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Japanese official  methods for detecting unauthorized GMO 

試験法 Crop plant method gene discription inserted gene detection of Forward primer Reverse primer Probe
Amplicon

 (bp)
Reference

コメ Rice* qualitative Real-time PCR endogenous gene* (phospholipase D) PLD 5’-GCTTAGGGAACAGGGAAGTAAAGTT-3’ 5’-CTTAGCATAGTCTGTGCCATCCA-3’ 5’-FAM-TGAGTATGAACCTGCAGGTCGC-TAMRA-3’ 80

qualitative Real-time PCR insect-resistant cry1Ac Bt63 5’-GCAGGAGTGATTATCGACAGATTC-3’ 5’-AAGACCGGCAACAGGATTCA-3’ 5’-FAM-AATAAGTCGAGGTACCGAGCTCGAATTTCCC-TAMRA-3’ 147

qualitative Real-time PCR insect-resistant cry1Ab/Ac NNBt 5’-GCAGGAGTGATTATCGACAGATTC-3’ 5’-AAGACCGGCAACAGGATTCA-3’ 5’-FAM-AATGAGAATTCGGTACCCCGACCTGCA-TAMRA-3’ 147

qualitative Real-time PCR insect-resistant cowpea trypsin inhibitor CpTI2 5’- TGCAAGTCCAGGGATGAAGAT-3’ 5’-ACCGGCAACAGGATTCAATC-3’ 5’-FAM-ATGAGAAAGATGAACTCTAG-MGB-3’ 121

Rice*(LL601) qualitative Real-time PCR endogenous gene* (phospholipase D) PLD 5’-TGGTGAGCGTTTTGCAGTCT-3’ 5’-CTGATCCACTAGCAGGAGGTCC-3’ 5’-VIC-TGTTGTGCTGCCAATGTGGCCTG-TAMRA-3’ 68

qualitative Real-time PCR herbicide-tolerant phosphinothricin N-acetyltransferase  (S. hygroscopicus) LL601 5’-TATCCTTCGCAAGACCCTTCC-3’ 5’-ATGTCGGCCGGGCGTCGTTCTG-3’ 5’-FAM-TCTATATAAGGAAGTTCATTTCATT-MGB-3’ 136

小麦 Wheat* qualitative Real-time PCR endogenous gene* (proline-rich protein) PRP 5’-GCACCCATGATGAGTACTACTATTCTGTA-3’ 5’-TGCAAACGAATAAAAGCATGTG-3’ 5’-FAM-CTGTGCACATGACTCAGTTGTTCTTTCGTG-TAMRA-3’ 117

qualitative Real-time PCR endogenous gene (acetyl-CoA carboxylase 1) acc1 5’-GCCTACCCCCTTCAACAAGATGA-3’ 5’-GTACGCGCTTGAACCCTTTTTTTG-3’ 5’-FAM-CCACCGACGAGTTAAAACCAAAGATACACG-TAMRA-3’ 92

qualitative Real-time PCR

(event-specific)
herbicide-tolerant cp4epsps MON71800 5’-TTCTTCTCTCTCTTTGAATCTCAATACAA-3’ 5’-CCCCCATTTGGACGTGAA-3’ 5’-FAM-TCCCCCTCTCTAATTC-MGB-3’ 95

qualitative Real-time PCR

(event-specific)
herbicide-tolerant cp4epsps MON71700 5’-CCATCATACTCATTGCTGATCCATGT-3’ 5’-CGGCATGCGCCAATCAGT-3’ 5’-FAM-TTCCCGGACAGCGGCGGCGG-TAMRA-3’ 69

qualitative Real-time PCR

(event-specific)
herbicide-tolerant cp4epsps MON71200 5’-CACGACGGTCATCGAGC-3’ 5’-CCGTTCGTCATTGACTGTT-3’ 5’-HEX-CATACGGAA/ZEN/AAGATGCTGCAGGGAATATATTGAAC-IABkFQ-3’ 139

qualitative Real-time PCR

(Construct-specific)
herbicide-tolerant cp4epsps MON71100/71300 5’-GCGCGGTGTCATCTATGTTACTAG-3’ 5’-TGACCTCGAGTAAGCTTGTTAACG-3’ 5’-FAM-ACCAAGCTTGATATCC-MGB-3’ 103

亜麻 Flax* qualitative Real-time PCR endogenous gene* (stearoyl-acyl carrier　protein desaturase 2) SAD 5’-GCTCAACCCAGTCACCACCT-3’ 5’-TGCGAGGAGATCTGGAGGAG-3’ 5’-FAM-TGTTGAGGGAGCGTGTTGAAGGGA-BHQ1-3’ 68

qualitative Real-time PCR herbicide-tolerant mutant acetolactate synthase FP967 5’-AGCGCGCAAACTAGGATAAA-3’ 5’-ACCTTCCGGCTCGATGTCTA-3’ 5’-FAM- CGCGCGCGGTGTCATCTATG-BHQ1-3’ 105

