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GRS BA W ERERITOR]
1 #MR57FE

1.1 st

WA A0 (T, thynnus ) 2006 4F 4 JI 2R H HAS
R L IFE T 77 B9 i , T BE AR A (T, albacares )
BT 2007 4F 8 R A BB M L. T4
¥ £ (T. tonggol ). %~ Ji N % (Sarda orientalis).
WE 8% (Auxis rochei ), % (Katsuwonus pelamis) F1 i
(Euthynnus affinis) T 2007 4 5 Hk ARG TS,
BUSHBALA L, 20 R-AF T 90 % LT =20 CIt”
fE. BFMOSEL 3 BT PCR 94,

1.2 KWAE

1.2.1 E[FZH DNA BB 2% Sambrook S5 /
S O M s, RO YL 4] DNA
K 1 % BUISHEEEE7E Power PAC 300 L IKAX - H
PIKGI  ETENE W I , T —20 “CLAFR A

1.22 PCR FERFFIME AR 50 pL, Hif
dNTPs 0.2 mmol/L, 5| #J 1 pmol/L., MgCl, 2.0 mmol/L,
10 x & 5.0 ul, rTaq fiff 0.3 ul,

PHE Cyt b JFHIR V54K 95 °C 2 min; 95 °C
60s; 50°C 30s; 72°C 90 s; 30 cycles; 72°C 5 min, 5|
YIFES M 1.14838: 5" ~GCTTCCATCCAACATCTCAGC
ATGATG=3",H15150: 5' ~GCAGCCCCTCAGAATGAT
ATTTGTCCTC-3"",

P 4G ITS-1 J¥5 BSNS54 96 °C 2 min; 96 °C
30s; 58 °C. 3055 74 °C 60 535 30 cycles; 72°C 10 min, 5|
PIFFI N ITS-1F; 5" -TCCGTAGGTGAACCTGCGG-3,
ITS-1R: 5’ ~CGCTGCGTTCTTCATCG 3" ™, =%
PR AEAL B TR F LAY A s FI
123 FIHEMRZEZEAH KNS
{15 5 1 2 B4k 52 i CLUSTAL X c#F ™ 52k, o
FELLNTAREXT s L MEGA 00 ™ 86377 41 1 f <7
B AT AME BALSEL F X085 e /
A bR, BT Kimura-2 parameter THEGREREE

DAAHIFSE KA 7 FRESFL A 2R Cyt b
FIITS1 #5751, 456 M GenBank | T 2% %) HiAl
24 FEERHOISAHN T (R 1, B3k 12 )8 31 #) 43

MriERHa IR S R R R G L R

F 557 B K 4P 42 1 (Neighbor-joining, NJ).
e KT8] 24 ¥ (Maximum-parsimony, MP) F #5¢ K AP AR
7 (Maximum-likelihood, ML) #4 % 43 ¥ & 4t #4, Cyt
b P A B T A7 32 111 (Trachurus trachurus ) F1 AL fifi
(Lateolabrax japonicus) )[R J¥ 51 (GenBank %5 5% 5
I3RS EU492076 11 DQ351528 ) VEAMEE, ITS1 2
T LRI (GenBank %6555k AB375643 ) 1
HAMEE, N B MEGA k", s 4 B B A 43
HIFERE Kimura BSEHETLF p-distance , #7751 1)
LSRG (IR B AL R AT s — 3
PR, XFF A0 e A 7 BRI AS 1, DR FE ST
Bio MP A1 ML 35358 H PHYLIP-3.63 # 4L AH N,
FEF " T consense TS B2 HUFN & 7
5 NJFI MP B 5% T H 52 il 34 1000 U (ML Y
R 100 YO K35 R G5 B BARE

2 HRE55
2.1 FI4ath
BT S TR 7 M SR 68 AR fn | B g

g R i R N | € LN B L )
Cyt b FFEHEELA Sy 311 bp, 4 i 5L PR oA ARk
Cyt b JEPH R IR IR G i far (BRI G A 7 B
AR T A 3 FhBR LY i), 4 Fh RT3
O350 A} 22.8 % . T 5295 %.CH312%.GH
16.4%, G+C & i} 47.6%. Cyt b K= GC & =R
BT HESh Y A BE K 4 40 %~ 45 % I3 &
BT GCHFER X, 311 NI, fr A5, 279
A BT B 324>, SR T340 1.8,

