B ikE REPORTS

KO, FEE, EHE, IAE, TR, XA

(1. , 712100; 2. , 266071;
, 315211)

) 8 Z IR AT AE (P ortunus tritubercul atus) 9 AMNAR COT BB 3557 467 bp, 7 MKk 16S rRNA &
3557 519 bp, FEF A 2 AESEE 1 AR COI A 3055 5] 468 bp  £54 GenBank AL #9428 T4 4+
COI,16S rRNA # ANLB A BRFIMEL, EF Kimura 3 A58 A KR A4EE(N]) KK M 4% (MP)
MERTEASTZELE A, FHRENFE COI KRB P fo L fadd B0y 3 40 B B 5 7] (429 bp) #4T
oA ZRSEN B MER BFIFHBEAT R EPHXETNES T CCRESH MTEES
EFREXRERE FESARANTHRTEE EHER FRAENS X, AHFE LN B RELAH
M5 ARIE R AL BB A B BAR(R) A AT, Fl R h A3 s ld KRR EA KEKRAR R B4R T
MTERNZGAFXRZABRHESEOHELE S, ARBA LR BRERT BN HEEFRERARFTELR
FEG I R AAI R REE 2 4F

D BAERARRTE RAAT; 2 ToL

1 Q178;Q0953 A 110006 3096( 2008) 04 0009- 10
DNA(mtDNA) , , ,
DNA 2 2 2 2
5 (=3l 35 300
) , 60 ,
i
JiE]
, col,
165 rRN A ,
. , col LS}
DNA , i3

1 #MR5 7%

16S rRNA, COI col 128 o
’ L1 X3
rRNA, 16S rRNA : -
1. 4%/ Ma® ( Portunus trituberculatus)
( Barcode) (DD) (YK)
[7~ 9] [ 10~ 13] (LZ) ( QD) (ZJ)
(4 col
Scylla p aramamosian 00706 0 0080107
ol ' N '
: (40676085) ;
165 rRNA (2006A A 10A406)
[15, 16]
N : (1982), s )
[17]
B , E-mail: zhangshul222 @ yahoo.
L18~ 20] com. cn; s , E-mail: zhxcui@ yahoo. com. cn

Marine Sciences/ Vol.32, No.4/2008



ks REPORTS

(1) : . 1.4 PCR =4 B 5
’ PCR Biospin Gel Extracion Kit
6 6
; it DNAStar5. 01
- 20T 1.5 5FFGKE DA Bdnired K7
g ] 2
1.2 #EARA DNA CenBank cor
50 mg, e 16S rRNA . Clustal X MEGA
,0. 8% 3.1 GenBank
s Kimu
1.3 SR AR A/ BT 3% ra (NJ)
col ; Clustal X , GenBank
=
LCO1490: 4-GGT CAA CAA ATC ATA AAG co1
ATA TTG G-3; HCO2198: S-TAA ACT TCA 2 4
GGG TGA CCA AAA AAT CA-3 16SrRNA — -
2.1 %k ) 52
16SarL: 5-CGC CTG AR AR R B
TTT ATC AAA AAC AT-3: I6Shr-H:5-ccc 2 1.1 COI
GTC TGA ACT CAG ATC ACG T-3 PCR 9 (DD16, DD22, DD24,
Biorrad My Cycler ™ PCR YKI, YK17,§3D9, QOD11, ZJ35, LZ3) COI
X 4 i 11 I 4 A,
2SUL, 2.5 ML 10 buffer, 1.5 ML Mg™ (25 07 PP N o 68 bp
mmol/L), 0.5 HL dNTP( 10 mmol/L), 0.3 BL T.CG (4, T, C 6(%)
A,T,C.G
(10 Hmol/L),1U Taq ( Promega) , o )
i A+ T G+ C col
PCR :95C 3 min,
30 95C 30 s, 55C 30 s, ' '
] ] , /" (R)=3.172,
72 °C 45 s ,72°C 7min PCR
, 181 bp( G-T) 430 bp(G-A)
0. 8% )
,235 bp(GA)
0. 5% TBE( pHS. 0 100 V/cm, EB
(p ) cm, . ( 1(a). 0. 5%
1
Tab.1 The average content of base of partial fragment in the sampled specimen
A(%) T(%) C(%) G(%) A+ T(%)  C+ G(%)
col 9 25.7 38.9 19.7 15.7 64. 6 35.4
5 cor 1 25.6 38.1 20.7 15.6 63. 6 36. 4
16S rRNA
7 35.1 34.8 12.2 17.9 69. 9 30. 1
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2.1.2 16S rRNA bp 16S rRNA , 519 bp
7 (DD2, DD4, ZJ1, Z]9, : 224 bp
Yk4, Yk10, Yk27) 16S rRNA 519 T 0.2%( 1(b))

