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Studies on mitochondrial cytochrome oxidase subunit I
fragments of two genera of Sparus fish

ZHANG Feng-ying MA Ling-bo SHI Zhao-hong XIA Lian-jun MA Chun-yan
Key and Open Laboratory of Marine and Estuarine Fisheries Ministry of Agriculture East China
Sea Fisheries Research Institute ~ Chinese Academy of Fishery Science Shanghai 200090 China

Abstract Mitochondrial cytochrome oxidase subunit I COI  fragments of Sparus macrocephalus and Sparus latus
were amplified using universal primers. By sequencing the sequence of 581 bp nucleotide was obtained and the
average contents of A T G and C were 25.8% 32.6% 18.0% and 23.6% respectively. The content of AT
was higher than that of GC  which was similar to the results in other fish. The two sequences showed 14 substituted
sites and 13 variable sites between the 19th and the 139th base pairs. The variation frequency of this fragment was
relatively high so it was suggested to be a molecular marker to identify Sparus or its population. Comparing with
Taius tumifrons  Pagrus major and Pagrus auriga the transition times were more than transversion times. No
insertion and deletion of sites were found. The result of sequence divergence analysis revealed that the discrepancy
was from 2.4% to 18.2% between the 5 fishes. The highest was between P. major and S. latus and the lowest
was between S. latus and S. macrocephalus . The two sequences were submitted to GenBank and the accession

numbers were DQ185608 and DQ185609.
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DNA mitochondrial DNA mtDNA
DNA
mtDNA :
DNA
Sparus Percoiformes Percoide Sparidae
3 Sparus macrocephalus Sparus latus Spsrus berda
RAPD
mtDNA 26 I
cor Taius tumifrons GenBank Pagrus major
Pagrus auriga
1
1.1
85% 4 C
1.2
1.2.1 DNA
200 mg 1.5 mL TE 2~3h 3~4
500 . TE 1% SDS 200 pg/mL K 55 C
3~4h / 2 70%
ddH,0 4 <C
1.2.2 cor
col COla  AGTATAAGCGTCTGGGTAGTC CcoIf
CCTGCAGGAGGAGGAGAYCC ® PTC - 200 PCR PCR
50 pl 10 x buffer 5.0 pL. Mg?* 2.0 mmol/L 10 pmol/L
2 pul ANTP 2.5 mmol/L 4 pL. Tag  TaKaRa 5 U/pl. 0.4 pL 2.0pl.  ddH0
94 C 5 min 94 C 30s 55 C 30s 72 C 60s 35 72 C
10 min PCR 1.5% EB
1.2.3 PCR
UNIQ-10 DNA PCR pMDI18-T TaKaRa
10 pL 1 pL Ligation Solution I 5 pL. PCR 1 pL. ddH,0 3 pL. 16 C
1h 4 C DH5a LB
PCR
1.2.4
Mega3.0 ° CLUSTALX
Kimura
2-parameter ° neighbor-joining GenBank
col Pagrus major P. auriga
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Abudefduf Taurus 135221 A. declivifrons 135211 Auxis rochet  AB105165
Auxis thazard ~ AB105447 Scartelaos histophorus ~ AF391346 fike
Pseudapocryptes elongates AF391394 Thunnus thynnus  AY302574
Bootstrap value 1 000
2
2.1 Ccol
DNA 650 bp PCR
581 bp 1 Blast GenBank mtDNA COI
80% GenBank
DQ185608 DQ185609
ATGC 25.8% 32.6% 18.0% 23.6% A+ T
G+C col 1 14
19 ~ 139 bp 13 140 ~ 581 bp 1
col 5
154 26.5% 76
2.1 3
12
1 2
Tab.1 Sequence composition of mitochondrial COI region of two Sparus fish and other Sparidae fish
%
A T G C A+T G+C
S. latus 25.8 32.4 18.1 23.8 58.2 41.9
S. macrocephalus 25.8 32.9 17.9 23.4 58.7 41.3
T. tumifrons 24.4 32.2 19.4 23.9 56.6 43.3 3
P. major 23.2 34.3 18.8 23.8 57.5 42.6 AP002949
P. auriga 24.1 31.3 19.4 25.1 55.4 44.5 AB124801
col
13.8% ~18.2% 2.4%
13.0% 18.2%
13.8% 2
2 cor /

Tab.2 Percentage divergence below diagonal and number of transitions/transversions above diagonal for
mtDNA COI sequences of Sparidae fish

S. latus S. macrocephalus T. tumifrons P. major P. auriga
S. latus — 5/9 56/40 69/37 59/40
S. macrocephalus 2.4 — 55/35 68/32 57/35
T. tumifrons 16.5 15.5 — 63/17 67/16
P. major 18.2 17.2 13.8— 60/15

