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Table 1. The primer sequences used to amplified SSR, SNP and STS markers in grain quality genes

Marker Primer (5> — 3°) Allele Ch Reference
Starch synthesis
Wx(SSR) F CTTTGTCTATCTCAAGACAC 106214 bp * 6 Ayres et al. 1997
TTGCAGATGTTCTTCCTGATG
Wx(SNP)BstZ171 F CTTTGTCTATCTCAAGACAC G/T?
W2R  TTTCCAGCCCAACACCTTAC
SSI F GATCCGTTTTTGCTGTGCCC 195, 199, 202, 218 6 Bao et al. 2002
R CCTCCTCTCCGCCGATCCTG bp *
SSlla F7 CTGGATCACTTCAAGCTGTACGAC GC/TT* 6 Bao et al. 2006a
F22 CAAGGAGAGCTGGAGGGGGC
R1 GCCGGCCGTGCAGATCTTAAC
R21 ACATGCCGCGCACCTGGAAA
SBEI(STS) F GAGTTGAGTTGCGTCAGATC v 6 Han et. al. 2004
R AATGAGGTTGCTTGCTGCTG
SBE3(SNP)Spel F GTCTTGGACTCAGATGCTGGACTC G/C" 2 Han et. al. 2004
R ATGTATAACTGGCAGTTCGAACGG
Appearance
GS3(SNP)Pst1 F500 TCCGTTTTAATTAGCACCAT A/B/C*" 3 Fan et al. 2006
R500 TACTTTCATTTGCCAAGGTT
Fragrance
BADH?2 ESP TTGTTTGGAGCTTGCTGATG F/NF ! 8  Bradbury et al. 2005

IFAP  CATAGGAGCAGCTGAAATATATACC
INSP  CTGGTAAAAAGATTATGGCTTCA
EAP AGTGCTTTACAAAGTCCCGC

* Amplified fragments estimated by eGene capillary electrophoresis system model HDA-GT12™.,
Y G: AGGTATAC; T: AGTTATAC.

*GC: GGGCTC; TT: GGTTTC.

Y J: japonica, 882 bp; 1: indica, 548 bp.

V' G: ACTAGT; C: ACTACT.

" A: CTGCAG; B: CTGAAG; C: CTGCAG, containing 50-bp insertion.

‘F: 257 bp; NF: 355 bp.
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$ 2. ISHAEHL AT W~ SSI - SSHa ~ SBEI ~ SBE3 ~ BADH2 I'| W GS3 $LPE| 5347
Table 2. Genotyping of Wx, SSI, SSIla, SBE1, SBE3, BADH?2 and GS3 genes in rice cultivars

Starch synthesis Fragrance Grain length
Cultivar Wx(SSR) Wx(SNP)-BstZ171  SSI SSIla  SBEI(STS) SBE3(SNP)-Spel BADH2 GS3
TK1 118 bp T 199 bp GC* I G* NF * A*
TK2 118 bp T 199 bp TT J G NF A
TK3 120 bp T 199 bp TT J G NF A
TK4 120 bp T 199 bp TT ] G NF A
TKS5 118 bp T 199 bp TT J G NF A
TK6 120 bp T 199 bp TT J G NF A
TK7 120 bp T 199 bp TT J G NF A
TKS8 118 bp T 199 bp TT J G NF A
TK9 120 bp T 199 bp TT J G NF A
TK10 120 bp T 199 bp TT ] G NF A
TK11 118 bp T 199 bp GC ] G NF A
TK12 118 bp T 199 bp TT J G NF A
TK13 118 bp T 199 bp TT J G NF A
TK14 118 bp T 199 bp TT J G NF A
TK15 118 bp T 199 bp GC J G NF A
TK16 118 bp T 199 bp TT J G NF A
TK17 118 bp T 199 bp TT J G NF A
TNG67 120 bp T 199 bp TT J G NF A
TNG68 118 bp T 199 bp TT J G NF A
TNG69 120 bp T 199 bp TT J G NF A
TNG70 118 bp T 199 bp TT J G NF A
TNG71 120 bp T 199 bp TT ] ¢} NF A
TNG72 120 bp T 199 bp TT ] G NF A
TNGW73 118 bp T 199 bp TT J G NF A
TCS10 120 bp T 199 bp TT I C NF C
TY1 118 bp T 199 bp GC J G NF A
TY3 120 bp T 199 bp TT J G NF A
TT30 118 bp T 199 bp TT ] ¢} NF A
Koshihikari 118 bp T 199 bp GC J G NF A
Nipponbare 118 bp T 199 bp TT J G NF A
TCSW1 122 bp T 202 bp TT I G F C
TSW2 122 bp T 202 bp TT I G F C
TNGSW2 118 bp T 202 bp TT 1 C NF C
TN1 106 bp G 202 bp TT I G NF C
IR64 118 bp G 199 bp GC I C NF B
IR24 107 bp G 202 bp TT I C NF C
IR28 106 bp G 202 bp TT I C NF B
IR5105 118 bp T 213 bp TT I C F B
93-11 120 bp T 202 bp TT 1 C NF B
Jasmine 118 bp T 202 bp TT I C F B
Basmati 370 118 bp G 195 bp GC I G F B
Milfor 124 bp G 199 bp GC I G F B
KDML105 118 bp T 218 bp TT I C F B
Mudgo 104 bp G 218 bp GC I G NF C

* Allele characteristics as listed in Table 1.
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Table 3. Mean value of amylose content and grain length of different genotypes at Wx and GS3 loci in rice F,
progeny derived from IR64 x TNG67

Homozygous for Homozygous for TNG67 / IR64
Parent (mean + SD) TNG67 allele IR64 allele Heterozygous
Trait TNG67 1R64 Mean + SD Range Mean + SD Range Mean = SD Range

Amylose content (%) 19.20+0.82 23.10+0.72 1537+2.2 12.00-17.8 22.34+23 19.80-243 22.18+1.9 15.60-24.8
Grain length (mm) 722+0.13 9.67+0.63 838+0.52 7.34-8.93 8.89+0.49 7.68-10.21 8.23+0.69 6.63-9.87
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Genetic Analysis of Rice Grain Quality Traits Using

Functional Markers'

Jen-Ren Chen?, Charng-Pei Li*, Tung-Hai Tseng®, and Min-Tze Wu*’

Abstract

Chen, J. R., C. P. Li, T. H. Tseng, and M. T. Wu. 2008. Genetic analysis of rice grain quality traits using functional markers.
J. Taiwan Agric. Res. 57:317-322.

Rice (Oryza sativa) is one of the most important crops in Taiwan and quality rice varieties are preferable by
producers and consumers. Hence, improvement of rice quality is a major objective in current breeding program,
especially in appearance, cooking and eating quality. In this study, seven functional markers related to loci of starch
synthesis, fragrance and grain length were surveyed to reveal the genetic basis of grain quality traits in rice cultivars
grown in Taiwan. Results showed diversities of starch synthesis gene between japonica and indica subspecies of
rice. Moreover, a new allele at GS3 locus was found. These findings are useful in rice breeding for quality

improvement via marker-assisted selection.

Key words: Rice, Oryza sativa, Grain quality, Functional markers.
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