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(Rhizostomeae)
(Rhopilema),
( , 1936; Kramp, 1961;
, 1978),
(Rhizostomeace) (Stomolophidae)
(Stomolophus),
,2004)

1.1

(Rhopilema esculentum)

B

(SZ1—SZ3)

121.0°E 34.5°N, 122.0°E 36.0°N, 124.0°E 34.0°N(

1)

95%

(Nemopilema nomurai)

>

>

(DZ1—DZ3)

(YZ1, YZ2)

(Rhizostomatidae)

(CZ1, CZ2)

(Stomolophus meleagris)

41°h

37°h

35°F

Fig.1

The location of sampling

1.2 DNA
) DNA

, CTAB

(Haeckel, 1879) s
DNA(

200710015295.X) 0.8%

1.3

Col1

LCO1490: 5=GGT CAA CAA ATC ATA AAG ATA
TTG G-3 7 HCO2198: 5“TAA ACT TCA GGG TGA
CCA AAA AAT CA-3 TKnowlton et al, 1998) 16S
16Sar-L: 5 ZCGC CTG TTT
ATC AAA AAC AT-3% 16Sbr-H: 5*CCG GTC TGA
ACT CAG ATC ACG T-3 THebert et al, 2003) PCR
Bio-rad MyCycler "MPCR ,

25 ul, 2.5 pl 10><buffer, 1.5 pl Mg*" (25mmol/L),
0.5 ul ANTP (10mmol/L), 0.4 pl (10 pmol/L),
1U Tag (promega), PCR
95 3min, 35 [ 95
30s 40—60 30s (
)y 72 Imin], , 712 7min

16S PCR 95 3min,
35 ( 95 30s 55—61 30s
72 Imin), , 72 7min
14 PCR

PCR Biospin Gel Extracion Kit

>

DNAStar5.01

1.5
Clustal X MEGA 3.1
ey
DNA 2) GenBank
, (NJ) ,
Kimura
2
2.1 COI 16S

(DZ1) (GenBank
EU373722) (YZ1) (EU373723)
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(CZ1 CZ2) (EU373724) 4 COI (Nemopilema nomurai,
633bp COlI , Accession number: AB243416) ,

s 4 , (Catostylus mosaicus) ,
C—T, G—A, , 0.002, COIL
/ ; A T C G GenBank 16S
26.6% 37.0% 17.8% 18.6% ,
(DZ2 DZ3) (YZ2) (Cz2) 4 Cassiopea sp. (Accession number: U19374),
16S 578bp, D2 251bp
(GenBank EU373726),
(EU373725), A T C G 3
348% 32.4% 14.0% 18.9% (barcode) s
3 (Sz1 COlI 16S
SZ2 SZ3)COI 645bp, , Hebert  (2003) ColI
A TCG 27.4% 36.0% 18.3% 7
18.3%(GenBank EU373728); 100 ,
16S 479bp, ; 16S TRNA
, ATCG 37.0% 29.4% (
15.0% 18.6%(GenBank EU373727) , 2002),
2.2 (Kuo et al, 2003; Orti et al, 1996, 1997)
16S
COI , 632bp COl (0.0%—0.2%, 0.2%—
( ; 0.6%) (13.1%—13.3%,
) 2), 18.9%—19.2%), ,
0.6% 0.5%, ;
18.9% 19.2%, ’
C D col (0.2%—0.6%),
16S , 446bp
, / (3 ’
(0.0%—0.2%),
(13.1%—13.3%)( 2) (16S  0.0%—0.2%; COI 0.2%—0.6%)
s (Angel, 1993;
2.3 Palumbi et al, 2003), ,
Genbank COl .
A (Rapoport, 1994; Jablonski et

(Nemopilema nomurai AB243416; Catostylus mosaicus
AY319476; Mastigias sp. Nakamur AY903007; Cas-

siopea xamachana AY319468),

529bp
« 4, « 3
, (Kolpophorae)

(Daktyliophorae) ;

al, 2003) ,
54cm 3000 s
( , 2004),

, 23—

DNA
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*1 XEHRET col ZEREFINZERESR

