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AHTOLIHUAHOBAS OKPACKA Y BRASSICA OLERACEA L. OIIOCPEJOBAHA
MYTAIIMEA B TEHE MYBL2
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buocuHTe3 aHTOLMAHOB JOCTATOYHO XOPOIIO M3Yy4eH. TeM He MeHee, Ui OOJbIIMHCTBA
BUJIOB PACTEHUI CUX TIOP HE BLISBICHBI OT/IENBHBIE T€HbI, 00yCIaBIMBAIOIINE XapaKTEPHYIO OKPACKY
MIypPIIyPHBIX COPTOB.

I'en purunpodmaBononpenykrasel DFR  sBnsercs kimrodeBriIM B TyTH OMOCHHTE3a
AHTOIMAHOB, IIOCKOJIBKY OT COOTHOIIIEHHSI YPOBHS SKCIIPECCHH 3TOT0 TeHa ¥ TeHa (DJIaBOHOJICHHTA3bI
FLS 3aBucutT TO, OymeT U NMPOUCXOTUTH OMOCHHTE3 AHTOIIMAHOB WM (hIaBOHOJOB. MMerorcs
JaHHBIE O TOM, YTO ypoBeHb dKcmpeccun reHa DFR perymupyercs Gomee wem 15 pasnmndHbIMH
TPaHCKPUIIIHOHHBIMU (hakTopaMu. OcCOOBI HWHTEpEC TPEACTABISIIOT HETaTHBHBIEC PETYJISATOPHI
OmoCHHTE3a aHTOIIMAHOB, OTHOCSIIHECS K cemelicTBYy MYB — MYBL2 u MYB60.

Lenpro mccnenoBanus OBUIO ONMPEAETUTH, UMEIOTCS JM B ITUX T'eHaX MYTaIldd, KOTOpPEIE
MOTYT OKa3bIBaTh BIMSIHUE HA OKPACKY PACTCHHA.

B wuccnemoBanumu ObUIM 33J€WCTBOBAaHBl CEMb COPTOB KamyCcThl KOYaHHOW (M3 HHX 5
KPaCHOKOYAaHHBIX ), 5 COPTOB KaIyCThl OpIOCCENbCKOM (M3 2 MypIypHBIX), 6 COPTOB IIBETHOMN KaITyCTHI
(W3 HUX 2 MypIYPHBIX), 6 COPTOB KamycThl KOibpadu (3 mypnypHBIX), 7 COPTOB ropumiibl Brassica
juncea (M3 HUX 5 MypIypHBIX), 5 COPTOB OprOKBHI Brassica napus (M3 HHUX 2 aKKyMYyJHPYIOIINX
aHTOIIMAHBl B KOPHEIUIONAaX), U 6 COPTOB KamycThl AMOHCKOM Brassica rapa ssp. Nipposinica, u3
KOTOPBIX 3 OBUIM aHTONHMAHOBBIMU. M3 ceMsnompHBIX ucTheB Bhiaemsum JJHK, ammudunmposamm
nocnenoBarenbHOCTH TeHOB MYBL2 1 MYBO60, u cexBernpoBanmu Ha nmpudope Applied biosystems
3500.

Torma xak ren MYBL2 y pactenuii cemeiictBa KamycTHBIX pasnWYHBIX BHAOB ObLT
JIOCTaTOYHO KOHCEPBAaTHBHBIM, B TeHe MY B60 00HapyX1BaoCh 60MIBIIOE KOJINIECTBO MyTAIIMI KaK
B MHTPOHAX, TaK U B DK30HAX, HU OJIHA U3 KOTOPHIX HE ObLIa O0IIei IIsi aHTOITMAHOBBIX COPTOB. Y
Bcex 0e3 UCKITI0UEHHUs MyPIyPHBIX COPTOB KaIlyCThl HAOJII0Ja/Iack OJIHA U Ta e MyTaIlis B HaJale
JAHK-cBs3piBatomero nomeHa rena MYBL2, koTopas mpuBoauia K 3aMeHE JABYX aMHUHOKHCIIOT,
MOSIBJICHUIO OJTHOHYKJICOTUIHOrO MOBTOpa (A)8 U CYLIECTBEHHOMY M3MEHEHUIO MpeArnonaracMon
ctpyktypsl PHK. JlanHas MyTanus ¢ BEICOKO BEPOATHOCTBIO IPUBOJUT K U3MEHEHHUIO BTOPUYHON
ctpyktypbl JITHK, MOCTTpaHCKPUIIIMOHHOW PETYJIAINN SKCIPECCHH I'eHa W €ro paclio3HaBaHUS
pubocomMaMu, a TaKXkKe AIbTCPHATHBHOMY TOJHAJACHWIMPOBAHHWIO. Y PAacTeHHUH JPYTHX
WCCIICTOBAHHBIX BU/IOB 3HAUMMBIX MyTaruii B rene MYBL2 o0HapykeHO HE OBLIO.

Hccnemoanrie BEIMOTHEHO 3a cueT rpaHTa Poccuiickoro Hayarnoro goumga Ne20-74-10053.
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ANTHOCYANIN PIGMENTATION IN PURPLE CABBAGE IS ASSOCIATED
WITH A MUTATION IN A MYBL2 GENE
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Anthocyanins biosynthesis is a well studied process. However, for most plant species,
individual genes that determine purple pigmentation have not yet been identified.

The dihydroflavonol reductase gene DFR plays key role in the anthocyanin biosynthesis
pathway, since the ratio of the expression level of this gene and the flavonol synthase gene FLS
determines whether the biosynthesis of anthocyanins or flavonols will occur. There is evidence that
the expression level of the DFR gene is regulated by more than 15 different transcription factors.
Negative regulators of anthocyanin biosynthesis belonging to the MYB family — MYBL2 and
MYBG60 — appear to be the most noteworthy.

The aim of the study was to determine whether there are mutations in these genes that can
affect anthocyanin accumulation in plants.

The study was focused on 7 varieties of headed cabbage (5 purple), 5 varieties of Brussels
sprouts (2 purple), 6 varieties of cauliflower (2 purple), 6 varieties of kohlrabi (3 purple), 7 varieties
of Brassica juncea mustard (5 purple), 5 varieties of rutabaga Brassica napus (2 accumulated
anthocyanins in roots), and 6 varieties of Japanese cabbage Brassica rapa ssp. Nipposinica, of which
3 were purple. DNA was isolated from cotyledon leaves, sequences of the MYBL2 and MYB60 genes
were amplified, and analyzed using Applied biosystems 3500 instrument.

While the MYBL2 gene in various species of the Brassicaceae family, the MYB60 gene
contained a large number of mutations in both introns and exons, none of which could be associated
with anthocyanin pigmentation. In all purple B. oleracea without exception, the same mutation was
observed at the beginning of the DNA-binding domain of the MYBL2 gene, which led to the
replacement of two amino acids, the appearance of a single nucleotide repeat (A)s, and a significant
change in the predicted RNA structure. This mutation with a high probability leads to a change in the
secondary structure of DNA, post-transcriptional regulation of gene expression and its recognition by
ribosomes, as well as alternative polyadenylation. No significant mutations in the MYBL2 gene were
found in other studied species.

The reported study was funded by Russian Science Foundation according to the research
project Ne20-74-10053.
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