
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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Ⅴ．摘　要

いもち病真性抵抗性遺伝子のマルチライン品種
「コシヒカリ新潟BL1，2，3，4，10，11号」を含
む新潟県の主要 16品種について，マルチプレック
スPCR用ネガマーカーセットを開発した．ネガマー
カーセットを用いると，検定対象となる 1品種の
DNAのみを鋳型としてPCRを行った場合には増幅
断片は検出されないが，その他の品種のDNAでは
いずれかのDNAマーカーの増幅断片が検出される．
各品種用ネガマーカーセットは 1～4マーカーを含

んでおり，全体では延べ数でSNP型 30マーカーお
よびSTS型 3マーカーから構成されている．そのう
ち 9品種用のネガマーカーセットは交雑種子を検出
できることを確認した．また，玄米や米粉を用いた
DNAバルク調製法による検出可能な異品種混入率
の検証を行ったところ，16品種用のネガマーカー
セットの検出限度は 20％～0.4％であった．本ネガ
マーカーセットを利用することで，品種間の簡易・
迅速な異品種混入・交雑株の検定が可能である．

謝　辞

農研機構中央農業総合研究センターの以下の諸氏 に多大なるご支援・ご助力を頂いた．大森伸之介氏

ネガマーカー䝉䝑䝖䜢⏝いたΰධ␗ရ種䞉஺㞧ಶయ᳨ᐃ᪉ἲ

䐟⋞⡿また䛿ⴥ㌟のサ䞁䝥リ䞁䜾䠊

඲ಶయの᳨ᐃ䜢⾜わ䛺いሙ合䠈᳨ᐃಶయ数䛿⾲ 1䜢ཧ⪃䛻Ỵᐃ䛩䜛䠊

*᳨ᐃಶయ数がቑຍ䛩れ䜀᳨ฟ精ᗘもୖ᪼䛩䜛䠊䛺䛚ⴥ㌟䛷の䝞䝹䜽᳨ᐃἲ䛿ᮏ◊

✲䛷䛿ᮍ☜ㄆ䛷あ䜛䠊

䐠㻰NAの䝞䝹䜽ㄪ〇䠊

ྠ᫬䛻 㻰NA䜢䝞䝹䜽ㄪ〇䛩䜛 1サ䞁䝥䝹あた䜚のಶయ数䛿䠈ᑐ㇟ရ種⏝のネガマ

ーカー䝉䝑䝖の᳨ฟ㝈⏺䜢♧した⾲ 3䜢ཧ⪃䛻Ỵᐃ䛩䜛䠊

䠆஺㞧ಶయのΰධ 㻰NA๭合䛿䠈⋞⡿が 1/3䠈ⴥ㌟が 1/2 と␗䛺䜛こと䛛䜙䠈1サ䞁

䝥䝹あた䜚のಶయ数も䛭れ䛮れ 1/3䠈1/2 と䛺䜛Ⅼ䛻ὀព䛩䜛䠊⋞⡿䛛䜙の㻰NA䝞

䝹䜽ㄪ〇ἲ䛿⾲ 2䜢ཧ↷䛩䜛䠊

䐡ネガマーカー䝉䝑䝖䛻䜘䜛 PCR䠊

⾲ 3のᑐ㇟ရ種⏝のネガマーカー䝉䝑䝖䛷 PCR䜢⾜い䠈䝭䝙䝀䝹㟁ẼὋື⿦⨨➼䛷

㻰NAቑᖜ᩿∦の᭷↓䜢᳨ฟ䛩䜛䠊

䠆ᮏネガマーカー䝉䝑䝖䛿␗ရ種のΰධが䛺䛡れ䜀ቑᖜ᩿∦䛿᳨ฟ䛥れ䛺い䠊ᚑ䛳

䛶䠈 ඲䛶のရ種䛷 PCRቑᖜが㉳き䜛マーカー䜢⏝いたᑐ↷ᐇ㦂䜢⾜うことがᮃまし

い䠊

䐢ุᐃ䠊

ᚓ䜙れた⤖ᯝ䛛䜙⾲ 1䛺䛹ే⏝し䛶ΰධ⋡䜢⟬ฟ䛩䜛䠊

䠆඲ಶయ᳨ᐃのሙ合䛻䛿䠈␗ရ種ΰධ䜔஺㞧が☜ㄆ䛥れた䝞䝹䜽サ䞁䝥䝹䛻䛴い

䛶ಶయẖ䛻㻰NAの෌ㄪ〇䜢⾜い䠈ᅗ 3a のマーカー⩌䠄3,4,25䠅䜢⏝い䛶᳨ᐃ䜢⾜䛘䜀䠈

ΰධ䞉஺㞧ಶయの≉ᐃとရ種のุูがྍ⬟䛷あ䜛䠊

䠆サ䞁䝥䝹数䛻も౫Ꮡ䛩䜛が䠈⡿の⢊○䛛䜙⤖ᯝ䜢ᚓ䜛ま䛷䛻 5䡚8 ᫬㛫௨ୖᚲせ

䛷あ䜛䠊

図 6　ネガマーカーセットを用いた混入異品種・交雑個体検定方法．
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