7 M2 ITS1 P FIHC BE Sy 644 ~ 692 bp, £ B
A A B T H ITST 41 GC A B 5
H672%~T1.4% ., 4 FREAE- &&= Al
13.5% . T } 16.5% . C 4 38.7% . G H} 31.3%, V-1
BRFEECH 665, HH PSS, 497 A, T 2945 BT A
179 A, FeAfefsse P340 0.9,

7 PSR LRI Cyt b AN ITST K751
AHEF W 1 TR, TR ¥ 81 4 7E GenBank %X
P PEAR S (1),
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*®1 31 #EEREA Cytb F1ITS1 F 37 GenBank HHILE RS

Tab.1 GenBank accession number of 31 species in Scombridae

Fe 2 Species Cytb ITS1

R Acanthocybium (1/1)"

1 VP ICHIK A. solandri EF141172 TG No
HEERE Auxis (2/2)°

2 [BIREEE A. rochei (AHF5T This study) EU708971 EU708978

i EBR A. thazard EF141173 AB193567
)8 Euthynnus (2/3 )"
1§ E. affinis (AHFFT This study) EU708972 EU708979

5 KVGHE E. alletteratus AB099716 J& No
WL & Grammatorcynus (1/2 ) *

6 KER LRI G. bilineatus D()497833 T No
HRANER S Gymnosarda (1/1)° J& No

7 BRI G. unicolor DQ497834 Jt No
#%)E Katsuwonus (1/1)°

8 % K. pelamis (AHF5E This study) EU708973 EU708980
SEEE Oreynopsis (1/1)”

9 S 0. unicolor EF529980 Jt No
SPIERER I Rastrelliger (2/3 )"

10 1 [CPIERER R, faughni DQ497844 J& No

11 PSS R, kanagurta DQ497857 J& No
BT Sarda (2/4)°

12 RTINS, orientalis (4SBT This study) EU708974 EU708981

13 A S. sarda EF392614 Jt No
1558 Scomber (3/4)°

14 RIS S. australasicus AB032518 J& No

15 H A S. japonicas EF141177 J& No

16 1% S. scombrus EF427600 TG No
L% & Scomberomorus ( 8/18 )"

17 CLPY 65 S, brasiliensis DQ080322 Jt No

18 KT S. cavalla DQ536428 Tt No

19 FEC SR S. commerson EF141176 J& No

20 B EHEL S, guttatus DQ497868 J No

21 R LR S. koreanus DQ497884 I No

22 S 5 S, niphonius DQ497885 J& No

23 HhARILEY S, sinensis DQ497891 J& No

24 PYARLEL S, writor AF231666 & No
SHMAATE Thunnus (7/7)°

25 KAEEHA T, alalunga DQ198012 AB211999

26 WHES M T, albacares (ASHFFE This study) EU708975 EU708982

27 MHESH T, atlanticus AB098104 AB212040

28 FR&HA T. maccoyii AB098105 AB212013

29 KIREAHAG T. obesus DQ198013 AB212016

30 KV-FEWEIESA A T 1. orientalis (ARHFFT This study ) EU708976 LU708983

31 HTEAA T, tonggol (AHFFT This study) EU708977 EU708984

T * 355 A TARIGXIE AT AT RN, 7 B b AL il
Note: Tlonumerators in brackes mean spceies number in this genus used in this study, and the denominator values mean the total species number in

this genus.
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(A) Cyt b
A.rochei AAACTTTGGC TCACTACTTG GTCTCTGCCT TATTTCCCAA ATTCTTACAG GCCTATTCCT TGCAATACAC TACACCCCTG ATGTCGAATC AGCCTTCGCT
E.affinis AAACTTTGGA TCACTGCTTG GTCTCTGCCT TATCTCCCAA ATCCTTACAG GCCTATTCCT CGCAATACAC TATACCCCCG ATGTCGAATC AGCCTTCGCC
K.pelamis AAACTTTGGC TCACTACTTG GTCTCTGCCT TATTTCCCAA ATCCTAACAG GACTATTCCT CGCAATACAC TATACCCCTG ACGTAGAATC AGCCTTCGCC
S.orientalis AAATTTTGGC TCATTACTAG GCCTTTGCCT AATTTCCCAA ATCCTTACGG GATTATTTCT AGCAATGCAC TACACCCCTG ATGTCGAGTC AGCCTTCGCC
Talbacares AAACTTTGGC TCACTACTTG GCCTTTGCCT TATTTCTCAA ATCCTTACAG GACTATTCCT CGCAATACAC TACACCCCTG ATGTCGAATC AGCCTTCGCC
T.orientalis AAACTTTGGC TCACTACTTG GCCTTTGCCT TATTTCTCAA ATCCTTACAG GACTATTCCT CGCAATACAC TATACCCCTG ATGTCGAATC AGCCTTCGCC
T.tonggol AAACTTTGGC TCACTACTTG GCCTTTGCCT TATTTCTCAA ATCCTTACAG GACTATTCCT CGCAATACAC TACACCCCTG ATGTCGAATC AGCCTTCGCC

