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The import of pufferfish is restricted by the Food Sanitation Law. At import clearance, confirmation of the species at least at the 
family level is necessary, but it is sometimes difficult to identify the species by morphological appearance. Therefore, we tried to 
identify Tetraodontiformes species at the genus level, which is more detailed than the family level, by the PCR-RFLP method 
using the 16S rRNA region and cytochrome b region of mitochondrial DNA. Fragment patterns of 16S rRNA and of the 
cytochrome b region by restriction enzyme showed the possibility of identifying 15 Tetraodontiformes species at the genus level. 

 

Tetraodontiformes Tetraodontidae
Diodontidae

Aracanidae Ostraciidae

17
4 1

 
1604.19

DNA

DNA
DNA

1), 2)  
DNA  16S rRNA 

cytochrome b 
3) DNA

DNA
PCR-RFLP  

DDBJ DNA 
Data Bank of Japan

Table 1  

DNA : GeneAmp PCR System 9700 Applied Biosystem  
 : BIO-PROFILE System2 VILBER LOURMAT  
 : Bio Craft  

DNA 10mg DNeasy 
Blood & Tissue Kit QIAGEN  

DNA 16S 
rRNA 16S cytochrome b

cytb  
PCR 16S

16SarL 5’ - CGCCTGTTTATCAAAAACAT - 3’ 16SbrH
5’ – CCGGTCTGAACTCAGATCACGT - 3’ cytb

L14317Glu 5’ – CAGGATTTTAACCAGGACTAATGGCTTGAA - 
3’ H15149 5’ – CCCTCAGAATGATATTTGTCCTCA - 3’

Taq Polymerase TaKaRa Ex Taq
PCR DNA 2.0� 15pmol

dNTP mixture 25mM each 4.0� Ex Taq buffer 5.0� Ex Taq 1.0  

 
* 277-0882 6-3-5 
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Table 1 List of species used for standard sample or DDBJ accession number 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Unit 50� PCR 94
5 94 30 Tm 16S 55 cytb 50

1 72 1 35 72 10
PCR 2.0% TaKaRa L03 , 1 TAE , 

0.1mg/m ethidium bromide
 

RFLP PCR

16S Fok Xsp (Mae ) Alu cytb
Fok Xsp (Mae ) Hae PCR

2.5%
NuSieve GTG TaKaRa L03=2 1 , 1 TBE , 0.1mg/m� ethidium 

bromide
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PCR-RFLP PCR
4)

PCR
16S 610bp cytb 490bp Fig.1

16S PCR Fok Xsp Alu
Fig.2 cytb PCR Fok Xsp

Hae Fig.3
16S

cytb
16S cytb

PCR-RFLP 15

 
15 DDBJ 46

61

16S Table 2 cytb Table 3

Table 4 61
Balistidae

Xanthichthys auromarginatus Xenobalistes tumidipectoris
2 DNA

 2) PCR-RFLP
59

PCR-RFLP

61

61
DDBJ

46
PCR
 

PCR-RFLP

DNA
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 PCR products in 16S rRNA and cytochrome b partial regions of 15 
Tetraodontiformes species 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2 Restriction fragment patterns observed in 15 Tetraodontiformes species 

after digestion of the 16S rRNA partial regions PCR product with restriction 
enzyme 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3 Restriction fragment patterns observed in 15 Tetraodontiformes species 

after digestion of the cytochrome b partial regions PCR product with 
restriction enzyme 
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Table 2 PCR-RFLP fragment size in 16S rRNA partial regions of 61 Tetraodontiformes species (unit: bp) 
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Table 3 PCR-RFLP fragment size in cytochrome b partial regions of 61 Tetraodontiformes species (unit: bp) 
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Table 4 PCR-RFLP fragment patterns in 16S rRNA and cytochrome b partial regions of 61 Tetraodontiformes species 
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DNA
DNA 16S rRNA

cytochrome b PCR-RFLP
15 Takifugu vermicularis

Takifugu xanthopterus Takifugu 
poecilonotus Takifugu rubripes Takifugu 
stictonotus Takifugu pardalis Takifugu 
chrysops Takifugu chinensis Lagocephalus 

inermis Lagocephalus gloveri
Lagocephalus wheeleri Lagocephalus lunaris

Sphoeroides pachygaster Stephanolepis 
cirrhifer Thamnaconus modestus
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