1 CTACGCTATAATGGCTATTGGTATTTTAGGATTTATTGTCTGAGCTCACCATATATTCAC
61 AGTCGGTATAGACGTCGACACTCGAGCATATTTTACATCTGCTACTATGATTATTGCAGT
121 TCCCACTGGAATTAAAATTTTCAGGTGACTAAGAACTCTTCATGGCACTCAAATTAATTA
181 TAGACCTTCTATGCTGTGAGCTTTAGGATTCATTTTCCTTTTCACCGTAGGAGGCTTAAC
241 AGGAGTTGTTCTTGCAAATTCTTCTATTGATATTATCCTTCACGATACATATTATGTAGT
301 TGCCCATTTCCACTATGTTTTATCTATGGGAGCAGTCTTTGGCATCTTTGCCGGTATTGC
361 TCATTGATTCCCTTTATTTACAGGGATGTCTCTTAACCCTAAATGAATAAAAATTCACTT
421 TACAATTATGTTTATTGGTGTTAACTTTACTTTCTTCCCTCAACATT
(2)
1 CCTGCTCACTGATAAAAATTATTAAATAGCCGCGGTATCTTGACCGTGCAAAGGTAGCAT

61 AATCATTAGTTTTTTAATTGAAAACTTGTATGAATGGTTGGACAAAGAAAAAGCTGTCT
121 CTTTCATTAAAATTGAATTTAACTTCTAAGTGAAAAGGCTTAGATATTTTAGAGGGACGA
181 TAAGACCCTATAAAGCTTTATAAATTTAGAAATTTTATATATTTTTTTAATAATGATAATCT
241 TTTGAAAATTTATTGGGTTGGGGCAACAAAAGTATAATTATTAATAACTGCTAGAAAGTA
301 TTACAATTGTTTTTGTCATAAAGAAAATTAGTTGATCCCTGAAAGGGATTAAAAGATCA
361 AGTTACTTTAGGGATAACAGCGTAATTTATTCTGAGAGTCCTTATCAAAGAATAAGTTT
421 GCGACCTCGATGTTGAATTAAAATGTCTTTATAGTGCAGCAGCTATATAAGAAGGTCTG

481 TTCGACCTTTAATTTTTTACGTGATCTGAGTTCAGACCGGA
(b)
1 COI(a) 165 rRNA (D)
Fig.1 The sequences of partial COI gene(a) and partial 16 S rRNA gene(b) of Portunus trituberculatus

2.2 BMEAZBRE M 132, 31,
2.2.1 col 17.2% 7
/ 3
col Folmer '™  Pak «c 2 . 4 . (Seylla
umbi  # paramamosain) (Seylla tranquebarica)
col , Palumbi ) (Scylla serrata) ,
’ Col (Seylla olivacea ) s LS}
GenBank col 7 5 (Charybdis of f inis ) IS ( Charybdis j ap oni-
22 3 ¢  cor . W Charybdis acuta) W Charybdis
col , helleri), B3 (Charybdis f eriatus)  Charybdis
col 4 ( (Por- J aubertensis ;
tunus) ( Callinectes) %} ( Charybdis) 4 :
(Seylla)) 16 ( 2 g9
433 bp , 163
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2
Tab.2 The data of portunid crab

G enBank

(Portunus p el agicus Linnaeus, 1766)

(Portunus trituberculatus M iers, 1876)

(Portunus sayi Gibbes, 1850)
cylla paramamosain Stam pador,
Seyll in S dor, 1949

(Seylla tranquebarica Fabricius, 1798)

(Scylla olivacea Herbst, 1796)
(Seylla serrata Forskal, 1775)

Callinectes of f inis Fausto, 1860

Callinectes similes Williams, 1966

( Callinectes sapid us Rathbun, 1896)

W Charybdis hellerii A.Milne Edw ards, 1867)

U3 Charybdisjaponica A. Milne Edwards, 1861)

W3 Charybdis f eriatus)

Charybdis j aubertensis
W Charybdis af f inis Dana, 1852)

B3 Charybdis acuta A. Milne Edwards, 1869)

W Charybdis miles De Haan, 1835)

