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Abstract

The purity test of rice variety by using molecular marker or DNA fingerprinting is the most accurate
method. Molecular marker technology could detect polymorphism between rice varieties. After milling ‘e
DNA extraction from rice leaves is not possible because milled rice seeds are not able to germinatz dye to
loss of the embryo during milling process. Therefore, the varietal purity test requires extraction of L\NA. directly
from a single milled rice seed. This method is difficult because the major composition of miiiedrice seeds is
starch with low DNA content. In this study, we developed a very simple, rapid, conveériernt and economic
feasible DNA extraction method from a single milled rice seed, which includes ProteinZse K in SAD extraction
buffer and 2x CTAB. Yield and quality of DNA extracted from a single milled %ice sed was not different from
those of leaf samples and also sufficient for DNA fingerprinting. In additicis, we had surveyed and analyzed
some SSRs markers for rice varietal purity test. Three SSRs markers fg'r varietal purity test are 1) BO3, which
completely co-segregate with the rice grain aroma QTL, 2) RM190} virich is closely linked to waxy gene and
3) Glu23, which is Wx allele-specific marker.

Keywords: rice, varietal purity test, DNA fingerprinting, mc'ecular marker, milled rice
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Table 1 Sequences of SSR markers used for purity testing of rice

Markar ({esignation Primer sequence 5-3’

Fragment size (bps) Linked gene

BU3-8F CGT GGC TCG ACC TTT TTA AT 140 (aromatic) Grain aroma
BO3-8R TCA AAC CCT GGT TAC AGC AA 130 (non-aromatic) QLT
RM190-6F CTT TGT CTA TCT CAA GAC AC 125 (low amylose content) Waxy gene
RM190-6R TTG CAG ATG TTC TTC CTG ATG 110 (high amylase content)

Glu-23-6F TGC AGA GAT CTT CCA CAG CA 225 (glutinous) Waxy gene
Glu-23-6R GCT GGT CGT CAC GCT GAG 196 (non-glutinous) (Wx)

bps = base pairs (kb = kilo base pairs, 1 kb = 1,000 bps)
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(c)

Agarose gel electrophoresis of DNA from brown rice, heavy-polished grain and lightly-

polished grain (a) DNA from a single seed extracted by a proteinase K + extraction buffer in
SDS with different incubation time (1 h, 3 h and overnight) (modified from Kang et al., 1998)
(b) DNA from rice leaf tissue extracted by using 1XCTAB method (modified from Chen and
Ronald, 1999). The high DNA products obtained from overnight incubation at 37 °C (c)
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Fig. 2 DNA amplifying with BO3-8F /R primers (Waiicharia et al., 2005), completely co-segregates
the rice grain aroma QTL locating a 4.5.cNiregion of the chromosome 8. This primer pair
amplifying a 140 bp fragment for an aranaic variety, KDML105 and a 130 bp fragment for
a non-aromatic variety, CNT1. A 490 %g DNA ladder (Biolabs) was used as a size standard
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Fig. 3 DNA amplifying with RM190-6F /R primers (McCouch et al., 2002 ), closely-linked to a waxy gene on

chromosome 6, distance 8.2 cM. This primer pair amplifying a 125 bp fragment for a low amylose
variety, KDML105 and a 110 bp fragments for high amylose varieties, PSL2, CNT1. A 100 bp DNA

ladder (Biolabs) was used as a size standard
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Chromosome 6: Giu-23 (Wx gene)

196 bp = non-glutinous
225 bp = glutinous
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Fig. 4 DNA amplifying Wx allele-specific primers Glu23-6F /R (Wanchana et al., 2293),

flanking 23 bp on chromosome 6. This primer pair amplifying a 196 bp fragnyaritfor

a non-glutinous variety, KDML105 and a 225 bp fragments for glutinous*warieties,
RD6, UBN2. A 100 bp DNA ladder (Biolabs) was used as a size (standard
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