P. auriga 17.0 15.8 14.3 13.0 —
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S.latus GAA GTA TAT ATT TTA ATT TTG CCA GGA TTC 6GT ATA ATC TCC CAC ATC GTA GCA TAC TAT TCG GGC AAA AAA GAC CGT
T. tumif .., .. T... ... C. ... CT.o oo P o s s T Ly o CGC T e o A
P.major ... ..T..C... C.T ..CC.C.,. .. GV 6. LT T ToTo, L CuuTeis o uCuT ot ool LA
P.aurig ... ..C..C... C.. ... CC..T... .. Tohoer e s s Tl L. C..T..CGT..T... ... ..G.
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S. latus TIC ATG GTA GGA GCC CAT CAC ATG TTC
S.macro .G .Go ..o s v v Tl i e s e e GG e e e e T s T e e e
T. tumif ..7T P O GG T WO oL,
P.major ... .GT ... ... .. ... ..CT. .. ool G aus .. T.6. ... C6oen wns W TLCT LT L.Cs oL LT
Poaurig ... .GC..C ... ... .6 0Tt cul vis e e B G oG T..CT C

S.latus ACA GTT GGT ATA GAC GTT GAC ACA CGT GCT TAT TTT ACA TCC GCA ACA ATA ATT ATT GCC ATC CCA ACT GGT GTA AAA
Totumif .o oo G A6 T o v vie o6 €€ i€ty ol i e s e e e e TG T...

P.major ... .. C..6..6..T. .. ... cos cil G000 . S NUE S T..6
P.aurig ... ... ..A .. G ... .. A r sl A L e e e e e W T LA LALLT LG

S. latus GTA TTT AGC TGA TTA GCC ACC TTA CAC GGA GGG ACA GTT AAA TGA GAG ACC CCT ATG CTC TGA GCT ATC GGC TTT ATC
T o U

T. tumif ..C ... ... ... C6..6... C.T fae cun e ves aee e
P.major ..T ..C... ... coi AL GT.T.6..Cu A tes e oiCic v v hees e 0 C G ol LT
P.aurig ..C..C... ... C. ALTCGT ... .. G... ... A ol LG Clll T LG CGT L L LT

S.latus TTC CTA TIT ACA GTT GGG GGT TTA ACA GGT ATT GTA CTA 6CC AAC TCC TCC CTT GAC ATT GTT CTT CAC GAC ACC TAC
SIMACTO L. it it tih teh ceh e e e e e e e e e e e e e e
Totumif ... oo GG T A G vee et €l e T ik T e e i€ e T T T
P.major ... ... ... ... .A..T..C........C ) e e .
P.aurig ... ... ..C... .. A..C. Ao .. GuiCuvr Cuvt e e BT ey o Tas e 0 C e Towe ...

5. latus TAT GTA GTA GCC CAC TTC CAC TAT GTC CTA TCA ATA GGC GCA GIC TTC GCC ATT ATG GCT GGT TTC GTC CAC TGA TTC
SSMACTO .. Li il it il sl i i e i e e e e e e e e e e e e e

Totumif ..o o0 T ois v vis v e e T v cih e e T (o T I Tove ves
P.major ... ... ..T ... ... o vvs vur T T e e . LT
P.aurig ... .. C... .. Tl oir s T aC s vi b s T o ois e eee i€t e

S.latus CCT CTA TYC TCT GGT TAT ACC CTT CAT AAT ACC TGA ACT AAA ATC CAC TTT GGT ATT ATG TTT GTA GGC GTT AAT CTC
N 2 o

T.tumif ..C ... ... ..A
P.major ... ... ..T ,,A ..
P.aurig..A ... ..T..A

S. latus ACA TTC TTC CCT CAA CAC TTC CTT GGC CTA GCC GG

S.MACTO ««+ =41 cxs veae tas vaa nes ssa sas s2s wan o

P.major «++ »++ o+« A oG ool Ll G LT
P.oaurig -« =<« =0 R G Lol L
1 col
Fig.1 Sequence comparison of COI region of Sparidae fish
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100 [ kfEE¥ Auxis thazard
100 [R#E#% Auxis rochei
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—
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Fig.2  Molecular phylogenetic tree of Sparus fish and other fish constructed by NJ method
3
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DNA J. 2004 31 9 983-1000.
J. 2000 19 2 139-143.
J. 1990 2 36-44.
2 RAPD J. 2004 23 2 55-61.
.3 DNA D-loop J. 2004 28 4 371-374.
DNA D-loop J. 2006 15 1 17 -
20.
cor J. 2005 245 83-89.
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