W Charybdis truncata Fabricius, 1798)

W3 Charybdis natator Herbst, 1794)

AF082732( COT)
D(388052(16S rRNA)

DQ388053(16S rRNA )

AY750937( COI)
AY841366( 16S rRNA)

AY373353( COI)
AF109320( 16 S rRNA )

AY 373356( COI)
AF109321( 16 S rRNA )

AY 97002(COI)
AF109318(16S rRNA )

QD407677(16S rRNA )
U75209 (16S rRNA )

AY 682077( COI)
AJ298190( 16S rRN A )

AY351872( COI)
DQ407666(16S rRNA)

AY351869( COI)

AY351877( COI)

DQO62727(16S rRNA)

AY351879( COI)

AF082733( COI)

AY351869( COI)

AY351870( COI)

AY351876( COI)

AY351874( COI)
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98 Charybdis japonica
58 Charybdis affinis
Charybdis miles
— Charybdis feriatus
100 L———— Charybdis jauberternsis
— Charybdis acuta
100 L'——— Charybdis helleri

Charybdis truncata
T' Charybdis natator
94 Portunus trituberculatus™®
Portunus pelagicus
Callinectes sapidus
Scylla olivacea
3 Scylla serrata
493‘—‘— Scylla paramam osain
0.02 88 Scylla tranquebarica
2 col Kimura NJ
Fig. 2 Neighbor Joining tree of portunid crab constructed with Kimura 2 parameter model based on partial COI gene sequences
* (3, 4 ), 2 50

* stand for this experiment detected sequnces, the same as Fig. 3 and Fig. 4 bootstrapvalue less than 50 are not displayed in Fig. 2

2.2.2 165 rRNA : 3
355 bp 356 bp
GenBank 16S rRNA , /
R 10 44 , 3 16S rRNA NJ
I 4 12 ( 3 : 4 ,
LS} 16S rRN A , i
R ;MP ( 4
( 2 500 bp 4
R 157 108 03
49 13%
3
Tab.3 Homologous sequences analysis of partial mitochondrial fragment
N T(%) C(%) A(%) G(%) / (R)
I 9 38.8 18.5 26.7 16 1.604
2 38.3 18.9 26. 8 16 2.351
col
4 39.3 18 27 15.7 2.764
1 35.8 21.2 26.3 16.7 -
it 2 37.0 10.9 33.9 18.2 0.833
16S rRNA 3 34.5 12.9 34. 6 17.9 2.035
4 34.7 11.2 35.9 18.2 2.556
3 34. 1 13.6 33.8 18.5 1.946

Marine Sciences/ Vol.32, No.4/2008 13
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997 Charybdis feriatus
' Charybdis helleri

Scylla olivacea

94

Scylla serrata

72 _'j Scylla paramamosain
71 Scylla tranquebarica
100 Callinectes affinis
100 |: Callinectes sapidus

Callinectes similis

100

Portunus sayi

99 _,7 Portunus trituberculatus*
73 Portunus pelagicus

0.02

3 16S rRN A Kimura NJ
Fig. 3 Neighbor Joining tree of portunid crab constructed with Kimura 2 parameter model based on partial 16S rRNA gene
sequences
480‘: Callinectes affinis
99 Callinectes sapidus

66 Callinectes similis

Portunus sayi
o7 86 { Portunus trituberculatus*
71 Portunus pelagicus

Scylla olivacea

Scylla paramamosain

97
64 { Scylla tranquebarica
32 Scylla serrata
Charybdis helleri
Charybdis feriatus
0.02
4 16S rRNA MP

Fig.4 Maximum Parsimony tree of portunid crab based on partial /6S rRNA gene sequences
1 000 s 274, 0.7189, 0.69%4 4

Numbers around branches are percentage of bootstrap values by 1 000 replicates. Tree length is 274, CI is 0.718 9, Rl is

0.694 4
2.3 HouiT 53T AR RR AL &K
i cor 79 5, " W [
( 2) 10 / (R) I — I5( 2. 176),
429 bp . MEGA4.0 o H- o Kooy, B- o EHLole),
:9 Ik} 0. 014~ s} 13 et R
0. 175 I =] =l (0.741,1.016) , I i
0.014 0.017, ,
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H Fu3F CTATAATGGCTATTGGTATOCTAGGATTTATTGTCTGAGCOCATCATATATTCACAGTTGGATAGACGTOGACACCOGAGCATACTTTACATCAGCTACTATAATTATTGCTGTGCCTA 120
46,3553 CTATAATGGATATTGGTATOCTAGGATTTATTGTCTGAGOOCATCATATATTCACAGTTGGGATAGACGTCGACACCOGAGCATACT TTACATCAGCTACTATAATTATTGCIGTGCCTA 120
413543 CTATAATGGCTATTGGTATICTAGGATTTATTGTCTGAGCCCATCATATATTCACAGTTGGGATAGACGTOGACACCCGAGCATACTTTACATCAGCTACTATAATTATTGCTGTGCOCTA 120