F2 REHRET 16S ERAREFIINZERES

Tab.1 The nuclei diversity of partial COI gene in the jellyfish Tab.2 The nuclei diversity of partial 16S gene in the jellyfish
1(CZ2)  2(CZ1) 3(YZl) 4(DZ1) 5(SZ1) 1(DZ3) 2(DZ2) 3(YZ2) 4(CZ2) 5(SZ3)
1(CZ2) 1(DZ3)
2(CZ1) 0.000 2(DZ2) 0.002
3(YZ1) 0.005 0.005 3(YZ2) 0.000 0.002
4(DZ1) 0.006 0.006 0.002 4(CZ2) 0.000 0.002 0.000
5(SZ1) 0.194 0.194 0.192 0.189 5(SZ3) 0.131 0.133 0.131 0.131
98571
74 | Nemopilema nomurai
97 CZ2 (Rhopilema esculentum) Daktyliophorae
Catostylus mosaicus
| Mastigias sp. nakamurai
Cassiopea xamachana :| Kolpophorae
2
—
4 COIl R Kimura NJ

Fig.4 Neighbor-joining bootstrap consensus tree reconstructed with MEGA4 using the Kimura model, based on partial
sequences of COI gene

1000

*3 ET CO1#HFTY, XA Kimura WS HHHE
HEMERES
Tab.3 The genetic distance using Kimura model based on
partial sequences of COI gene

1

2 3 4 5 6

1(SZ1)
2 (Nemopilema nomurai)  0.002
3 (CZ2, Rhopilema escu- 0209
lentum)
4 (Catostylus mosaicus) 0.210
5 (Mastigias sp. nakamu- 0268

rai)

6 (Cassiopea xamachana) 0.284

0.209

0.213 0.259

0.271 0.289 0.286

0.284 0.282 0.272 0.253

16S
168
168
(13.1%) COI
16S
/
16S

COI 16SrRNA
, Hebert (2003)
, 16S
446bp
(632bp) (19.4%),

16S
, COI ,
18%(Bucklin et al, 1998), 4%
19% (Knowlton et al, 1998), 7.5%
(Peek et al, 1997), 11.5% 30.8%
(Meyran et al, 1997) Dawson (2001)
, COI 10%—20%
, 632bp  COI
, ( 30—40cm) COlI
19.4%, Dawson (2001)
COI )
GenBank
s 98,
(0.2%), 529bp COI
Holland  (2004) COlI
Cassiopea ,
, (1% ),
Col1
(0.2%) ,

>

(Omori et al, 2001, 2004),
(
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), COI
DNA

, Gershwin (2001) ,
A.
A. labiata (Chamisso

A. aurita

aurita R
et al, 1821) ,
) A. aurita
A. labiata s

A. aurita

s N. nomurai S. meleagris

, Kamp(1961)

COlI ,
cc ,,(Szl)

0.209, Catostylus

mosaicus 0.210,

COI

, 2002. 16S rRNA

78—83

, 1978. . : 11—

70
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: , 1—175

, 2004,
, 19(5): 10—12

, 2004.
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MOLECULAR IDENTIFICATION OF TWO MACRO-JELLYFISH IN CHINA

ZHANG Shu, ZHANG Fang, LIU Yuan, CUI Zhao-Xia
(Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)

Abstract Rhopilema esculentum and Stomolophus meleagris are two common macro-jellyfishes in the Bohai Sea and
the Yellow Sea, China. The partial sequences of COI (633bp, 645bp) and 16S (578bp, 479bp) genes were determined from
adults of the two species. Only one variant locus in 16S sequence was revealed, while four variant loci were shown in R.
esculentum. In S. meleagris, the partial COI gene showed coherent sequences among individuals, the same as that of the

partial 16S gene. For ephyra and young jellyfish, the COI sequence differences in R. esculentum was 0.5%—0.6%; and
18.9%—19.4% in S. meleagris; the 16S sequence differences in R. esculentum was 0.0%—0.2%; and 13.1%—13.3% in S.

meleagris. The results show that the samples of ephyra and young jellyfish were actually R. esculentum. The homologous
sequences of other jellyfishes were collected from GenBank to construct a molecular phylogeny tree. The relationship of
four suborders agreed with the traditional taxonomy. The analyses on the COI gene sequence show that S. meleagris and
Nemopilema nomurai should be the same species. Barcode used in this study would provide important references for the
species identification, young jellyfish classification, and phylogeny.

Key words Mitochondrial gene, Rhopilema esculentum, Stomolophus meleagris, Young jellyfish, Barcode
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