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Development of Negative Marker Sets to Detect
Contamination among 16 Rice Cultivars in Niigata Prefecture
and Its Application with Bulk DNA Preparation Method.
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Summary

In Niigata Prefecture, almost all of the rice cultivar
‘Koshihikari', a good eating-quality cultivar, was
replaced in 2005 by the cultivars ‘Koshihikari Niigata
BL No.1', ‘Koshihikari Niigata BL No.2", ‘Koshihikari
Niigata BL No.3", ‘Koshihikari Niigata BL No.4",
‘Koshihikari Niigata BL No.10' (after 2008) and
‘Koshihikari Niigata BL No.11' (after 2011) , which
are multiline cultivars composed of blast-resistant
isogenic lines, so that farmers could decrease using
agricultural chemicals needed to control rice blast.
Because unexpected contamination from other
cultivars and outcrosses out of a certain cultivar
may counteract the desired reduction of agricultural
chemical use, it is necessary to maintain ‘pure’ seed
strains (uncontaminated) of ‘Koshihikari BLs' .

To detect such contaminations, a ‘negative’ DNA
marker set composed of single or multiple DNA
markers is very useful. We observed that with this
negative marker set, no DNA fragments were amplified
by PCR when template DNA from a certain target
cultivar was used, but one or more DNA fragments
were detected when DNA from any other contaminant
cultivar was used. To develop markers for a negative
marker set from STS markers, many markers must
be assessed so that proper markers can be found. In

contrast, developing negative sets from SNP markers

is easier because by changing the 3 -end of a primer, it
is possible to select the specific genotype for which the
DNA fragment will be amplified.

In this study, we developed negative marker sets
for multiplex PCR for 16 major Niigata rice cultivars
including ‘Koshihikari BLs' using 14 SNP markers
and two STS markers. Of these 14 SNP markers, 10
markers of which the 3’ - end of primers were changed
properly were used for one or more of negative
marker sets, resulting in the effective construction
of these marker sets. Each negative marker set
was composed of one to four markers, and the 16
negative marker sets were composed of a total of 33
SNP markers and three STS markers. By using nine
negative marker sets to discriminate hybrid seeds
crossing between a target and contaminant cultivars,
we found that these nine negative marker sets could
detect outcrosses. Using a bulk DNA preparation
method for seeds or rice powder including target
and contaminant cultivars, these 16 negative marker
sets could discriminate contaminated samples of
which the contaminant cultivars were included in at
the rate of 0.4 % — 20 %. These results confirmed
that these negative marker sets will be a useful tool
to certify ‘pure’ seed strains by effectively detecting

unexpected contamination and outcrosses.
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