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5 : (Cistopus sp.) 641
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Fig.1 Location of Cistopus sp. collected in the coastal waters of
China
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Tab.1 Locations and numbers of Cistopus sp. collected in the coastal waters of China

(E) (N)
1—25 (PT) 119.01° 24.26° 25
26—50 (WL) 121.36° 28.36° 25
51—75 (ND) 119.36° 26.39° 25
76—100 (XM) 118.06° 24.27° 25
101—126 (XS) 121.80° 29.48° 26
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F2 5 NEHA/FLEE 16S rRNA #1 CO 1 A K B AYRE EE4H B (%)
Tab.2 The base composition (%) of 16S rRNA and CO I gene fragments of five stocks of Cistopus sp.
16S rRNA CO
T C A G A+T T C A G A+T
XS 37.32 9.46 34.68 18.54 72.0 36.19 19.39 29.92 14.43 66.11
WL 37.1 9.4 34.9 18.6 72.0 35.88 19.62 29.9 14.6 65.78
ND 37.1 9.4 34.9 18.6 72.0 35.98 19.52 29.88 14.62 65.86
PT 37.13 9.4 34.9 18.57 72.03 35.91 19.6 29.94 14.55 65.85
XM 37.1 9.4 34.9 18.6 72.0 35.9 19.6 29.92 14.58 65.82
37.2 9.4 34.9 18.6 72.1 36.0 19.6 29.9 14.5 65.9
/ 280—320 2.2
3 , 466bp 1 (G- A) 2.2.1 5 NJ(neighbor-
16S rRNA , CO joining) UPGMA MEGAA4.0 ,
/ , 21 Bootstrap( =1000)
8 1 ; , 16S
1 ; 2 ; 10 rRNA ( 2),30
14 ( 4), 13 3 1
1 ; 26 (

%3 16STrRNA £E 4 MBERMT R SMEMBEREZSNEHEP MR
Tab.3 Variable nucleotide positions in part of the 16S rRNA gene region of four haplotypes and the number of individual of each
haplotype found in each stock

(bp) ()
234 235 236 237 281 290 320 466 WL ND PT XM
H1 A A T A A A 0 0 6 6 5 7 24
H2 T A 0 0 0 1 0 1
H3 2 0 0 0 0 2
H4 T A 3 0 0 0 0 3

F4 COIlEFESHMBEMFEAMNTRMSFEGHAEREZNBAEP I MRE
Tab.4 Variable nucleotide positions in the CO  gene region of eight haplotypes and the number of individual for each haplotype
found in every stock

(bp) ()
53 71 77 165 204 211 293 361 385 400 448 508 542 622 XS WL ND PT XM
H1 T A T T A G G T C C C G C 5 9 0 8 9 31
H2 C 0 1 0 0 0 1
H3 G 0 0 2 0 0 2
H4 C Cc T A C T T T 1 0 0 1 0 2
H5 C A 7 0 0 0 0 7
H6 A 0 0 0 0 1 1
H7 T 0 0 8 0 0 8
H8 A 0 0 0 1 0 1
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Fig.2 NJand UPGMA phylogenetic trees based on 16S rRNA gene sequences of the 5 stocks of Cistopus sp.
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Fig.3 NJand UPGMA phylogenetic trees based on CO

A: NJ; B: UPGMA

( , 2005;
2007)
501bp  16S rRNA
8 , 4
652bp  CO ,
8 ,
rRNA 5
co , CO
16S rRNA
, CO
, 16S rRNA

16S rRNA CO

, 2005;

(

497—

16S

16S rRNA

16SrRNA

ND-42 42

Zheng  (2003)

Oosthuizen  (2004)

16S rRNA

mtDNA CO

; Aoki

(2008)

(Non-coding Region)

DNA
(Strugnell et al, 2008)
Shaw(1997)

DNA

gene sequences of five stocks of Cistopus sp.

