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Expression of Anthocyanin and Resveratrol Biosynthesis

Related Genes in Grapevine Ripening Stage
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try of Education, Ningxia University, Yinchuan 750021, China)

Abstract: In this study, we used Vitis vini fera L. cv. Cabernet Sauvignon to study anthocyanins and res-
veratrol accumulation at maturity stage, expression of anthocyanins and resveratrol biosynthesis genes by
using HPLC technology. pH differential method and real-time quantitative PCR. The study aims to reveal
the regulatory mechanism of structural genes and to provide theoretical basis for screening grape wine rich
in anthocyanins and resveratrol. The research findings suggested that: (1) the anthocyanins contents at
112 days after anthesis reached the maximum of 0. 77 mg/g, the contents of trans-resveratrol at 126 days
after anthesis reached the maximum of 30. 87 ug/g. (2) The expression of CHSs, CHI, STS, UFGT,
MybA1 and MybA2 genes in the pathway of anthocyanin and resveratrol synthesis were up-regulated, but

they were down-regulated on 98 days after anthesis. (3) The correlation analysis showed that the expres-
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sion of STS gene was the most significantly and significantly positively correlated with the expression of

CHSI1 and CHS2 genes. The expression of MybA1 and MybA2 genes was the most significantly positively
correlated with the expression of CHSs, CHI, STS and UFGT genes, and the expression of Myb5a gene

was significantly positively correlated with the expression of CHS3 gene. The research showed that the ex-

pression of some structural genes was not synchronized with the accumulation of anthocyanins and resvera-

trol. MybAl and MybA2 may express multiple structural gene regulation of anthocyanins synthesis path-

way. The relationship between anthocyanins and resveratrol was not fixed, but in a dynamic change.
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Fig.1 Biosynthesis pathway of anthocyanin''®
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Table 1

Primer sequences of real-time fluorescence quantitative PCR
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Primer sequence(5 —>3")

GenBank % % 5
Accession GenBank

Gene name

1F [1] Forward

2 [] Reverse

BActin TCCTGTGGACAATGGATGGA CTTGCATCCCTCAGCACCTT AF369524. 1
PAL CTGCGAGAAGGACTTGCTAAA TTCCACCAGAACTTGCCTTAC EF192469
CHS1 CGTTTGTGATAAACTATGTGCTACAG  AATCATCTCCATGGAACGTAGAC AB015872
CHS2 AGAAAGTCCCAAAGAGCTGAG TGGTGATGCGGAAGTAGTAATC AB066275
CHS3 TAATGCTTCTGACTGGTTGGTG GGCCTTCACAAGTGACGAAT AB066274
STS CCGAAGATGCTTTGGACT TGTTTGGGCTGCTGAGAC AF128861

CHI GAGTTTGGCAGCAAGATTATCG CTCTCCTTCAACCACCTTAACA X75963

UFGT CTGGTAGCTGACGCATTCAT GTAAACATGGGTGGAGAGTGAG DQ786631
MYBA1 AAGGGATCAGTATTTATTTGTG CTCCTTTTTGAAGTGGTGACTA DQ886417
MYBA?2 GAAAAAAACCCCAAACACATT GAATGTGTTCCCTTTTTCTGT DQ886419
MYB5a GGTAACAGGTGGTCTCTGATTG GGGATCTATTCCTTGGCTGATG AY555190
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Fig. 2 The chromatogram of trans-resveratrol standard sample and the standard curve
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Fig. 4 Relative expression of anthocyanin and resveratrol

biosynthesis related genes in mature grape
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Table 2 Correlation analysis of related gene expression of anthocyanins and resveratrol synthesis during grape ripening period

CHS1 CHS2 CHS3 CHI STS UFGT MYBA1 MYBA2 MYB5a

CHS1 1 - - - 0.99** - 0.98** 0.93"* 0. 49
CHS2 1 - - 0.95* - 0.98** 0.97** 0.69
CHS3 1 - 0.75 — 0.94*~ 0.87" 0.95**

CHI 1 - - 0.92** 0.86" 0.62

STS 1 - 0.91* 0.97** 0.56
UFGT 1 0.99** 0.99"* 0.79
MYBA1 1 - -
MYBA2 1 -
MYB5a 1

TE: * KR WE(P<O0.05),  * FIRMEE(P<0. 0D, — KRR 3BT

Note: * indicates significant correlation (P<20.05), * x indicates the most significant correlation (P<C0.01), — means no analysis
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