Sk R K R K K Rk RRIE Rk Rk Rk Rk Bk Rk F R RRk BE Rk ok ok SRRk K Rk Rk Rk Rkt
A.rochei TCAGTAGCCC ATATTTGCCG AGATGTAAAC TTCGGTTGAC TTATCCGAAA CCTCCACGCC AACGGCGCCT CCTTCTTCTT CATCTGCATC TACTCACACA
E.affinis TCAGTAGCCC ATATCTGCCG AGACGTAAAC TTCGGATGAC TCATCCGAAA CCTACACGCC AACGGCGCTT CCTTCTTCTT CATCTGCATC TACTCACACA
K.pelamis TCAGTAGCCC ATATCTGCCG AGACGTAAAC TTCGGATGAC TCATCCGAAA CCTCCATGCC AACGGCGCTT CCTTCTTCTT CATCTGCATT TACTCCCATA
S.orientalis TCGGTCGCCC ACATCTGCCG AGATGTTAAT TTCGGCTGAC TAATCCGGAA CCTCCACGCA AACGGCGCCT CCTTTTTCTT CATTTGCATC TACTTCCACA
Talbacares TCAGTAGCCC ACATTTGCCG AGATGTCAAC TTCGGTTGAC TCATCCGGAA CCTCCACGCA AACGGGGCCT CTTTCTTCTT TATCTGCATC TACTTCCACA
T.orientalis TCAGTAGCCC ACATTTGCCG AGATGTCAAC TTCGGTTGAC TCATCCGGAA CCTCCACGCA AACGGGGCCT CTTTCTTCTT TATCTGCATC TACTTCCACA
T.tonggol TCAGTAGCCC ACATTTGCCG AGATGTCAAC TTCGGTTGAC TCATCCGGAA CCTCCACGCA AACGGGGCCT CTTTCTTCTT TATCTGCATC TACTTCCACA

ok Bk KRk kR Rk Rk R Rk ik ko ik Sk SRRk Rk Bk RRRRE B kK Bk kRl B Rkl Rk Rk &
A.rochei TCGGACGAGG CCTTTACTAC GGCTCCTACC TCTACAAAGA AACATGAAAC ATTGGCGTAG TTCTTCTACT GCTAGTCATG ATGACTGCAT TCGTCGGCTA
E.affinis TCGGCCGAGG TCTTTACTAC GGCTCTTACC TCTACAAAGA AACATGAAAC ATCGGTGTAG TACTACTACT TCTAGTGATG ATAACTGCCT TCGTAGGCTA
K.pelamis TTGGCCGAGG TCTCTACTAC GGTTCCTACC TCTACAAAGA AACATGAAAC ATCGGTGTAG TCCTACTTCT CCTAGTAATG ATGACTGCTT TCGTCGGCTA
S.orientalis TTGGTCGAGG CCTTTACTAC GGCTCCTACC TCTACAAAGA AACATGAAAC ATCGGCGTTG TACTTCTACT TTTAGTAATA ATAACTGCCT TCGTCGGTTA
Talbacares TCGGCCGAGG ACTTTACTAC GGCTCTTACC TATACAAGGA AACATGAAAC ATCGGAGTAG TACTCCTACT CCTAGTTATG ATGACCGCCT TCGTTGGCTA
T.orientalis TCGGCCGAGG CCTTTACTAC GGCTCTTACC TGTACAAAGA AACATGAAAC ATCGGAGTAG TGCTCCTACT TCTAGTTATG ATGACCGCCT TCGTTGGCTA
T.tonggol TCGGCCGAGG ACTTTACTAC GGCTCTTATC TATACAAAGA AACATGAAAC ATCGGAGTAG TACTCCTTCT CCTAGTTATG ATGACCGCCT TCGTTGGCTA