)



5 : (Cistopus sp.) 645

DNA(mMsDNA)
( DNA )
[ (Murphy et al, 2002)
(Zheng et al, 2009)] msDNA
16S rRNA CO
(NJ
UPGMA)
(6{0) 16S rRNA CO
3
09
, : , 2001.
DNA 16S rRNA .o
IX . : , 9: 59—
63
, , , 2005. 16S rRNA
, 15(2): 100—103
, , , 2003. 3 16S rRNA
, 33(1): 36—40
, : , 2005. 3 16S rRNA
co
, 29(8): 27—32
: , , 2006.
: ( ), 45(2): 213—218
: , 1987. , 3 15—
21
, 1987. —_—
, 1—20
, 2007. 6 4

Cco

29(5): 109—116

Anderson F E, 2000. Phylogeny and historical biogeography of
the loliginid squids (Mollusca: Cephalopoda) based on mi-
tochondrial DNA sequence data. Molecular Biology and
Evolution, 15(2): 191—214

Aoki M, Imai H, Naruse T et al, 2008. Low Genetic Diversity of
Oval Squid, Sepioteuthis cf. lessoniana (Cephalopoda: Lo-
liginidae), in Japanese Waters Inferred from a Mitochondrial
DNA Non-coding Region. Pacific Science, 62: 403—411

Hall T A, 1999. BioEdit: a user-friendly biological sequence
alignment editor and analysis program for Windows
95/98/NT. Nucleic Acids Symposium Series, 41: 95—98

Murphy J M, Balguer T as E, Key L N et al, 2002. Microsatellite
DNA markers discriminate between two Octopus vulgaris
(Cephalopoda: Octopoda) fisheries along the northwest Af-
rican coast. Bulletin of Marine Science, 71: 545—553

Oosthuizen A, Jiwaji M, Shaw P, 2004. Genetic analysis of the
Octopus vulgaris population on the coast of South Africa.
South African Journal of Science, 100: 603—607

Sambrook J, Fitch E, Maniatis T, 1989. Molecular Cloning: A
Laboratory Manual. 2nd eds. New York: Cold Spring Harbor
Laboratory Press, 463—468

Shaw P W, 1997. Polymorphic microsatellite DNA markers in the
veined squid Loligo forbesi. Molecular Ecology, 6: 297—
298

Strugnell J M, Collins M A, Allcock A L, 2008. Molecular evolu-
tionary relationships of the octopodid genus Thaumeledone
(Cephalopoda: Octopodidae) from the Southern Ocean. Ant-
arctic Science, 20: 245—251

Tamura K, Dudley J, Nei M et al, 2007. MEGA4: Molecular
evolutionary genetics analysis (MEGA) software Version 4.0.
Molecular Biology and Evolution, 24(8): 1596—1599

Zheng X D, lkeda M, Kong L F et al, 2009. Genetic diversity and
population structure of the golden cuttlefish, Sepia esculenta
indicated by microsatellite DNA variations. Marine Ecology,
d0i:10.1111/j.1439-0485.2009.00294.x

Zheng X D, Wang R C, Xiao S et al, 2003. Genetic diversity in
populations of Sepiella maindroni using 16S rRNA gene
sequence analysis. High Technology Letters, 9(1): 1—5



646 40

GENETIC DIVERSITY IN POPULATIONS OF CISTOPUS SP. BASED ON THE
SEQUENCES OF MITOCHONDRIAL 16S rRNAAND CO GENE FRAGMENTS

YANG Qiu-Ling"?, LIN Xiang-Zhi', ZHENG Xiao-Dong®, SU Yong-Quan?
(1. Third Institute of Oceanography, State Oceanic Administration, Xiamen, 361005; 2. College of Oceanography and Environmental
Science, Xiamen University, Xiamen, 361005; 3. Fisheries College, Ocean University of China, Qingdao, 266003)

Abstract Sequences of 16S rRNA and CO  gene fragments in mtDNA of Cistopus sp. were studied. The samples
were collected from five populations in the East China Sea. The sequences were compared by PCR. Nucleotide sequences
of 497—501bp for 16S rRNA gene and 652bp for CO  gene were obtained. A high percentage of A+T base composition
in the two sequences was observed. The alignment indicated that the variation level of intra-stocks was very low in both
genes. Eight variable sites were detected for 16S rRNA gene fragment (of which seven were indels) across the five stocks.
21 polymorphic sites were detected in CO  gene fragments among the five stocks, with no indels. The NJ and UPGMA
phylogenetic trees showed that no remarkable genetic difference was observed among those populations.

Key words Cistopus sp., Mitochondrial DNA, 16S rRNAgene, CO  gene



