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ABSTRACT

In order to maintain genetic purity of rice seeds, detect and trace admixture rice
that sold in market, and increase the competitiveness and marketing segment of
Taiwan’s domestic rice, the DNA fingerprinting technique based on DNA molecular
markers for rice varieties identification has become a commonly used platform. In this
study, we took advantage of SSRs and a core SNP marker set from previously
established rice SNP database to develop different genotyping analysis platforms for
domestic and foreign rice varieties characterization. First, a panel of 32 SSR DNA
markers and 36 rice varieties from different countries were used for comparative
polymorphism analysis. A total of 306 alleles were observed in 32 loci. The number of
alleles per locus ranged from 3 to 21, with an average of 9.6. Polymorphic information
content (PIC) values varied from 0.205 (RM7023) to 0.926 (RM333), with an average
of 0.75. Principle component analysis (PCA) score plot and clustering analysis were
sufficient to discriminate between two different groups of rice varieties based on
geographic origins. In addition, using 12 sets of allelic-specific SNP primer pairs in the
same PCR reaction and analysis PCR amplicons by capillary or regular gel
electrophoresis, we were able to distinguish specific SNP loci among various rice
cultivars. The DNA fingerprinting generated by multiplex-SNP genotyping analysis
from rice grain sample can be further compared with available database to confirm
specific rice identity. The multiplex SNP genotyping technique can further increase the
sensitivity and accuracy of rice varieties identification. This genotyping platform has
also been applied to establish an up-dated DNA fingerprinting database of domestic and
foreign rice, to access the admixture ratio along production processes and set up a
standard for tolerance of mixed-rice ratio in rice market. Finally, a mass array-based

rice cultivars identification platform was also built up. With 20-plex suitable
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combination of primer designs, totally 71 domestic Taiwan and 33 foreign rice samples
can be effectively separated. These techniques can be practically and routinely used in
identification of rice authenticity and benefit the development of progress of rice

industry.

Keywords: Simple sequence repeat (SSR), multiplex single nucleotide polymorphism

(SNP) PCR, rice varieties identification.
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