¥Rk Rk K RRE Rk R Rk R KRRk K RRIORIE Bk ok ok kK Rk Rk lk Rk Bk Rk Rk Rk R Rk Rk Bk
A.rochei CGTACTTCCA T 311
E.affinis CGTACTCCCC T 311
K.pelamis CGTACTTCCC T 311
S.orientalis CGTCCTCCCC T 311
Talbacares CGTCCTTCCC T 311
Torientalis CGTCCTTCCC T 311
T.tonggol CGTCCTTCCC T 311

sk ok ek k311
(B) 1781
K.pelamis CCGGTTTGCC CGCCCTGTC— —GCAGGGG— CGCGTGCAAC A-GACTCCTC CGGAACGCTG AGGGCCGGGG TTGGGGGTTC TCTCTCTCTC TCTATCTTGA
A.rochei CCGGTCTGCC CGCCCTGTC— —~GCAGGGG— CGCGCGCAGC A-GAAGCCTC CGGATCGCTG AGGGCCGGGG TCGCGGGGTC TC———CCTC TCT--CCGGA
E.affinis CCGGTTTGCC CGCCCTGTC— —GCAGGGG— CGCGTGCGAC A-GAAGCCTC AGGACAGCCG AGGGTCGCGG GGCGGGGTTT GCGGGGTCTC TCT-—CCGGG
T.tonggol CCGGTTTGCC CGCCCTGTC— —GCAGGGG— CGCGCGCGAC AAGACGCCTC CGGACAGCTG AGGGCCGGAG GGCGGGTCTC TTCCCCC-GC CGGGTCCCGT
S.orientalis CCGGTTTGCC CGCCCTCTCT CGCAGGGGGA CGCGCGCAAC A-GTCGCCTC AGGACAGCTG AGGGCCCGGG GGTGCGGGGC CTCTTCCCTC CCTCGTTCCC
T.orientalis CCGGTTTGCC CGCCCTGTC— —GCAGGGG— CGCGCGCAAC A-GACGCCTC CGGACAGCTG AGGGCCAGAG GGTAGGTCTC TTCCCCCCCC GGGTTCCCGT
Talbacares CCGGTTCGCC CGCCCTGTC- ~GCAGGGG—— CGCGCGCGAC AAGACGCCTC CGGACAGCTG AGGGCCGGAG GGCGGGTCTC TTCCCCCCGC CGGGTCCCGT

Bkl ok dopllick Rk Rl Rk Rk R K kol Rk Rk R Rkkk & X * *
K.pelamis GAGAGAGGGT CTCTCT-—C TCCCCCCGGC CTGAGGCG—C GCGGGTGTCC CTCTCAC—— GG GG
A.rochei GAG——GGT CTCCCTT--G CTCCCCCGAC CCGAGGCG-C GCGGGCTCGC CCTTCCCTCT CAC GGG GG
E.affinis GGGCCCCTCT CTCCCCA——C CCCCCACGGC CCGAGGCG-C GCGGGTCGCC CCCTCACCCC TCTCCTCGCG GGGAGGGGGG CG——————— ——————————
T.tonggol CGCGGTCGTC CTCCCGAGGA CTTCCCCGGC GCGGCGCGGC G—GGCGGTC GTTTCCCTCC CG-ACGGCCC GAGGCGCGCG CGCGTGGGCG CTTCTCTTCC
S.orientalis CGTCGCGGTC GACCCC——C ACCACGCCCT CCGGGGCGGC GGGGGCTTCC CCGGCGC——— GGA CGG
T.orientalis CGCGGTCGTC CTCCCGAGGA CTTCCCCGGC GCGGCGCGGC G——GTGGTC GTTTCCCTCC CG-AAGGCCC GAGGCGCGCG CG————GGCG CTTCTCTTCC
Talbacares CGCGGTCGTC CTCCCGAGGA CTTCCCCGGC GCGGCGCGGC GCGGGCGGTC GTTTCCCTCC CTTACGGCCC GAGGCGCGCG CGTGGGGGCG CTTCTCTTCC