パパイヤ Papaya* qualitative Real-time PCR endogenous gene* (chymopapain) CHY 5’-CCATGCGATCCTCCCA-3’ 5’-CATCGTAGCCATTGTAACACTAGCTAA-3’ 5’-FAM-TTCCCTTCATCCATTCCCACTCTTGAGA-TAMRA-3’ 73

qualitative Real-time PCR promoter Cauliflower mosaic virus 35S promoter CaM 5’-GCCTCTGCCGACAGTGGT -3’ 5’-AAGACGTGGTTGGAACGTCTTC-3’ 5’-FAM-CAAAGATGGACCCCCACCCACG-TAMRA-3’ 82

qualitative Real-time PCR virus-resistance Papaya RingSpot Virus coat protein from Taiwan strain PRSV-YK 5’-ACACGGGGGACTCTAGAG -3’ 5’-ACCGGTATCCACAGCTTC-3’ 5’-FAM-TCCCTTCCATGGCGTC-TAMRA-3’ 76 Biol Pharm Bull. 2011;34(10):1648-51.*

qualitative Real-time PCR virus-resistance Papaya RingSpot Virus coat protein from Thailand strain PRSV-SC 5’-CATTTCATTTGGAGAGAACACG-3’ 5’-ACCAGCATCCACAGCTTC-3’ 5’-FAM-ACTCTAGAGGATCCATGTCCAA-TAMRA -3’ 70 Biol Pharm Bull. 2014;37(1):1-5.*

qualitative Real-time PCR virus-resistance Papaya RingSpot Virus coat protein from Chinese strain PRSV-HN 5’-GACGAGTACAAGGAGACGCC-3’  5’-GTTGTCACTGAAGCGGGAAG-3’ 5’-FAM-TGGCTGCTATTGGGCGAATCAACTAC-BHQ1-3’ 174

トウモロコシ Maize* conventional PCR endogenous gene* (zein) Zein 5’-CCTATAGCTTCCCTTCTTCC-3’ 5’-TGCTGTAATAGGGCTGATGA-3’ - 157

conventional PCR insect-resistant cry1Ab, cp4epsps Bt10 5’-CACACAGGAGATTATTATAGGGTTACTCA-3’ 5’-ACACGGAAATGTTGAATACTCATACTCT-3’ - 117

conventional PCR insect-resistant cry1Ab, cp4epsps (for confirmation) Bt10 5’-GCCACAACACCCTCAACCTCA-3’ 5’-GAAGTCGTTGCTCTGAAGAACAT-3’ - 151

conventional PCR insect-resistant pat, cry9c CBH351 5’-CCTTCGCAAGACCCTTCCTCTATA-3’ 5’-GTAGCTGTCGGTGTAGTCCTCGT-3’ - 170

conventional PCR insect-resistant pat, cry9c (for confirmation) CBH351 5’-TACTACATCGACCGCATCGA-3’ 5’-CCTAATTCCCTTATCTGGGA-3’ - 171

qualitative Real-time PCR endogenous gene* (starch synthase IIb) SSIIb 5’-CCAATCCTTTGACATCTGCTCC-3’ 5’-GATCAGCTTTGGGTCCGGA-3’ 5’-FAM-AGCAAAAAAAGAGCGCTGCAA-TAMRA-3’ 114

qualitative Real-time PCR

 (event-specific)
insect-resistant pat, cry34Ab1, cry35Ab1 DAS59132 5’-CCGCAATGTGTTATTAAGTTGTCTAAG-3’ 5’-GGTGAATGTCGCCGTGTGT-3’ 5’-FAM-CAATTTGTTTACACCAGAGGCCGACACG-TAMRA-3’ 79

ナタネ Rapeseed* qualitative Real-time PCR endogenous gene* (Brasica rapa acetyl CoA carboxylase) ACCg8 5’-GGTTATATACGGCTTTGTGGTTGC-3’ 5’-AACATCAGGCTGTCCAAGAAAGAT-3’ 5’-VIC-CTATGTCTGAGGAATTATAA-MGB-3’ 78

qualitative Real-time PCR endogenous gene* (Brasica napus cruciferin) BnC1 5’-GAAGCTCTCCTTCGTGGCTAAA-3’ 5’-TCACGAATTTGAATCTCGATACTCA-3’ 5’-FAM-ACGTGAATCTGATTTTGA-MGB-3’ 75

qualitative Real-time PCR endogenous gene*  (Aacyl-ACP thioesterase) FatA 5’-GGTCTCTCAGCAAGTGGGTGAT-3’ 5’-TCGTCCCGAACTTCATCTGTAA-3’ 5’-VIC-ATGAACCAAGACACAAGGCGGCTTCA-TAMRA-3’ 76

qualitative Real-time PCR herbicide-tolerant cp4epsps, gox RT73 (cp4epsps, gox) 5’-CCATATTGACCATCATACTCATTGCT-3’ 5’-GCTTATACGAAGGCAAGAAAAGGA-3’ 5’-FAM-TTCCCGGACATGAAGATCATCCTCCTT-TAMRA-3’ 108

