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Identification of whether cuttlefish and squids require import quotas or not by mitochondrial DNA analysis — Part 11

Kenji TAKEMOTO*, Ryohei OGAWA*, Junya NAGAKI*, Masashi SHIBATA*

*Tokyo Customs Laboratory

2-7-11, Aomi, Koto-ku, Tokyo 135-8615 Japan

In the Customs Tariff Schedule, Decabrachia (cuttlefish and squids) classified under heading 03.07 are all controlled by

an import trade control ordinance except the so-called “mongo ika” cuttlefish; that is, Sepia officinalis, S. pharaonis, S.

lycidas, S. latimanus and S. apama. Therefore, it is necessary to differentiate species of “mongo ika” from all other cuttlefish
and squids. In this study, we determined the partial sequences of the mitochondrial 16S ribosomal RNA (16SrRNA) and
cytochrome ¢ oxidase subunit 1 (CO1) genes of Sepia apama, and analyzed phylogenetic relationships based on the

sequences of 16SrRNA and COL1 for 35 Sepiida species including five species of “mongo ika” cuttlefish and two Teuthida

species. Consequently, this study makes it possible to estimate whether importation of a sample requires an import quota or

not. In addition, we investigated several methods of extracting DNA of cuttlefish and squids. As a result, we found that the

alkaline lysis method is time-saving, economical, and suitable for many specimens for the preparation of PCR-quality

Decabrachia genomic DNA without organic solvents, such as phenol and chloroform.
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S. recurvirostra

2.1 DNA
Table 1 DNA
S. pardex Sepiella
japonica Table 2
Table 1 Collected cuttlefish and squid species used for molecular analyses
Order Family species origin
Sepiida Sepiidae Sepia officinalis Morocco
Sepia pharaonis Taichung, Taiwan
Sepia lycidas Hachimanhama, Ehime, Japan
Sepia latimanus Itoman, Okinawa, Japan
Sepia apama Gulf St Vincent, Australia
Sepia recurvirostra Malaysia
Sepia pardex Yawatahama, Ehime, Japan
Sepiella japonica Osaka, Japan
Table2 Genbank accession numbers of specimens used in this study
. . DDBJ Accession No.
Order Family species
16S rRNA Co1
Sepiida Sepiidae Sepia officinalis AB193804 AB193812
AB240155 AB240155
Sepia pharaonis AMO088006 AB430408
DQ988072 HM164489
HM164494
HM164504
Sepia lycidas ABG675087 ABG675088
HQ846020 HQ846109
Sepia latimanus AB192322 AB192338
AB430406
Sepia apama AB675086 AB675092
AY616977
Sepia recurvirostra AMO088003 AB430410
HQ846001 AB430413
HQ846092
Sepia pardex AB193801 AB193809
Sepia aculeata AMO088002 AB430400
HQ846017 HQ846083
Sepia andreana - AB430401
Sepia aureomaculata - AB430402
Sepia bertheloti - AB430403
Sepia elegans - AB430404
Sepia elliptica AMO088005 -
Sepia esculenta AB192319 AB192335
HQ845995 AB266516
Sepia furcata - AY530207
Sepia gibba - AB430405
Sepia hierredda AY368675 AJ583492
Sepia hirunda - AY530211
Sepia kobiensis AB192323 AB193813
Sepia lorigera AB193802 AB193810
Sepia madokai AMO088004 AB430407
Sepia opipara - AF000063
Sepia orbignyana X79578 -
Sepia papuensis - X79586
Sepia peterseni AB192324 AB192339
Sepia prashadi - AB430409
Sepia ramani - HM164530
Sepia robsoni - AF350495
Sepia smithi AMO088007 -
Sepia tenuipes - AB430411
Sepia tokioensis - AB430412
Metasepia tullbergi AB192325 AB192340
Sepiella japonica AB675082 AB675082
AM088001 AB430415
AY616978
Sepiella maindroni AB192326 AB192341
Sepiella inermis EU735190 AY557522
Teuthida Ommastrephidae Todarodes pacificus AB191134 AB191285
Loliginidae Sepioteuthis lessoniana AB191133 AB191284

DNA
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DNA DNeasy Blood & Tissue Kit QIAGEN,
Hilden, Germany
K Proteinase K 27 units/mg, Wako, Osaka,
Japan

