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Genome-wide association analysis of anthocyanin content in rice seed pericarp
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(1. College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2. Key Laboratory of
Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences,
Changsha, Hunan 410125, China )

Abstract : Anthocyanins in plants play an important role in modulating human health. The cultivation of rice varieties
rich in anthocyanins is inevitable to fulfil the demand for developing green and healthy agricultural practices in the
future. However, the current genetic resources related to anthocyanin content in rice pericarp are still limited. This is not
conducive to germplasm innovation and genetic improvement of colored rice varieties. To comprehensively explore the
genetic resources regulating anthocyanin content in rice pericarp, noninvasive detection of anthocyanin was combined
with genome-wide association analysis. Using this approach, 13 QTLs associated with anthocyanin content in the
pericarp were detected in 533 rice germplasms. These QTLs included 17 candidate genes in addition to Re, Rd, Rb,
and OsMYB3. Through the analysis of homology and expression patterns of these candidate genes, eight MYB and one
bHLH gene were preliminarily identified as novel candidate genes associated with anthocyanin content in rice pericarp.
This study comprehensively analyzed the genetic basis of anthocyanins in rice pericarp for the first time, providing a
theoretical basis and identifying novel genetic resources for the breeding of healthy functional rice varieties.

Key words : rice; seed pericarp; anthocyanins; genome-wide association analysis; master-effect QTL
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Fig. 3 GWAS for rice pericarp traits was showed in

quantile—quantile (QQ) plots (#=533)
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Fig. 4 GWAS for rice brown rice pericarp traits was showed in Manhattan (»=533).
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Table 1 13 loci significantly associated with anthocyanins

BEEXEELS  BEX R

QTL SNP Chr fiE (bp) (Mb) (Mb) S Py [WASIE 85|
SANI.1  S1 23421339 1 23421339 22.42 2542 A G 1.26E-10 Rb/Rd
SANI.2  S1 29033017 1 29033017 28.03 29.23 G A 6.55E-25 OSMYB4
SAN1.3  S1 38163320 1 38163320 37.93 38.45 C 1.30E-12 OsMYB22
SAN2.1  S2 29252640 2 29252640 28.35 33.40 G T 5.25E-11 OsRL3/OsMYB36b
SAN3.1  S3 7012549 3 7012549 6.99 8.99 A G 1.80E-11
SAN3.2  S3 18939584 3 18939584 16.83 18.94 T C 5.06E-12 OsMYB3
SAN4.1  S4 11210552 4 11210552 11.11 12.21 A T 3.18E-17 OsSRTI
SAN5.1 S5 13149358 5 13149358 13.14 13.14 G A 2.34E-13
SAN5.2 S5 21569614 5 21569614 21.06 21.56 T C 1.03E-12 OSMYBI
SAN53 S5 24345817 5 24345817 2434 27.60 C T 1.40E-11 OsMYBS55
SAN7.1  S7 6066926 7 6066926 5.91 6.68 T C 2.17E-38 RC
SANS.1 S8 18285285 8 18285285 18.27 21.09 C T 3.33E-13
SAN9.1  S9 1357492 9 1357492 132 1.82 A G 2.39E-11 OsMADS78
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Fig. 5 Phylogenetic tree of MYB (A) and bHLH (B) family members in anthocyanin candidate genes
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