* % Kk ok k% * ok
K.pelamis GAAAACGCCC —-CGCAACCCC -TCCTTGGTC AGGACCTCGT CCCG-ACCGG ACGGTCCTCC CTTTCCCC— ——— CCCTGG GCGACATGCC
A.rochei AAACCTGCCC —~CGCAACCCC TCCCTTGGTC AGGACCTCGT CCCG-ACCGG GCGGGCC-CC CTCCCTCCAC CCCCTCCCGG GCGACGTGCC
E.affinis GGGAACGCCC G —CGCAACCCC CTCCTTGGTC TGGACCTCGT CCCGCACCGG GCGGGCCTCC CTTTCCCCCC ACCCCCATGG GCGACTTGCC
T tonggol CGAAACGCTC CCCCCACCGC GCGACACACC TCTCCTGGTC AGGACCTCCT CCCG-ACCGG GCGGGCCTTC CCCGTTTCTC —CCCCCCTGG GCGACACGCC
S.orientalis GAGAGCGGTC G———————— ————AGTGC TCCC———C AACCCCCCGG CCCGAGGCGC GCGGGTTCAC GCCCGCGCAC CCTCCCCTCG TC—TGGACC
T.orientalis CGAGACGCCC C—————— GC GCAAAACACC TCTCCTGGTC AGGACCTCGT CCCG-ACCGG GCGGGCCTCC CCACTTCTCC —CCCCCCTGG GCGACACGCC
Talbacares CGAGTCGCTC CCCCC—-GC GCAAAACACC TCTCCTGGTC AGGACCTCGT CCCG-ACCGG GCGGGCCTTC CCCGTTTCTC —CCCCCCTGG GCGACACGCC
* ¥ % % * B kKK RE bk Rk * ok Kk ok

K.pelamis TCGCGGACCC CGGCCCGC-T CAGCTCCGCT —GGGCTGACG GAGCGG—CGG GCTGGATCGT CGGGGCGCCC TCGCGGGGG— TCGGGGACGG AGCTCTA-CC
A.rochei CCGCGGACCC CTGCCTGC-C ACCCTCCGCT CGGGCTGACG GAGAGG—CAG GCCGGACCGC CGGGGCGCCC TCGAGGAGG— TCGGGAG—— —ACTCTAGCC
E.affinis TCGCGAACCA TGGCCTGC-T CACCTCCGCG —GGGCTGACG GAGCGG—CGG GCCGGGTAGT CGGGGCGCTC TCGCGGGTG— TCGGGGACGG AGCTCTAGCC
T tonggol TCGAC-ACCC CGGCCTGCCT GAGATCCCCG —GGGCTGACA GAGCGGGCGG GTCGGAC-AT CGGGGCGCCC TCTCGGGGG— TCGGGGA—— ———————
S.orientalis TCGT-——TCC CGACCGGACG GCCCTCCCCT TTCCCCCCCC GTGCG———— —TCGG————— —GGTGCGCCC TCGCGGGGG— TCTGGGGGGA AACTCT—-C
Torientalis TCGCG-ACCC CGGCCAGCCT AAGCTCCGCG —GGGCTGACG GAGCGG—CGG GTCGGAC-GT CGGGGCGCCC TCGCGGGGGG TCGGGGA—— ——————————
Talbacares TCGAC-ACCC CGGCCTGCCT GAGCTCCGCG —~GGGCTGACG GAGCGGGCGG GTCGGAC-GT CGGGGCGCCC TCGCGGGGG— TCGGGGA——— ——————————