#F3F CTGGAATTAAAATTTTTAGATGACTTAGAACCCTTCATGGEACTCAAATTAACTATAGACCTTCTCTACTATGGGOCCTIGGTTTTATTTTCTTATTCACAGTAGGAGGACTTACTGGAG 240
4635F CTGGAATTAAAATTTTTAGATGACTTAGAACCCTTCATGGTACTCAAATTAACTATAGACCTTCTCTATTATGGGOOCTTGGTTTTATTTTCTTATTCACAGTAGGAGGTCTTACTGGAG 240
LT CIGGAATTAAAATTTTTAGATGACTTAGAACCCTTCATGGTACTCAAATTAACTATAGACCTTCTCTACTATGGGOCCTTGGGTTTATTTICTTGTTCACAGTAGGAGGACTTACTGGAG 240

A ¥F TAGTTCTGGCAAATTCTTCTATCGATATTATTCTOCACGACACATATTATGTTGTAGOCCATTTCCATTATGTICT TTCTATAGGAGCTGTATICGGAATTTICGCTGGTATCGCOCATT 360
46333 TAGTTCIGGCAAATTCTICTATOGATATTATTICTOCACGACACATATTATGTAGTAGOCCATTTOCATTATGTTCT TICTATAGGAGCTGTATTIGGAATTTTOGCTGGTATCGOOCATT 360
LT TAGTTCTAGCAAATTCTTCTATCGATATTATTCTACACGACACATATTATGTTGTAGOCCATTTCCATTATGTTCT TTCTATAGGAGCTGTATTOGGAATTTTOGCTGGTATCGCOCATT 360

A ¥F GATTOOCTTTATTTACTGGGCTTTCATTAAACCCTAAGTGAATGAAAATTCACTTTACTATCATATTTA 429
465357 GATTOCCTTTATTTACTGGGCTTTCATTAAACCCTAAGTGAATGAAAATTCACTTTATAATCATATTTA 429
L9555 GATTOOCTTTATTTACTGGGCTTTCATTAAACOCTAAGTGAATGAAAATTCACTTTACTATTATATTTA 429

5 5 5 I col
Fig. 5 Homologous sequences alignment of partial COl gene fragment in sam pled crab, Charybdis hellerii and Charybdis acuta

Note: The nucleotide differences of the sequences weve marked with shadow

w1 s 3 N
3 it ) ® .
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GC , col 16S rRNA
[7.24] . AT , =
DNA R
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The Applications of mitochondrial DNA in phylogeny recomr
struction and species identification of portunid crab

ZHANG Shu-?, LI Xrlian"?, CUI Zhao xia’, WANG Hong xia’, WANG Chun lir’,
LIU Xiac lin'

( 1. College of Animal Sciences and Technology, Northwest ScrTech University of Agriculture and
Forestry, Yangling 712100, China; 2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 3. College of Life Science& Biotechnology, Ningbo Univesrity, Ningbo 315211, China)
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Abstract: The partial sequences of COI and 16S genes were determined from Portunus trituberculatus,
and partial sequences of COI was determined from sampled specimen. All homologous partial sequences of
COI and 16S in Portunidae were collected from GenBank and aligned with the homologous sequences of P.
trituberculatus. The NJ tree and MP tree were constructed using Kimura 2 parameter model. Homologous
sequences (429 bp) of sampled specimen and genus Charybdis were aligned. Theresults show that the aver
age content of AT is obviously higher than that of GC in both genes. Charybdis is a different group which
separated from Portunus, Callinectes and Scylla. Charybdis should be included in subfamily T halamitinae
but not in subfamily Portuninae. Sampled specimen is identified as Charybdis acuta for its genetic distance
and R value. This experiment researched on the phylogenetic relationships of portunid crab and identifica
tion of sampled specimen, and it provides important information for the phylogeny reconstruction and spe

cies identification of portunid crab.
(A g 4%: ) 33
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