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CTGCGGAAGGATC-3")  ITSRI1(5'-GCTTTGGGCT
GCAGT CCCAA GCAA CCCACTC-3")
ITS , ITS1 58S rRNA ITS2 PCR

: 25 uL PCR 80 ng
DNA, 10 pmol , 2.5 pmolMgCl,, 0.2 umol dNTP,
Taq DNA 1 U PCR : 94°C4 min;
94°C40 s, 55°C40s,72°C 40s, 30 ;
72°C 10 min; 4°C , PCR
1% ,
pMDI18T, E.coli DH5a

, PCR
,37C ,

E E E
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MEGA 4.0 >

Kimura 2-paramter

Kimura 2-paramter (NJ)

i

(bootstrap) , 1 000
DNASP 4.50 ,
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s Nm
(AMOVA)

ARLEQUIN 3.11

(F-statistics,

Fy), (permutation test) Fy

( 1000)

2 HX

2.1 FHEBEINKRE. SHEBRIALER
PCR 3 8 24 ,
s Clustal ,
1 080~1 096 bp ,
ITS2 , 1 1
, A G T C (A+T) 23.97%,
25.56%, 25.98%, 24.42%  49.95%
, 26
, 19 (
L,AIGT ) 7 ( A/T 4
,A/C1 ,G/C1 ), 2
29 ,
GTCGTTCG, AACAA, GAG, TGTC/TGTCTGTC

ITS
ITS1, 5.8S

T/C
,G/T2
, 4

12

001
071
141
211
281
351
421
491
561
631
701
771
841
911

1051

2.2

ATTACTGATA
TTATGCAGCA
GTGTCTGTCC
GTTGGTTGTT
AGAGACGTTC
AAACCAAGAA
TATGTAGTGT
CATGGAGCAC
ATGTGGCGTT
TTCGAAGTTC
TGCACGCACA
GCTTGGGTCG
CCGCTGAATT
GAAGCGGGAA
TCAAAACGGA
CAGGGCAGAC

, 17

CACTGATTGA
GCTGACACAA
TTGCATGAAG
TTTGCTGCCA
GCTCGTTCGA
ACAACTTCCA
GAATTGCAGA
GTCTGTCTGA
GAGGCAACAC
AATTGAGTCA
CTCGGCGCAA
CCGCAGTGTG
TAAGCATATT
TTGCTCAAGC
TCTACCCTGC
CGTTCGTGAT

Fig. 1

, 26

B

CGTACTGACA
CACGACCACT
AGCACCTCCC
TTTTTAACAC
TCGTTCGTTT
ACGGTGGATC
ACCCAGCGAA
GCGTCATGGC
GGCGTTGATG
TGTCACGGTA
CTCGCACGCA
TCCACAGTGT
AATAAGCGGA
TGGAAATCTC
CAAAGTTGCT
GCGCTTTCGA

1

ZRRITS B3 3 S

ATCTGATTGT
GTGAACTTGT
TCGTGTGTCT
GTTATTATAT
GTCTCTTGCT
TCTTGGCTCG
TCATCGAATC
CAATCAATCC
ACGGACATCG
GTAGAGTACG
GTAGCAGCGA
GTCCTGCTTG

CTGTCGTCTG
ACCATCCGTG
ATCTCTTCGG
TATACAAATT
GTATACGTGT
TGCATCGATG
TTTGAACGCA
CAATAGCACA
GCCATCAACT
GTAACCTTGC
TATGCCATCA
TTGTTTTGAC

GGAAAAGAAA CTAACAAGGA

TGTTGCTTGC

AACAGCGAAT

TGGAAGAGCG CATCGGAGAG

T

(ITS)

17

29
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TCGCTTGCTT
TGAGGTGGAC
CCTCACATTG
GTTGCTGCAC
GGCTAGCGAT
AAGAACGCAG
AATGGCGCTC
CGCTCTTCTG
GATGTCTGTC
AGAACAGCTG
GTCTGCTACA
CTCAGATCAG
TTCCCCCAGT
TGTAGTCTCG
GGTGACAATC

ITS nucleotide sequences of Rhopilema esculentum

11.8%
12

, 24

GTGCAGCAGC
AGAGCTGCGT
GAGCTATTTT
ACGCACCAGA
AAAACAAAAC
CCAGCTGCGA
CTTGGTTCTC
CAAAGAGAGC
AGCCGCGTGC
TCTGTGCGCA
CTCGTTGTGT
ACGAGACTAC
AACGGCGAGT
AGAAGCGTCT
CCGTGCGAGG
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BESMERITS FIERMAREXBEE
Tab. 1 Variable nucleotide positions in ITS region of 17 haplotypes and number of individuals of each haplotype found
in each locality