ok * *E K bk * * ok % Aok Bk Rk Rk kK K Bk Rk
K.pelamis GGTACCCAAC CCTCCCCTCT CCTTCGGAGG GAGGAGGGGG GTTCAAAGTC TCCCC-CCCC CGGCGGGACG GAGCGCCCGG
A.rochei GGTACCCAAC CTTCCCCTCT CCTTCGGAGG GGGGAGGGGG GTTCAAAGTC TCCGA-GTCC CGG-GACGCG GAGCGCCCGG
E.affinis GGTACCCAAC CCTCCCCTCT CCTTCGGAGG GAGGAGGGGG GTTCAAAGTC TCCCC-CCCC CGGCGGGACG GAGCGCCCGG
T.tonggol GGTACCCAAC TCTCCCCCCT CCTTCTGAGG GAGGAGGGGG GTTCAATGTC TCCCCGCCCC GCCTCGC—— ————————— CGG—GGCTCG GAGCGCCCGG
S.orientalis GGTACCCAAC TCTCCCTTCC CCTCCGGGGA GGGGAGGGGG GTTCAATGTC TCCTC-CCCC GCTGCGCGCC CCCGGGCGCC CAGCGGGATG GAGCGCCCGG
Torientalis GGTACCCAAC TCTCCCCCCT CCTTCGGAGG GAGGAGGGGG GTTCAATGTC TCCCCACCCC GCCTCGG——— —————————— CGG-GGTTCG GAGCGCCCGG
Talbacares GGTACCCAAC TCTCCCCCCT CCTTCGGAGG GAGGAGGGGG GTTCAATGTC TCCCCGCCCC GCCTCGG——— —————————— CGG-GGCTCG GAGCGCCCGG

SRRIORRIOE Rk Bk kk K K kbl olloiok ok koiok ok Kk ® ok kK skkpkkiollk
K.pelamis GGGTCCTGTC ATCTCCCTTT ACAAAA-CCC AACTTGTCTC TGAATCTTGG CAACCTC-TG TGTGGTGTAA AAACC———— ———— AACAAA A—CGTTG 698
A.rochei GGGTCCTGTC GTCTCCTTTT ACCAA—CCC GAATTGTCTC TGAGTCTTGG CAACCTTATG TGTGGTGTAA AAACC———— ——— AACAAA A—-GTTG 698
E.affinis AGGTCCTGTC GTCTCCCTTT ACAAAAACCC AACTTATCTC TGAGTCTTGG CAACCTC-TG TGTGGTGTAA AAACC AACAAA AA—GTTG 698
T.tonggol GGGTCCTGTG GTCTTCTCCT TTCCAAACCC GACTTGTCTC CGAACGTTGG CAACCTC-TG TGCGGTGTAA AAACC CACAAA AAAAGTTG 698
S.orientalis GGGTCCTGTC GTCTCCCTT—- —CCAAACCCA ACTCTGTCTC TGAATCTTGG CAACCTC-TG TCCGGCGTAA AAAACCGGCC AAAAAACAAA AAAAGTTG 698
Torientalis GGGTCCTGTC GTCTTCCCCT TTCCAAACCC GACTTGTCTC TGAACGTTGG CAACCTC-TG TGCGGTGTAA AAACC———— —— GACAAA AAAAGTTG 698
Talbacares GGGTCCTGTC GTCTTCCCCT TTCCAAACCC GACTTGTCTC CGAACGTTGG CAACCTC-TG TGCGGTGTAA AAACC————— ———— CACAAA AAAAGTTG 698

Rk Rk K x kk ®oRlRk Rk ekl RRRORE Bk K Rk Rkl Rk % sk ok dopkk 698

B ERE 7 R G b (A) FIITST (B) # DNA J¥51)
“2 s FORIEALET IR s 7 - FIRIZALRUT FUARTE
Fig. 1 Aligned sequences of (A) Cyt b and (B) ITS1 for seven Scombridae species

“«

. . . g
: sites not present in the species;

: sites that are identical
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22 EfREEES

Cyt b HE [R5 15 1H 85 73 BT K W] 31 Mg ) 12K
SH AL IR S A 0.168 9, H: b [5 fi i g i | <
figs G A 10 RN ROT- Y W B 4 M 10 27 [Q 4 0 IR
VT 5 06 4 M 121 10 18 AL B B A /0N, A 0.006 5, K H:
I e 1 % 1) 35 4% B B K, O 0.333 55 1TS1 )P

B 35 A% 5 43 BT 26 B 4 M £ 1 11 P £ 207 335t
RS 0.202 5, JH v 5 A 09 R A 68 | RSP
fs 45 A 10 RN K PG 1 0 8 A £ (R 3t AR R B d /N,
0.003 7, BEE SO AIT T A0 M B HE B ok,
0266 8, FRTRIMR, R0 H T b B8 At
fiJ& AR Z IR s AR A B, sk 2 TR

x2 EREBEMEMA Kimura NSHEEEZE(Cytb AL TH; ITSI XMHLEF)
Tab.2 Kimura 2-parameter genetic distance between and within Thunnus species
(below diagonal for Cyt b; above diagonal for ITS1 )

