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AHTOUIMAHBI ABJAIOTCA He(POTOCUHTETUUECKHMH IUTMEHTAMU PACTEHUM, BBIIOJIHAIOIINMU
MHOKECTBO BAXKHBIX (DYHKIIUA B IEPBYI0 O4YEPENb CBA3AHHBIX C (PU3MOJIOTHYECKUM OTBETOM Ha
HeOJIaronpuATHBIE YCJIOBUA cpelbl. Bo MHOXxecTBe paboOT 00CY:KIAIOTCA MOJIE3HBIE JUJIS 3/I0POBBA
YyeJIOBeKa CBOMCTBA aHTOIIMAHOB, IPeEXK/Ee BCErO UX BBICOKAs aHTHOKCUJAHTHAs aKTHUBHOCTh. VMeroTcs
JlaHHbIE, CBUJIETEJILCTBYIOII[E O TOM, YTO PETYJIIPHOE ynoTpeOseHHe aHTOIIMAHOB B IHIIY CIIOCOOHO
CHIDKATh PUCK Pa3BUTUSA MHOTUX 3a00JieBaHUI. B CBA3U ¢ 3TUM B IOCJIe/IHHUE TOAbI O0JIbIIIOE BHUMAHUE
IIPUKOBAHO K cesjeknuu ¢GopM 3J1aK0oB, O0OTamE€HHBIX aHTouuaHamu. Ilereprodckas reHeTmueckas
KOJUIEKIIUS PXKU BKJIIOYAET JIECATKH Pa3HOOOpa3HbIX ¢GOpM, paz3InyamIuxcsi II0 AaHTOIMAHOBOU
IMUTMEeHTAalluu. B TOM uuncse moj/iep:KUBaIOTCs MHOpeHble JIMHUU, HeCyll[he pelleCCUBHble MyTaluu
reHOB, KOHTPOJIMPYIOIINX OMOCUHTE3 aHTOIMAHOB, a TaKXKe JINHUY, GUKCUPOBAHHBIE 110 JIOMUHAHTHBIM
MyTaluAaM, JEeTEPMUHUDPYIOIUM (DHOJIETOBYIO WU 3€JIEHYI0 IUTMEHTAI[UI0 3ePHOBKU. B ¢BA3U ¢ 3TUM
KOJUIEKIIUA IIpeJCTaBjsAeT YHUKAJIbHYIO BO3MOXKHOCTb /I M3y4YeHUS TIeHeTHYeCKOr0 KOHTPOJIA
OMoCHHTE3a AaHTOIIMAHOB, a TAKXKe MOXKET CJIYKUTh UCTOUHUKOM I'€HOB JJIl CeJIEKIIUU PKU Ha BBICOKOE
cojieprKaHue aHTOI[MAHOB U PO/ICTBEHHBIX UM COeJUHEHUH.

