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Mapping of Small and Round Seed 2 (SRS2) gene in rice
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To understand the mechanisms regulating seed size in rice, we have embarked on the identification of the
causal genes for small and round seed mutants. Previously, five genes regulating seed size were reported,
namely the D/ gene (also named RGA) encoding the heterotrimeric G protein a subunit (Ashikari et al., 1999
Fujisawa et al., 1999), D11 gene encoding a cytochrome P450 involved in brassinosteroid (BR) biosynthesis
(Tanabe et al., 2005), D2 gene encoding an another type of cytochrome P450 involved in BR biosynthesis
(Hong et al., 2003) , SRSI gene located on chromosome 5 (Tanabe et al., 2007a), whose function is unknown
(Abe, unpublished data) and SRS3 gene located on chromosome 7 (Tanabe et al., 2007b), which encoded a
kinesin-like protein (Kitagawa, unpublished data). Here, we report the mapping of the causal gene of a new
small and round seed mutant of rice, srs2.

A small and round seed mutant, TCM192 was obtained from Taichung 65 (T65) mutagenized by vy ray
irradiation and renamed small and round seed 2 mutant, s»s2. The seed of srs2 was compared with those of
srsl, srs3,dl, d2,dl1 and T65 as the recurrent parent (Fig. 1). To identify the causal gene in srs2, we used F,
plants that were obtained from a cross between srs2 (japonica) and Kasalath (indica). We first screened 42 F,
plants that bore small and round seeds in 2007. Genomic DNA was extracted from fresh leaves of F, plants
using the CTAB method. The genetic linkage between the srs2 locus and molecular markers was determined
by PCR with the sequence tagged site (STS) markers reported by the Rice Genome Program and the
microsatellite markers (McCouch et al., 2002). We then screened 612 F; plants for further mapping of the
SRS2 locus. The candidate region in srs2 was defined by the two markers, 10-21600 (SNPs) and 10-22067
(STS) on chromosome 10 (Fig. 2 A). Chromosomal locations of SRS1, SRS2, SRS3, D1, D2, and D11 genes
are summarized in Fig. 2 B. We are constructing a more precise linkage map of SRS2 locus between 10-21600
and 10-22067.

Tablel Primer sequences for mapping of the SRS2 gene

Maker name Sequence (5°—3")

10-212 Fw: AGCTACCTAAAAGTACAGGCTG Rv: TACTCATCATCATCCTCTCG
10-21600 Fw: GGGTGATCAATGATTGAAGGG Rv: AAGCTTCAGCCATCGACCAA
10-22067 Fw: GAAGCAACAAACCCAGGAGG Rv: GCACCACCAAAACTGGAGCT
10-22360 Fw: AACGTTGCTCGCCGTAGCTG Rv: GTGGGTGATGTAGACCGATG
10-end Fw: TTTTTGCGCCATCGGGCTTG Rv: GGGCGCAGGAAATAGCTCAG

10-212, 10-22067, 10-22360 and 10-end are the sequence tagged site (STS) makers. 10-21600 is the
single nucleotide polymorphisms (SNPs) maker.

T65 dl dll d2 srsl srs2 srs3

Fig. 1 Grain morphology of small-round mutants. T65 is the original variety of the small-round seed mutants,
dl,d2,dl1,srsl,srs2 and srs3. Bar=0.5 cm.
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Fig. 2 Linkage map and chromosomal location of SRS2 gene. (A) Linkage map showing the
location of SRS2 on rice chromosome 10. Vertical lines represent the positions of markers
and the numbers of recombinants are indicated below the markers. (B) Chromosomal
locations of the causal genes of small-round seed mutants, s»s/, srs2, srs3,d1,d2 and di1.
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