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Molecular marker-assisted selection of domestication genes
for pericarp color in Chaling wild rice

HUANG Xilai?, YAO Wei!, LIN Jinjun!, CHEN Qianru?, HE Bei', YUAN Xiao?,
XU Chengyang?, LIU Xionglun234, LIU Jinlingh234*

(1. College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2. Southern Regional Collaborative
Innovation Center for Grain and Oil Crops in China, Changsha, Hunan 410128, China; 3. Hunan Provincial Key Laboratory of
Crop Gene Engineering, Changsha, Hunan 410128, China; 4. Yuelushan Laboratory, Changsha, Hunan 410128, China)

Abstract: The Chaling wild rice(CL), four cultivated rice accessions, and a segregating F2 population derived from CL
and a three-way cross of CL/Lun5S//R996 were used to select against the domestication genes Rc and Rd for pericarp
color using marker-assisted selection(MAS). Significant sequence divergence was identified between the CL Rc allele
and those of cultivated cultivars. Notably, a 14-bp InDel insertion in exon 6 of the CL Rc gene introduced an additional
exon, thereby extending the coding sequence, whereas this insertion is absent in cultivated cultivars, leading to premature
termination of translation. In contrast, the Rd alleles showed no functional variation between CL and cultivated rice,
suggesting that Rc is the critical gene responsible for the brown-red pericarp of CL. Four functional markers(Rc-1, Rc-2,
Rc-3 and Rc-4) were developed, of which Rc-2, Re-3, and Rc-4 showed polymorphism between CL and cultivated rice
and were effective for MAS. These markers were further converted into high-resolution melting(HRM) markers, enabling
high-throughput genotyping without electrophoresis.
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Fig.1 Phenotype of pericarp and endosperm color in Chaling wild rice and 4 cultivars
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Fig. 2 Gene-encoding structure and amino acid sequence alignment for Rd alleles in Chaling wild rice and 4 cultivars
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Table1 DNA sequence variation of the Rc alleles in the Chaling wild rice and 4 cultivars

Rea i B AR R FiEge itk SRCC-DNAT SR % SNPAZ 5744 InDelZZ 574
RchFe NPB 7 99.43 13 7
Rt 9311 7 96.98 22 11
RcRese R996 7 96.90 21 10
Rc#2 4628 7 96.90 22 10
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Fig. 3 The DNA sequence variation and haplotype analysis for Rc alleles in Chaling wild rice and 4 cultivars
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Fig. 4 Gene-encoding structure and amino acid sequence alignment for Rc alleles in Chaling wild rice and 4 cultivars
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Fig. 5 Design of molecular markers for Rc alleles in Chaling wild rice and 4 cultivars
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Fig. 6 Validation of polymorphism of Rc molecular markers in Chaling wild rice and 4 cultivars
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Fig. 7 MAS application of Rc molecular markers in the F2 segregating population from the cross of Chaling wild rice/Lun5S//R996
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Fig. 9 Validation and application of the HRM for the Rc marker in the F2 segregating population from the cross of Chaling wild rice/Lun5S//R996
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