Thermomixer comfort 1.5ml Eppendorf
Japan, Tokyo, Japan
PCR Gene Amp PCR System9700 Applied
Biosystems, Foster City, CA, USA
3130xI Genetic Analyzer  Applied
Biosystems, Foster City, CA, USA
MX-301 TMA-300 Tomy Seiko Co.,
Ltd., Tokyo, Japan

16SrRNA 2
165-L (5’-CGCCTGTTTATCAAAAACAT-3")
16S-H (5’-CCGGTCTGAACTCAGATCACGT-3")
co1 8
CO1-L (5"-GGTCAACAAATCATAAAGATATTGG-3")
CO1-H (5-TAAACTTCAGGGTGACCAAAAAATCA-3’)

2.3
2.3.1 DNA
DNA
K
DNA 2.0%
DNA
DNA 16SrRNA
Co1
PCR
DNA
DNA @ G
DNA
(1) DNA
20 mg
DNA DNA
DNA 4°C
@ K
20 mg
100yl pH6.8 50 mM Tris-HCI
K500 pg/ml 1 mM EDTA 20 mM NaCl 0.1%
1400 rpm 56°C 1 00u  05M
Tris-HCl pH8.0
PCI
15000 rpm  20°C 5
100ul  PCI
15000 rpm 20°C 5

0ul 1/10
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3M 200l 2
10 15000 rpm  4°C
15
100l 70% 15000 rppm 4°C 5
100l 70%
50ul  1mM EDTA 10
mM Tris-HCI  pH8.0 4°C
3) K 9
10 mg
pH6.8 50 mM Tris-HCI
ug/ml 1 mM EDTA 20 mM NaCl 0.1%
100 pl 1400 rpm
56°C 1 94°C 10
14000 rpm 20°C 15 4°C

Proteinase K 500

@) K
10 mg
75ul pH120 25mM NaOH 0.2 mM EDTA
1400 rpm 95°C
1 75ul 40 mM Tris-HCI pH 5.5

4000 rpm 20°C 3 4°C

) 10)
10 mg
75ul 1400 rpm 99°C
15 4000 rpm 20°C 3
4°C
2.3.2 16SrRNA Cco1
(1) PCR
Table 1 DNA
16SrRNA Co1 PCR PCR
Ex Taq polymerase Takara Bio, Otsu, Japan
DNA 0.5 ul
5uM 1.0l 20 pl
PCR 94°C 2
94°C 20 45°C 50°C 20
72°C 1 30 72<=C

@
PCR 3.0ul
50 pl
15000 rpm  4°C 10
DNA QOu  70%
-20°C 15000 rpm 4°C 5

DNA 20 ul

10 mM Tris-HCI pH7.5
DNA BigDye Terminator v3.1
Cycle sequencing Ready Reaction Kit Applied Biosystems, Foster City,

5M NaCl 22 ul

1 mM EDTA
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CA, USA
H
L 16SrRNA
PCR 545-551 bp CO1 PCR
708-709 bp
(©)
Table 1 8 16SrRNA
Table 2 21
2 16SrRNA
Clustal X ver2.1™
420 Clustal W ver.2.1*?
Table 1 8 co1 Fig. 1 Electrophoresis separation of genomic DNA _from Sepia recurvirostra
tissue samples. Total DNA extracted from tissues was analyzed by
Table 2 32 electrophoresis through 2.0% agarose gel stained with ethidium bromide.
2 co1 Lane M, 100 bp DNA ladder as size markers; Lane 1, Total DNA extracted
u by DNeasy Blood and Tissue Kit (QIAGEN, Hilden, Germany); Lane 2,
Clustal X ver2.1™ Total DNA extracted by phenol-chloroform method; Lane 3, Total DNA
12) extracted by proteinase K method; Lane 4, Total DNA extracted by
610 Clustal W ver2.1 alkaline lysis method; Lane 5, Total DNA extracted by rapid-boiling
method.
M 1 2 3 4 5
3.
3.1 DNA
DNA 500 bp —>
K DNA
2.0% Fig. 1
DNA 100 bp —>
DNA DNA
Fig. 2 Electrophoresis pattern of the PCR products in the mitochondrial CO1
DNA region for the Sepia recurvirostra tissue samples. Total DNA extracted
from tissues was analyzed by electrophoresis through 2.5% agarose gel
CcOo1 PCR 2.5% stained with ethidium bromide. Lane M, 100 bp DNA ladder as size
Fig. 2 PCR markers; Lane 1, Total DNA extracted by DNeasy Blood and Tissue Kit

