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Species Identification of Squid by DNA Analysis
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2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

There are only five species of squid that are not controlled by import quotas in Japan: Sepia officinails, Sepia pharaonis,

Sepia lycidas, Sepia latimanus and Sepia apama. Accordingly, species identification of squid is necessary for customs

clearance. However, in the case of processed foods, it tends to be difficult to identify squid species based on morphological

appearance because most of the morphological information is lost during the manufacturing process. Therefore, in this study,

we tried to identify species of squid using partial sequences of two mitochondrial genes, 16S rRNA and Cytochrome c

Oxidase subunit I (COI) gene. As a result, we succeeded in discriminating squid at the species level.
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Table1 Standard samples used in this study
g Scientific name Family Locatioh or Origin Code
A—O=3371H Sepia officinalls Sepiidae Morocco 5 _off
F=F7auh Sepia pharoanis Sepiidae Taichung, Taiwan 5_pha
hzruy1h Sepia Iycidas Sepiidae Hachimanhama, Ehime  S_lye1
Himeji, Hyogo S _lyc2
Himeji, Hyogo 5 Iyed
a7 A Sepia latimanus Sepiidae Itoman, Okinawa S5_lat
2T ah Sepia Japonica Sepiidae lzumisane, Osaka S_jap
tEavELav1h Sepia pardex Sepiidae Yawatahama, Ehime S_par
FAY1H Sepioteuthis lessoniana Loliginidae Nagasaki 5 lest
Hamasaka, Hyogo 5S_les2
Hamasaka, Hyogo S les3
Himeji, Hyogo S_lesd
ZIAAH Todarodes pacificus Ommastrephidae Tsushima, Nagasaki T pact
Tsukiji Market T_pac2
UFr4h Thysanoteuthis rhombus  Thysanoteuthidae  OKinawa T rho
Table 2 Imported samples used in this study
Ha Scientific name Family Location Code
FAUNAAFHAN  Dosidicus gigas Ommastrephidae Chile D_gig1
Mexico D_gig2
FIFTLA D Uroteuthis duvauceli Loliginidae Yietham U duvi
Vietham U_duv2
Myanmar U_duvd
2. 2 DWMEBRUETSA7— BIE CREOFEEZRE L, DNA V—2 = —2 XY | migH

PCR #4441 : Gene Amp® PCR system 9700 (Applied Biosystems
FHE)

TEXPKENEEE © Mupid-exU ((BR) 7 R/ 2 )

DNA 3 — 2z x> #— : ABl PRISM® 3100 Genetic Analyzer

(Applied Biosystems #1-4)

7*Z A <—16S-L

CGCCTGTTTATCAAAAACAT?

77 A ~—16S-H

CCGGTCTGAACTCAGATCACGT?

72 A4 <—COI-L

GGTCAACAAATCATAAAGATATTGG?

7 A <=—COI-H

TAAACTTCAGGGTGACCAAAAAATCAY
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Fig.1 Electrophoresis of PCR products of 4 species by two primer sets.
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Table 3 The concordance rate with DDBJ registration data of each sample
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Code 165 rRNA Accession No. col Accession No.
N o el e e e - S_off 100 % AB183804 100 %  AB240155
O COIl ERBLsN &P TE LTz, TRE LIRS 2. DDBJ 128k i%a il RS 2 il
STV DB T — & L el U7 fE 5% Table 3 12", 77 X :—:ﬁ; :1 = : 122 : :glgggg;
F U A 71 (Sepia lycidas) X O ks 7 7 =2 & A 77 (Sepia pharoanis) % & < §_lyc3 = = 100 % AB192337
4 s lat 89.8% AB192322 89.7%  AB192338
AT OEMESE L O A SIZRBW T, KFiA 70 16S rRNA KT s_jap 100 % AF369119 100 %  AF346863
. . ) s_par 100 % AB193801 99.8%  AB193809
COIl #RoyBLAN DB GFRT — & L IREF—F L7, 5 lesi 100 % AB240154 100 % AY131085
- . N ) . B S les2 89.8% AB240154 100 %  AY131065
WIZ, BB 615 57z 16S rRNA B4 HECS K O COl Eh4 AL S les3 100 % AB240154 100 %  AY131065
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FRENMSL LT= 2 5 A8 — %I LT, Takumiya & @ 254858 L DA TRer  Euceset B Eead
PP RGBT BT b, YA H L= 5 HIE R ER Udwi 3% aFvoss 100 % AroTews
SMLTY TR =5 L TEY, 4RSS LT 7R3 Y duld 958 % AF110093 100 %  AFOTS398
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Fig.2 Neighbor-joining tree derived from analysis of squid mitochondrial 16S rRNA partial sequences data.
Numbers of nodes indicate >70% bootstrap support values (1000 replicates).

Teuthida () and Sepiida (I1).

Squid lineage can be separated into two main clusters,
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Fig.3 Neighbor-joining tree derived from analysis of squid mitochondrial COI partial sequences data. Squid lineage can be separated into two main clusters, Teuthida (1)
and Sepiida (11). Numbers of nodes indicate >70% bootstrap support values (1000 replicates).
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