXM) cynpa-ctpykryp: Hrr-
naOWIBHOTO  HyKJeoIula3MeHHoro  xpomatwna, Xp-l,  Xp-ll  xpomaTuHOB,
COOTBETCTBEHHO HEMPOYHO- M IMPOYHO CBS3aHHBIX C SJEPHBIM MartpukcoMm (SIM), u
camoro SIM, wu3 KOTOpBIX OBIIM BBIIENEHBl CYNEPMONEKYISIPHBIE aHcaMOuIu:
(JTMHKEPHBIX», «KOPOBBIX» TUCTOHOB H HETUCTOHOB.

Pesynomamer: TlokazaH aaroputM OCOOCHHOCTEH OHOJIOTHMUECKOM CHEIUPUUHOCTH
Mop(doreHeza u CTPYKTYPHOH YCTOHYMBOCTH TE€HOMHO-TIPOTEOMHOH OCHOBHI TXM
MOJICJIbHOW CHCTEMBI, KOJUICKIIMOHHBIX 3apOABIILIECH CEeMsH IIIEHUIBI B MpoLEecce HX
opraHocnenu(uIeckoro, KOOPJMHUPOBAHHO-3aKOHOMEPHOTO pocta pu
NEPEKII0YEHUH MOAIPOrpaMM Pa3BUTHSA, T MPOUCXOTUT M3MEHEHHE HMPOTEOMHOTO
MO3ULIMOHUPOBAHUS B CYNEPMOJEKYISAPHBIX aHCaMONAX: JMHKEPHBIX, «KOPOBBIX» U
«HETMCTOHOBBIX» OenkoB TXM pa3HbIX TEHETHUYECKUX IOJICUCTEM (ME30KOTHIIb,
KOpeHb,  BbICOKOAM(D(EpeHIMPOBaHHBIA  3apOfBII)  COOTBETCTBEHHO:  JIOHOD
(sipoBoif)—TiepeBeIeH B O3UMBIH (IOHOP O3UMBINA-(EHOTHI)—TIEPEBEICH BHOBH B
SPOBOM-(DEHOTHII.

Buvigoovi: Ha ocHOBaHWMM paclipeliefieHdss HYKJICOCOMHOTO —aprHHHH-O0raToro
«xopoBoro» ructoHa (H3-H4)” na nosepxHoctu pasgena TXM: monopa (sipoBoii)
Ho=Xpl (Me30KOTHIIB)—TIEpEeBEAEHHOTO B O3UMBIH (ZOHOP O3UMBIH-(heHOTHIT)
Hm>XplI=M (KopeHb)—TIepeBeIEHHOTO BHOBb B SIPOBOH-(DEHOTHIT
Hm>Xpl>AM>Xpll  (BeicokogudpepeHIMpoBaHHBIA  3apOAbII); HpPEANoaraeTcs
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BO3MOKHOE TIEPEKIIIOYCHUE TEHETHYECKUX TOANPOrpaMM DPa3BUTUSI B T€HETHUECKUX
MOJCHCTEMAaX LEJNOCTHOrO OpraHu3Ma, KOTOpPO€ OCYIIECTBISETCS 3a  CYeT
KOMOMHATOPHOTO  MNpPHHLMUIA  IPOTEOMHBIX  aHcaMOiel, HNOTEHIHUANIBHBIX
SMMICHETHUECKUX CETEH «TUCTOHOBOI'O KO/a», B YCIOBHUAX 3KOCHCTEMBI OKpPY’KaroIen
cpenpl.

Qunancuposanue. PaboTa BbBIIOJIHEHa B pPaMKaXx TIOCYAApPCTBEHHOTO 3aJaHU
Munobpuayku Poccun Ne (075-00326-19-00 mo Teme No HUOKTP AAAA-A18-
118022190104-7. B pabote ucmonbs3oBana npubOopHas 6aza LleHTpa KOJIEKTHBHOTO
nosb3oBaHus «Arunensy Y OUL] PAH.
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Motivation and Aim: In the world of plants, many systemic “Plant Gen” problems solve
in the field of ecology, energy, information transmission, and so on, are considered as
model systems, since they are effective, environmentally friendly and at the same time
simple. A person learns from plants, comprehends their ways and methods in solving
their own problems.

Molecular bio-physicochemistry, which deals with the structure and properties of
biologically functional molecules and the atomic-molecular interpretation of life
phenomena, has in a short time become a widely developed science, actively taking steps
towards the increasing complexity of studying programmed supramolecular systems, up
to ecosystems.

Methods and Algorithms: The ideal model object, in this case, is the collection seeds of
VIR, transformed by breeders from spring wheat to winter wheat and from the latter
again to spring wheat.

The experimental biochemical approach consisted of isolating supra-structures from the
cell nuclei of the total chromatin matrix (TChM): Hn-labile nucleoplasmic chromatin,
Chr-1, Chr-1l chromatins, respectively, loosely and firmly associated with the nuclear
matrix (NM) and the NM itself, from of which supermolecular ensembles were isolated:
“linker”, “core” histones and non-histones.

Results: An algorithm for the features of the biological specificity of morphogenesis and
structural stability of the genetic and proteomic basis of the TChrM model system,
collection germs of wheat seeds, in the process of their organ-specific, coordinated-
regular growth when switching development subprograms is shown where an
experimental analysis of proteomic positioning in supermolecular assemblies was
carried out: “linker”, “core” and “non-histone” proteins in different genetic subsystems
(mesocotyl — root — highly differentiated embryo), respectively: donor (spring) —
transferred to winter (donor winter-phenotype) — transferred back to spring-phenotype.
Conclusion: Based on the distribution of nucleosomal arginine-rich “core” histone (H3-
H4)" on the TChM interface: donor (spring) Np=Chrl (mesocotyl) — transferred to
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winter (donor winter-phenotype) Np>ChrlI>NM (root)—transferred again into the
spring phenotype Np>Chr[>NM>Chrll) (highly differentiated embryo); possible
switching of genetic subroutines of development in the genetic subsystems of the whole
organism is assumed, which is carried out due to the combinatorial principle of
proteomic ensembles, potential epigenetic networks of the “histone code”, in the
conditions of environmental ecosystems.

Funding: The work was carried out within the framework of the state assignment of the
Ministry of Education and Science of Russia No. 075-00326-19-00 on the topic
No. NIOKTR AAAA-A18-118022190104-7. The instrument base of the Center for
Collective Use “Agidel” of the UFRC RAS was used in the work.
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