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BereTtanuoHHbIi IepuoO pacTeHU COCTOUT U3 IBYX OCHOBHBIX CTa Ul - IEPHUOAa OT BCXOJ0B
JI0 KOJIOIICHWS M TIePHO/ia OT KOJIOUICHWS A0 co3peBaHMsA. PaHee ObLIM BBISBICHBI M OIMHCAHBI
KITIOYEBbIE T'€HbI, YYacCTBYIOIINE B IEPEXOAE PACTCHHS W3 BETeTaTHBHOI B T€HEpaTHBHYIO a3y
Pa3BUTHS, OJHAKO MHOTHE KOMITOHEHTHI M MEXaHH3MBI 3TOTO ITyTH /0 CHUX IMOp Majo H3y4YeHBHI.
I'eneTnka BTOpPON YacTW BETETAMOHHOTO TeEpHOAa (BpeMsl CO3PEBaHMS) B HACTOSIIEE BpeMs
MPaKTUYECKH HE UCCIIEI0BaHA.

B nanHO# paboTe MBI MCTIOIB30BAIH JIBE T€HETHYECKHE MOJIENH YTOObI HASHTH(PHUINPOBATh
HOBBIE JIOKYCBHI M BBIJICJINTh T€HBI-KaHIUIATHI IS OTIPE/IeNIEHUs] BpPEMEHHU KOJIOUICHUS U CO3PEBaHMS
nmennnsl. [lepBas mpezacrapnser co0oil maHenp u3 95 COpPTOB SAPOBOM MATKOM MIINEHWIBI, IS
KOTOpoli ObliIa MPOBeIeHa OLIEHKA MPOAODKUTEIBHOCTH (pa3 pa3BUTH B TEUECHHE AECATH JeT. Bropas
- IBYPOIUTENbCKAs MOIMYJALUA OT CKPEIIMBAHUS COPTOB C KOHTPACTHBIMH CPOKaMH CO3pPEBaHUS,
ObuTa (PEHOTUIIMPOBaHA B T€UEHUH JBYX JieT. O0e maHenu OblIN FeHOTUITMPOBAHbI C IIOMOIIBIO YHIIa
llimina 25K Wheat Array (TraitGenetics). IlomydeHHble pe3ynbTaTbl T€HOTHIIHPOBAHUS U
nHpopManusi o (HEHOTHIIE IO3BOJIMIIA HAaM HCIOJIB30BAaTh METOABI KOJIMYECTBEHHOW TE€HETHKH
(GWAS u renetnueckoe KapTUPOBaHUE ¢ TTocheayoniM ananm3om QTL) ais BEISBIEHUS JIOKYCOB,
ACCOIIMHMPOBAHHBIX C MPOJODKUTEIBHOCTBIO (a3 pa3BuTHsA. [laHHBIA TOAXOJ TO3BOJIMI BBIABHTH
HOBBIE JIOKYCHI U TPEUIOKUTh TeHBI-KaHAWAATH KaK JJIs BpeMEHH KOJIOLICHHUS, TaK U JJIsl BpEMEHH
CO3pEeBaHNS.

s Oonee AeTanbHOTO N3YYEHHS Pa3InYHBIX T€HETHYECKUX (PaKTOPOB BPEMEHH KOJIOIICHHS
U HUX B3aUMOJCHCTBHUS, NPUMEHSIIUCH Pa3iIMYHBbIE MOIXOAbI. VCIomp3yst MEeTOAbl KIacCHUECKOH
TeHETHKHU, MBIl HICHTU(HUIHUPOBAIN M OXapaKTepH30BAJIM HOBBIE ajuleNu reHa Vrn-B3 n u3yuunu
B3aMMOJICHICTBHE MEXIy OCHOBHBIMH TeHamu userenus (Vrn-B3a, Ppd-DI wu Vrn-I).
CexsenupoBanne PHK c mocnenyronm OnonH(popMaTHdecKUM aHANIW30M MO3BOJIMIIO H3YUHUTh
TeHbl C CYTOYHBIM IaTTEPHOM SKCIIPECCHH, KOTOPBIE TECHO CBS3aHBI C MEPEXOJOM PACTeHHUS K
[BeTEHUIO0. MeETONBl pelnakTHpoBaHWs TeHoMa ¢ momompblo cucreMbl HPHK/Cas9 Obutn
WCTIOJB30BaHbl JJIS CO3JaHMS TE€HETHYECKOH MOMAETH, HEOOXOMUMOH ISl M3YYEHHS PpeTyIsIun
sKcnpeccuu reHa Ppd-D 1. Dta pabota B HacTosIee BpeMs IPOAOIDKAETCS, M MBI TIPEATIONIaraeM, 9To
B pe3ynbTaTe OyAyT IMOTydeHBI paCTEHHS C YCKOPEHHBIM KOJIOIIEHUEM.

Takum oOpazom, B JaHHOH paboOTe MBI pPaCIIMPWIM HAIIM 3HAHUS O TEHETHYECKHX
JeTepMUHAHTaX MEePBOM CTaauM BEreTallMOHHOTO Meprosa (BpeMs KOJIOUIEHNS) U BBISBUIN HOBBIC
TeHETUYECKUE (PAKTOPHI, BIHSIONINE HA BTOPYIO CTAAHIO (BPEMsI CO3PEBAHUS).
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The vegetation period consists of two main stages - the time from seedling to heading and the
time from heading to maturity. The key factors involved in the transition of a plant from the vegetative
to the generative developmental phase are identified, however many components and mechanisms of
this pathway are still unknown. The genetics of the second part of the vegetation period (maturity
time) is now poorly understood.

In this work, we have shown that in the long day the vegetation period is influenced by both
the period from heading to maturity and heading time itself. We used two genetic models to identify
novel loci and dissect candidate genes for wheat heading and maturity times. The first, a panel of 95
common wheat varieties, which was phenotyped for ten years. The second, a biparental population
from a cross of varieties with contrasting maturity time. Both panels were genotyped with Illimina
25K Wheat Array (TraitGenetics). Methods of quantitative genetics (GWAS, genetic mapping
accompanying with QTL analysis) were used to detect loci for duration of developmental phases.
Further analysis let us suggest novel candidate genes for both, heading and maturity times.

A more detailed study of the different components and functioning of heading time involved
different approaches. Using methods of classic genetics, we identified and characterized of novel
alleles (Vrn-B3) and studied the interaction between main flowering genes (Vrn-B3a, Ppd-D1, and
Vrn-1). Methods of genome editing with gRNA/Cas9 system are to study the regulation of expression
of Ppd-D1 gene. This work is currently in progress and we guess it will result in plants with shortened
heading time.

Thus, in this work we advanced our knowledge about genetic determinants of the first stage
of the vegetation period (heading time) and identified new genetic factors influencing the second
stage (maturity time).
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