バレイショ Potato* qualitative Real-time PCR endogenous gene (Adenine Phosphoribosyl Transferase) APRT 5’-TGAAAACGATCCCGATCG-3’ 5’-CAATCCCAGCGATACGTTC-3’ 5’-FAM-TGGCGCCTCATGATCCG-TAMRA-3’ 90

qualitative Real-time PCR F10 5’-GAAGCTATAACAATAACTGGTCC-3’ 5’-CACACACTTCGTTTACAC-3’ 5’-FAM-TATATATCCTGCTGGACCAGTTG-TAMRA-3’ 76

qualitative Real-time PCR J3 5’-ATCAAAACCGGTACTCAAATTT-3’ 5’-GAGTTGTCAAATGTGAATTTATTTC-3’ 5’-FAM-CAACAGGACAACCACAAGCTAGGAAACTCAC-TAMRA-3’ 87

qualitative Real-time PCR Y9 5’-CCTTCTTTCCGATCCTCAAC-3’ 5’-GTTCATTTTTAATGTTTGACTATG-3’ 5’-FAM-CCAGTCACCGGAAGTCCC-TAMRA-3’ 81

qualitative Real-time PCR X17 5’-TAGCAAAATGGATTTGTGAG-3’ 5’-GATTTTGGATCAACCACAC-3’ 5’-FAM-CGCTGCAGGATATATACCGGTGT-TAMRA-3’ 77

ズッキーニ Zucchini* qualitative Real-time PCR endogenous gene (NAM, ATAF1/2 and CUC2 (NAC) domain) NAC 5’-GAAGGATGTTAAGAAACGAAAAAAATG-3’ 5’-AGTGGTGGTGGTTGTTGGGC-3’ 5’-FAM-TGAGGCAAATGATTTTTGTATTCTTGTCG-TAMRA-3’ 86

qualitative Real-time PCR virus-resistance Zucchini Yellow Mosaic Virus coat protein（ZYMV-cp） ZYMV-cp sequence 5’-TTCGCAAGACCCTTCCTCTATATAAG-3’ 5’-TCTTTGTAACTCTAGCGTCTGCCAC-3’ 5’-FAM-AGTTGGTTGAGTGCC-MGBEQ-3’ -

qualitative Real-time PCR virus-resistance Cucumber Mosaic Virus coat protein（CMV-cp） CMV-cp sequence 5’-TTCGCAAGACCCTTCCTCTATATAAG-3’ 5’-CTGCTGCGACAAGACTCTAAAGTTAG-3’ 5’-FAM-AGCGGGAACCACGACGCGG-MGBEQ-3’ -

試験法 Animal method gene discription inserted gene detection of Forward primer Reverse primer Probe
amplicon

(bp)
Reference

サケ qualitative Real-time PCR endogenous gene (nuclear ribosome RNA18S subunit) 18S 5’-TGTGCCGCTAGAGGTGAAATT-3’ 5’-GCAAATGCTTTCGCTTTCG -3’ 5’-FAM-TTGGACCGGCGCAAGACGG-TAMRA-3’ 61

qualitative Real-time PCR

 (event-specific)
growth promotion

opAFP-GHc2

(Chinook salmon's growth hormone)
AquAd 5’-TGCTGATGCCTCTGATACCAC-3’ 5’-ATGCCTCTAGTGCAAGTTCAGTC-3’ 5’-FAM-CAGTAGTACAACGTTGGCAGATGTATGAGAACT-BHQ1-3’ 156 Food Chemistry, 305: 125426. (2020)*

*リンク先から詳細情報等がご覧になれます

Low Acrylamide Potential

and Reduced Black Spot

Bruise

partial Asn1, partial R1, partial PhL, partial Ppo5

Salmon*

(Atlantic salmon)

https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMRiceBt63-etc.pdf
https://www.nihs.go.jp/dnfi/pdf/Rice-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMRice-LL601.pdf
https://www.nihs.go.jp/dnfi/pdf/LLRice-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMwheat.pdf
https://www.nihs.go.jp/dnfi/pdf/wheat-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-flax.pdf
https://www.nihs.go.jp/dnfi/pdf/Flax-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-papaya.pdf
https://www.nihs.go.jp/dnfi/pdf/papaya-sequence-primers-probe.pdf
https://doi.org/10.1248/bpb.34.1648
https://doi.org/10.1248/bpb.b13-00721
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMmaize.pdf
https://www.nihs.go.jp/dnfi/pdf/Maize-zein-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Maize-SS2B-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-rapa.pdf
https://www.nihs.go.jp/dnfi/pdf/Brasica-rapa-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Brasica-napus-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Brasica-sequence-primers-probe.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMpotato.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMzucchini.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMsalmon.pdf
https://doi.org/10.1016/j.foodchem.2019.125426
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMsalmon.pdf
https://www.nihs.go.jp/dnfi/pdf/Unauthorized-GMsalmon.pdf