Ocoboe BHHMaHHE IIPU TAKOH CEJIEKIHUU YJeJisgeTcs PETYJIATOPDHBIM TreHaM OHOCHHTE3a,
TpaHCKpuInIuoHHble pakTopbl MYB u bHLH-MYC, dopmupytomiue ¢ 6esikamu WD40 Tak Ha3bIBaeMbIH
MBW-KoMILZIEKC, KOTOPBIH oOmIpezieiseT IMPOCTPAHCTBEHHYIO, BpPEMEHHYI0 U OHOXUMUYECKYIO
cnenuUYHOCTh HAKOIUIEHUA aHToIuaHoB. K coxkasieHuio, 0cOOEHHOCTU peryanuu OUOCUHTe3a
AQHTOIIMAHOB Y P3KU HU3Y4YeHbl HeJOCTATOYHO. [l yCTAaHOBJIEHUS MOJIeJIM PeryJsiui OHOCHHTe3a
AQHTOIMAHOB y p>KH, HAa OCHOBAaHUU OPUTHMHAJIBHBIX M JIMTEPATYPHBIX JAHHBIX, HAMH OBbLI IIPO
O6uonH(poOpMaTUUECKUN aHAIN3, TO3BOJIMBIINI OOHAPYKUTH ITOTEHIIUATbHbIE TIO3UTHBHBIE PETYJIATOPHI
anroruaHoBoil murmeHtanuu. WD40-ren PACL, BepOATHO, SIBJISAETCA YHUBEPCAJIBHBIM PETYIATOPOM
OmOCHHTE3a AaHTOIIMAHOB BO BCEeX TKAHAX U opraHax p:ku. MYB-ren Mpcl-7R u MYC-ren Myc-7R1 Bxogar
BMeCTe C TeHOM KJIF0YeBOro pepMeHTa cuHTe3a Jeb@uHuguHa F3'5’H B cocTaB TPEXTeHHOTO KjlacTepa B
xpomocoMme 7RS, ompezesnsoomero y Apyrux BuaoB [IIEHUITUEBHIX IPHU3HAK TOJy003€pHOCTH. MBI
IpeAIosaraeM, YTo TeHbl JAHHOTO KJIacTepa y PiKU OIpeNesAoT MPU3HAK Cepo-3eJ€HON OKpPacKU
3€PHOBKH, CBS3aHHOW C HAKOIUIEHWEM IIPOU3BOAHBIX JebGUHHAUHA B asnedipone. I'en Mpcl-4R B
xpomocoMe 4RL, mpeanosoKUTeNbHO, ABJISETCS OCHOBHBIM MYB-TeHOM, ompezessionuM OHnoCHHTES
KpacHO-(pHUOJIeTOBbIX AHTOLIAHOB B BereTaTUBHBIX OpraHax u nepukapue. Kommiemenrapusiii emy MYC-
red Myc-2R B xpomocome 2RL, coorBercTByeT renyViolet seed (VS), KOHTPOJHDYIOIIEMY y PKU
¢duoneToBylo okpacky Iepukapmna. Mbl IpoOBeld CEKBEHUPOBAHUE /IBYX JOMHHAHTHBIX U TPEX
pellecCUBHBIX asuiesied reHaVs, GUKCUPOBAHHBIX y UHOpeAHbIX JuHUM IleTeprodckoil reHeTnyecKkou
KOJUIEKIINU. BhUTo OOHApY:KEHO, YTO OTCYTCTBUE AHTOIMAHOB B IEPHUKAPIIE Y TPEX JMHUM CBA3AHO C
nHceprueld Mutator-TpaHcno30Ha B IPOMOTOPHYIO 00J1aCTh JAHHOTO reHa. Ha ocHOBaHHUH H3yYEeHHBIX
IIOoCJIe/IoBaTesIbHOCTeN ObLT pa3paboTan GyHKIMOHATBHBIN CAPS-Mapkép reHna Vs. B Hacrosinee BpeMs
MIPOBOJIUTCS U3YUYEHHE AJIEJIBHOTO pa3HooOpasusa U GyHK HUIeHTHUITUPOBaHHBIX MBW-reHOB pikH, a
TaK)Ke pa3pabaThIBalOTCA MapKEPBHI /I UX 3(PHEKTUBHOTO UCIIOIH30BAHUS B TEHETHUKE U CEJIEKITUH PIKU.
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Anthocyanins are non-photosynthetic plant pigments that perform a variety of important
functions, primarily related to the physiological response to environmental stressors. Numerous studies
discuss the health benefits of anthocyanins particularly their high antioxidant activity. Multiple lines of
evidence indicate that regular dietary intake of anthocyanins can reduce the risk of many diseases. Hence,
in recent years, considerable attention has been focused on breeding cereal crops enriched with
anthocyanins. The Peterhof Genetic Collection of Rye comprises dozens of diverse forms with varying
levels of anthocyanin pigmentation. These forms include inbred lines with recessive mutations in genes
controlling anthocyanin biosynthesis, as well as lines with dominant mutations that determine purple or
green grain pigmentation. Therefore, the Collection provides a unique opportunity to study the genetic
control of anthocyanin biosynthesis and serves as a potential source of genes for breeding rye varieties
with high content of anthocyanins and related compounds.

Particular attention in such breeding is given to the regulatory genes of anthocyanin biosynthesis.
These genes encode MYB and bHLH-MYC transcription factors that, together with WD40 proteins, form
the so-called MBW complex. This complex determines the spatial, temporal, and biochemical specificity
of anthocyanin accumulation. Unfortunately, the regulation of anthocyanin biosynthesis in rye is still
poorly understood. To establish a model for the regulation of anthocyanin biosynthesis in rye, we
conducted a bioinformatic analysis based on original and literature data that revealed potential positive
regulators of anthocyanin pigmentation. The WD40 genePACL is highly likely to be a universal regulator
of anthocyanin biosynthesis across all tissues and organs of rye. The MYB gene Mpcl-7R and the MYC gene
Myc-7R1, along with the gene encoding the key enzyme for delphinidin synthesis, F3'5'H, are located
within a trigenic cluster on chromosome 7RS. In other Triticeae specie orthologous trigenic cluster controls
the trait of blue grain color. We assume that this trigenic cluster in rye determines the trait of gray-green
grain coloration, associated with the accumulation of delphinidin derivatives in the aleurone layer.
ThMepcl-4R gene on chromosome 4RL is presumably the primary MYB gene responsible for the
biosynthesis of red-purple anthocyanins in vegetative organs and the pericarp. Its complementary MYC
gene, Myc-2R on chromosome 2RL, corresponds to the Violet seed (Vs) gene, which determines purple
pericarp coloration in rye. We sequenced two dominant and three recessive alleles of theVsgene fixed in
the inbred lines of the Petergof Genetic Collection. It was found that the absence of anthocyanins in the
pericarp of three lines is associated with the insertion of aMutator transposon into the promoter region of
this gene. Based on the studied sequences, a functional CAPS marker for theVs gene was developed.
Ongoing research is investigating the allelic diversity and functional roles of the identified MBW genes in
rye. Meanwhile, molecular markers for these genes are being developed for their effective application in
rye genetics and breeding.

This work was supported by the Ministry of Science and Higher Education of the Russian
Federation in accordance with Agreement No. 075-15-2022-322 dated 22.04.2022 for the provision of a
grant in the form of a subsidy from the federal budget of the Russian Federation.

GenBi02024: IV MexayHapoHasi Hay4HO-ITPaKTHYeCKask KOH(PEPEeHIHS
«['enoMuKa 1 coBpeMeHHbIE OMOTEXHOJIOTUH B Pa3MHOKEHHH, CEJIEKIIMH 1 COXPAHEHUN PAaCTEHHUI