(QIAGEN, Hilden, Germany); Lane 2, Total DNA extracted by
DNA phenol-chloroform method; Lane 3, Total DNA extracted by proteinase K
method; Lane 4, Total DNA extracted by alkaline lysis method; Lane 5,

PCR Total DNA extracted by rapid-boiling method.
K DNA
DNA 3.2
16SrRNA Fig. 3
Cco1 Fig. 4

K 16SrRNA 1Q

1Q Sepiella maindroni

K DNA
K DNA Fig. 3 co1
1Q 1Q
S. prashadi 1Q S. ramani

Fig. 4
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Fig. 3 Phylogenetic tree of cephalopods by the neighbor joining method with the 16S rRNA genes. Numbers of nodes indicate bootstrap support values >50%
(1000 replicates). The scale indicates the evolutionary distance of one amino acid substitution per site. Standard samples used in this study are underlined.
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Fig. 4 Phylogenetic tree of cephalopods by the neighbor joining method with the CO1 genes. Numbers of nodes indicate bootstrap support values >50% (1000 replicates).
The scale indicates the evolutionary distance of one amino acid substitution per site. Standard samples used in this study are underlined.
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3.3 99% C
1Q 15 16SrRNA Co1
99% D
81 11 16SrRNA S. smithi
331 99% E 23 16SrRNA
81 16SrRNA Co1 S. elliptica 99%
BLAST Basic Logical Alignment Search Tool F 6 S. aculeata
DNA 16SrRNA 97.2 97.9% CO1
A G 7 92.1 92.3% G 4 16SrRNA
Table 3 A 1 16SrRNA co1 S. esculenta 92.4
99% 93.0% CO1 S. gibba
B 21 16SrRNA Co1 88.1 88.3%
Table 3  Species identification of imported frozen cuttlefish based on BLAST using 16SrRNA and CO1 region nucleotide sequences
Code  Sampleno. Species identification by 16SrRNA region nucleotide sequence homology Species identification by CO1 region nucleotide sequence homology
identified species identity % identified species identity %
A 1 Sepia lycidas 469/471 99.6 Sepia lycidas 657/658 99.8
B 21 Sepia pharaonis 493/494 — 502/502 99.8 — 100 Sepia pharaonis 568/571 — 658/658 99.5 - 100
C 15 Sepia recurvirostra 479/483 — 482/482 99.2 - 100 Sepia recurvirostris 652/658 — 657/658 99.1-99.8
D 11 Sepia smithi 492/497 — 496/497 99.0-99.8 Sepia pharaonis 569/637 — 570/637 89.3-89.5
E 23 Sepia elliptica 491/496 — 493/496 99.0-994 Sepia pharaonis 584/657 — 528/587 88.9-89.9
F 6 Sepia aculeata 494/508 — 419/428 97.2-97.9 Sepia aculeata 607/659 — 608/659 92.1-923
G 4 Sepia esculenta 412/446 — 398/428 92.4-93.0 Sepia gibba 580/658 — 581/658 88.1-88.3
3.3.2 COo1
Figs. 3,4 81 16SrRNA 1Q
COo1 B
Figs. 5,6  16SrRNA Fig. 3 16SrRNA Co1
Sepiella maindroni 1Q
Fig. 3 ®3)C
Co1 Fig. 4 c 15 16SrRNA CO1
DNA
S. ramani 99 16SrRNA
Fig. 4 COo1
3.33 1Q
331 33.2 81 1Q 1Q
C 16SrRNA Co1
@A 1Q
A 1 16SrRNA Co1
DNA 4D
99 16SrRNA D 11 Co1
Co1 CO1
16SrRNA DNA
1Q 99
A 16SrRNA CO1 16SrRNA
1Q
1Q
2)B D
B 21 16SrRNA Co1 16SrRNA 1Q
DNA
99 16SrRNA
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Fig. 5 Phylogenetic tree of cephalopods by the neighbor joining method with the 16S rRNA genes. Numbers of nodes indicate bootstrap support values >50%
(1000 replicates). The scale indicates the evolutionary distance of one amino acid substitution per site. Standard samples used in this study are underlined.
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Fig. 6 Phylogenetic tree of cephalopods by the neighbor joining method with the CO1 genes. Numbers of nodes indicate bootstrap support values >50% (1000
The scale indicates the evolutionary distance of one amino acid substitution per site. Standard samples used in this study are underlined.
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