AR Species 1 2 3 4 5 6 7 8

1. T. alalunga 0.0513 0.0564 0.0377 0.0445 0.0810 0.0343 0.0343
2. T. albacares 0.0196 0.0178 0.0194 0.0162 0.0360 0.0479 0.0479
3. T. atlanticus 0.0230 0.0097 0.0277 0.0244 0.0410 0.0530 0.0530
4. T. maccoyii 0.0263 0.0130 0.0163 0.0129 0.0478 0.0378 0.0378
5. T. obesus 0.0296 0.0163 0.0196 0.0163 0.0444 0.0412 0.0412
6. T. tonggol 0.0229 0.0097 0.0097 0.0163 0.0196 0.0739 0.0775
7. T. t. orientalis 0.0065 0.0196 0.0230 0.0263 0.0296 0.0229 0.0032
8. T. 1. thynnus 0.0263 0.0130 0.0163 0.0065 0.0163 0.0163 0.0263

23 RHBERBHNERFHUMBIMEE

DIARBITEARTG Y 7 FhEGFL 0 E LR Cyt b
FIITST #8453 751, 4545 A GenBank | T 2 A HiAlh
24 PG R}t A I 9 S5 A R £ 2 A £
MR ARG

ISR Cyt b #5375 43 B A5 3] 31 FhEG R
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Fig. 3 NJ, MP and ML phylogenetic trees among 11 species of ITS1 sequence

Number beside nodes is bootstrap value (%) after 1 000 replicates ( 100 replicates for ML tree ) .
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Molecular phylogenetic analysis in Scombridae based on Cyt » and
ITS1 fragment sequences

QIU Fan, SU Yongquan, FU Mengna, WANG Jun

(College of Oceanography an Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract: The Scombridae is a family of 15 genera and 51 species of almost epipelagic marine fishes that form the
basis of important commercial fisheries throughout tropical and temperate waters of the world. The currently accepted
classification of the family Scombridae is largely based on classical morphological studies. In order to clarify the
taxonomy and phylogenetic evolution relationship of Scombridae fishes from the view of molecular biology, fragments
with 311 bp of the mitochondrial cytochrome b (Cyt b) gene and 644-692 bp of the internal transcribed spacer 1
(ITS1 ) were amplified from 7 species covering 5 genera in the family of Scombridae. The average contents of A, G,
C and T were 22.8%,16.4% ,31.2% and 29.5% respectively for Cyt b analysis and were 13.5%,31.3%,38.7% and
16.5% respectively for ITS1 analysis. Genetic information indexes, such as Kimura-2 parameter genetic distance
and T/T, ratios, were generated by using a variety of biology softwares. The genetic distance between species within
Scombridae ranged from 0.006 5 to 0.333 5 and from 0.003 7 to 0.266 8 respectively, and the mean was 0.168 9
and 0.202 5 respectively based on Cyt b and ITS1 analysis. The T/T, ratios were 1.8 and 0.9, respectively. With
Trachurus trachurus and Lateolabrax japonicus as the designated outgroups, phylogenetic trees, which include
24 additional homologous sequences of other Scombridae fishes from GenBank, were constructed based on the
neighbour-joining (NJ ), maximum-parsimony (MP ) and maximum-likelihood ( ML) methods. The results affirmed
that the genus Thunnus is a monophyletic group and is the most advanced genus of Scombridae, which is consistent
with morphological hypothesis. Within Thunnus, our molecular results did not support the morphological phylogeny
that stated there should be two subgenera comprising the tropical Neothunnus and the more cold-tolerant Thunnus.
All phylogenetic trees exhibited very close relationships among Katsuwonus, Euthynnus, Auxis and Thunnus,
suggesting that they belong to tribe Thunnini. Moreover, the phylogenetic relationships of genera Sarda, Orcynopsis,
Acanthocybium and Grammatorcynus based on molecular data were not the same as those of these four genera based
on morphological studies. Our results indicated that an objective, scientific taxonomic status for Scombridae species
needs to be confirmed through the studies of morphology, ecology and molecular biology. [Journal of Fishery Sciences
of China,2010,17 (2) : 201-211]

Key words: Scombridae; cytochrome b (Cyt b) ; internal transcribed spacer 1 (ITS1 ) ; phylogenetic tree; fish
evolution
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