'hmAmmw

(

2)

11222222333445666778811
37806012799034157116175800
42584295529899641686388219

92
1 TTATAATCACGAGAGAAGCGTTAACG 0 0 1
2 e T...... 2 2 3
3 C...C....LA........ 0 0 1
4 C....,A....G.. 0 0 1
5 LCol. C.G...A........ 0 0 1
6 ..G.G...... C.....,.A..G.... 0 0 1
7 C..A.A....... 0 1 0
8 ALLAL 0 1 0
9 T.T.T.....A........ 0 1 0
10 GA......... T...,A...... A 0 1 0
- C....GAT.....T 0 1 0
2 C.G..A........ 1 1 0
3 T..C.G...A.C...... 1 0 0
14 1 0 0
s C.GA........ 1 0 0
e CC...,A....... 1 0 0
7 T...,.A...T... 1 0 0
R2 BEINMHEKITSHEARKUAREXSBEE
Tab. 2 Insertion-Deletion polymorphysm and the number of each haplotype in Rhopilema esculentum populations
33333333 33333 555 66666666
00000000 66666 777 33344444
01234567 12345 345 78901234
I 1 0 1
I e GAG TGTC----en--- 2 2 2
m e GAG TGTCTGTC 0 1 1
v e e GAG ------mmmmmmmmev 2 2 4
\Y% CTCGTTCG ----- GAG -------- 0 1 0
VI e GAG - 0 1 0
VII CTCGTTCG ----- GAG TGTC---- 1 1 0
1721 AACAA GAG -------- 1 0 0
X e e GAG -------- 1 0 0
2.3 HYBARA BRI R S H AT
DnaSP4.0 , 3
, 3 R 3 )
, (Nhap) K P; 3.214
, 3 0.004 29
&) K
P; ITS K
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2.797~3.031 , K Dy D, 3
(Dsxy) (D)

®3 BEISBERAMNEERSHMSY

Tab. 3 Summary of genetic diversity of different Rhopilema esculentum populations

n 8 8 8 24
Niap 7 7 6 17
Hd 0.964 0.964 0.893 0.920
S 8 12 11 26
K 2.179 3.214 2.750 2.790
P, 0.002 02 0.004 29 0.002 54 0.002 59

x4 BEIHREEEZHEMESHUREESURE

Tab. 4 Summary of genetic diversity between different Rhopilema esculentum populations and Fst

K 2.797 2.484 3.031

D,y 0.002 60 0.002 30 0.002 81
D, —0.000 07 —0.000 08 -0.000 02

D 0.002 60 0.002 30 0.002 81

Fy 0.06895 0.03250 0.07308

2.4 B 3 NEHRNERAEIE B REARRAE (F)  0.032 50~0.730 8
AL ( 9, F,=0.058 02,
3 0.002 30~0.002 81 5.802%,
, AMOVA , 3 , ()|

x5 BEXRBHAREEREERMDFAEDITRAMOVA)
Tab. 5 Analysis of molecular variance (AMOVA) among populations of Rhopilema esculentum

(%0)
3 4.250 0.207 59 Va 5.80
21 79.500 3.78571 Vb 94.20
24 83.750 3.993 30 100
Fy 0.058 02
25 HFRaMehE ’
TS N . . 1 080~1 096 bp ,
, emopilema nomurai ITSI, 585  ITS2
, MEGA4.0 NJ 17
Nemopilema nomurai 17 , , (C/TTCG) 5.7
3 17 ,
2 b b
( ) ITS , 4
3 W :
24

b
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Fig. 2 Phylogenic tree of 17 haplotypes based
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Abstract: For the purpose of investigating genetic diverstiy in wild and cultured populitions of Rhopilema escu-
lentum, ITS regions of 24 individuals within Yantai and Jiangsu wild populitions and Weihai cultured population
were amplified and analyzed. The whole sequences were between 1 080~1 096 bp, including ITS1-5.8S-ITS2. The
result showed that 26 variable nucleotide positions were detected and four nucleotide sites had 29 insertion-deletion
positions. Indexes of P;and K among three populations were 2.179~2.750 and 0.002 02~0.002 54, respectively. In-
dexes of K, genetic distance and fixation indices (F) between populations were 2.797~3.031, 0.002 30~0.002 81
and 0.032 50~0.730 8, respectively. The indexs of genetic diversity among and between populations were closed
and genetic distances between populations were small, which indicated that the genetic structure of populations
were smilar and there were no distinct genetic differentiation between populations.
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