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Identification of Pufferfish by mitochondrial 16S rRNA gene analysis

Division of Food and Environmental Hygiene

Abstract

Puffer fish contain tetrodotoxin, a powerful neurotoxin in skin, ovaries, intestines, and liver.
Since poison of puffer fish can kill diners, handling of puffer fish is strictly controlled by law
in Japan. Only chefs qualified through rigorous training are allowed to prepare the fish by removing
toxic organs. In December 2010, it was revealed that small puffer fish had been sold illegally without
removing toxic parts at supermarket in Nishikyo Ward Kyoto City. Since poisonous parts vary among
different kind of puffer fish, we identified the species of the puffer fish to avoid food poisoning
incident. Species identification was carried out for three puffer fish sold at supermarket based on
comparison of characteristic components and nucleotide sequence of the mitochondrial 16S rRNA genes.
Polymerase chain reaction (PCR) with a template of total DNA from muscle tissues of puffer Tfish

successfully amplified DNA fragments of 615bp in the 16S rRNA gene,

which were identified as

Takifugu poeclionotus (* Komonfugu“ )and 7akifugu vermicular ( Nashifugu” ).
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l6SarL * * * * * * * * * *

1 CGCCTGTTTTATCAAAAA?BTCGCCTCTTGCTTCAGTGAATAAGAGGTCACGCCTGCCCTGTGACTATATGTTTAACGGCCGCGGTATTTTGACCGTGCA

GTAGCGGAGAACGAAGTCACTTATTCTCCAGTGCGGACGGGACACTGATATACAAATTGCCGGCGCCATAAAACTGGCACGT

* * * * * * * * * *

101 AAGGTAGCGCAATCACTTGTCCTTTAAATGTGGACCTGTATGAATGGCATAACGAGGGCTTAGCTGTCTCCTTTCTCAAGTCAATGAACTTGATCTCCCC

TTCCATCGCGTTAGTGAACAGGAAATTTACACCTGGACATACTTACCGTATTGCTCCCGAATCGACAGAGGAAAGAGTTCAGTTACTTGAACTAGAGGGG

* * * * * * * * * *

201 GTGCAGAAGCGGGGATAAAACCATAAGACGAGAAGACCCTATGGAGCTTTAGACAAAAAACAGCCCCTGTCAATAAACCCTAAATAAAGGAAATAAACCT

CACGTCTTCGCCCCTATTTTGGTATTCTGCTCTTCTGGGATACCTCGAAATCTGTTTTTTGTCGGGGACAGTTATTTGGGATTTATTTCCTTTATTTGGA

* * * * * * * * * *

301 AGTGAACCTGTTTTAATGTCTTTGGTTGGGGCGACCGCGGGGTAACAAAAAACCCCCATGTGGAATGAAAACACCCTTTTTAAAACCAAGAGTCACCACT

TCACTTGGACAAAATTACAGAAACCAACCCCGCTGGCGCCCCATTGTTTTTTGGGGGTACACCTTACTTTTGTGGGAAAAATTTTGGTTCTCAGTGGTGA

* * * * * * * * * *

401 CTAAGTTACAGAACATCTGACCAGTAATGATCCGGCTTAAGCCGATTAACGAACCGAGTTACCCTAGGGATAACAGCGCAATCCTCTTTTAGAGTCCATA

GATTCAATGTCTTGTAGACTGGTCATTACTAGGCCGAATTCGGCTAATTGCTTGGCTCAATGGGATCCCTATTGTCGCGTTAGGAGAAAATCTCAGGTAT

* * * * * * * * * *

501 TCGACAAGAGGGTTTACGACCTCGATGTTGGATCAGGACATCCCAATGGTGCAGCCGCTATTAAAGGTTCGTTTGTTCAACGATTAAAGTCCTACGTGAT
AGCTGTTCTCCCAAATGCTGGAGCTACAACCTAGTCCTGTAGGGTTACCACGTCGGCGATAATTTCCAAGCAAACAAGTTGCTAATTTCAGGAYLGCACTA

*

601 CTGAGTTCAGACCGG

GACTCAAGTCTGGCC]

168brH OO0 OD0A00OD0CO mDNAIGSrRNAD DD OODOO0O0O0OOO0

l6SarL * * * * * * * * * *

1[ CGCCTGTTTATC, TCGCCTCTTGCTTCAGTGAATAAGAGGTCACGCCTGCCCTGTGACTATATGTTTAACGGCCGCGGTATTTTGACCGTGCAA
GCGGACAAATAGTTTTTGTAGCGGAGAACGAAGTCACTTATTCTCCAGTGCGGACGGGACACTGATATACAAATTGCCGGCGCCATAAAACTGGCACGTT
* * * * * * * * * *
101 AGGTAGCGCAATCACTTGTCCTTTAAATGTGGACCTGTATGAATGGCATAACGAGGGCTTAGCTGTCTCCTTTCTCAAGTCAATGAACTTGATCTCCCCG
TCCATCGCGTTAGTGAACAGGAAATTTACACCTGGACATACTTACCGTATTGCTCCCGAATCGACAGAGGAAAGAGTTCAGTTACTTGAACTAGAGGGGC
* * * * * * * * * *
201 TGCAGAAGCGGGGATAAAACCATAAGACGAGAAGACCCTATGGAGCTTTAGACAAAAAACAGCCCCTGTCAATAAACCCTAAATAAAGGAAATAAACCTA
ACGTCTTCGCCCCTATTTTGGTATTCTGCTCTTCTGGGATACCTCGAAATCTGTTTTTTGTCGGGGACAGTTATTTGGGATTTATTTCCTTTATTTGGAT
* * * * * * * * * *
301 GTGAACCTGTTTTAATGTCTTTGGTTGGGGCGACCGCGGGGTAACAAAAAACCCCCATGTGGAATGAAAACACCCTTTTTAAAACCAAGAGTCACCACTC
CACTTGGACAAAATTACAGAAACCAACCCCGCTGGCGCCCCATTGTTTTTTGGGGGTACACCTTACTTTTGTGGGAAAAATTTTGGTTCTCAGTGGTGAG
* * * * * * * * * *
401 TAAGTTACAGAACATCTGACCAATTAATGATCCGGCTAAAGCCGATTAACGAACCGAGTTACCCTAGGGATAACAGCGCAATCCTCTTTTAGAGTCCATA
ATTCAATGTCTTGTAGACTGGTTAATTACTAGGCCGATTTCGGCTAATTGCTTGGCTCAATGGGATCCCTATTGTCGCGTTAGGAGAAAATCTCAGGTAT
* * * * * * * * * *
501 TCGACAAGAGGGTTTACGACCTCGATGTTGGATCAGGACATCCCAATGGTGCAGCCGCTATTAAAGGTTCGTTTGTTCAACGATTAAAGTCCTACGTGAT
AGCTGTTCTCCCAAATGCTGGAGCTACAACCTAGTCCTGTAGGGTTACCACGTCGGCGATAATTTCCAAGCAAACAAGTTGCTAATTTCAGGA

*

601 CTGAGTTCAGACCGG

GACTCAAGTCTGGCC

16SbrH

o000 0O0OBO mDNAIGSrRNAO DO OOOOOOOOO
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