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TR, Hab b LRIk DNA & ()i S
ML 2~5 i, AR RO RE R, &
Y 5% E MK S 1 1% 2 PR M HE 3 BRARLAY 43 F A,
BBk 12 1 FH T 22 g i 2 A B AR a8t 445 4 R
WAL ZRE PRI IO [ A2 2 ) 4R R AA
DNA # il X A0 TF 8 T % FC XU i A B Mgt 427
W, 10 Duncan 2R FH 2R K7 1K DNA FRICH A
ol A Bk =K 15 AU 271 MR T T
WL 25087, Nance 252X R [ 43 KSR 221 B8
% FCOWES & TT e T 2ok DNA i DR bRiC iy Lt
BB o A T TR 1 i ECOBUS2 T A A oAl 2,
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KIEYBBE S1, {H Kohler ZEPI% BR[O E B bR
BT T A5 R B, X AR TR
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TR FHRAIGE . IMERIBIFE R, £FhE
(3815 ZREPE KSR IR0, B FC AU i el —
PR fe pnmh, JHsife ZREPEAH G SR A IR . AR
WFFE R 48 1 Hh 0 T 1) H R 735 30 VA 1) (8
[CMER, FTLRBK DNA #H IX 54— @ A8 X 5
ST LA TR B AL 22 40 A, B A b ] o [ O
% G NS 3 11 388 4% 22 R P BIOIR LA B S ) 1t BB R
Z 0] B A 2 e, TR % TROUURE 8 1) o R 4 A1
FERAZ G BIR, DL S 3 — W fe P A i 0 D AR 4
56 BRI FHER LRl AR
1 BRSO
1.1 SEeHr#

PRECRUEZ AL SE T 2008 4E 8 JF1 2010 4E 7
H 2y 9% E AR R (24 )R A H BR(10 B)UT it
(K1), IBEEER, BEFHIAT 95%MEk
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50°N
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Fig. 1 Sampling sites of S. lewini

1.2 DNARHE PCR #1&

B IR WL ZH 22 100 mg, R
—F TR RBOGEE 4 DNA, F#E 4Kk 2w
UUVE Jo W 3L N AL i, 4 CIRAE S

P il X5 — A2 X3 51 9 )7 41 k- Pro-L:
AGGGRAAGGAGGGTCAAACT F1 SLer-H: ACAT

TCTCCATCCCCTTGTG!!, PCR 2 WK Ky 25 pL,
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WA 200 nmol/L A 1E S 115475 200 pmol/L #)4F
it ANTP, 10 mmol/L Tris pH 8.3, 50 mmol/L KC1 FI
1.5 mmol/L MgClL KN 554K 94 CHiAE 3
min; 94 ‘CZ&M: 1 min, 50 ‘CiB K 1 min, 72 ‘CZE{# 1
min, 35 MG 72 CLEM 10 min, DL Sk
FAPE XS B LAHERR DNA V5 54a91% 4. B 2 uL PCR
PIG Y AT 1% 8 B EE I B UK (U = 5
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MEGA 3.0 A R G .

2 %

Wil PCR 4 3G, FRAS B IO 2k A
P X 4K R 728 bp, HA 4G 47 bp 1552
RNA F1 681 bp WX —®mZEX T, 5
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B 255, 76 34 DARMES T X P4 F, S
B 11 AR, B R, AR B AR R A
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DL KPR PR e 91) L A 7 P 350 ik ik 2% 57 850 (h=0.6000+
0.1305; 7=0.0046+0.0031; p=2.5333+1.4856)I4 W% 5
F % 9 B K (h=0.5109+0.0955; 7=0.0024+0.0017;
p=1.2899+0.8373)., il i PAUP il Modeltest {41
AL 3] 5 FQOBUE2 T 4 il X R B A A 1 PR e R R 4
FERL K TEN(1=0).
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Tab.1 Molecular diversity indices for
S. lewini in this study

FEII X H i =Rl Bt
control region Rizhao Xiapu total
.
! {Zfiﬁ( 10 24 34
sample size
JFAK B
FARE 548 548 548
sequence length
RRLL 1 10 1
variable sites
/A5
Rtk 11/0 10/0 11/0
transitions/transversions
LA T
haplotype numbers
BAGBIZ RIS h 0.6000+  0.5109+  0.5241%
haplotype diversity 0.1305 0.0955 0.0770
B RE Y © 0.0046+  0.0024+  0.0029+
nucleotide diversity 0.0031 0.0017 0.0020
PP 41 LS 7 2
HEREFH p 25333+ 1.2899+  1.6078%
mean pairwise nucleotide 1.4856 0.8373 0.9767

differences

R2 BRVUELRIMEHENEFEHRSH
Tab. 2 Distribution of haplotypes in two
S. lewini populations

AR H I il
haplotypes Rizhao Xiapu
Hapl 3 6
Hap2 6 16

Hap3 1
Hap4 1
Hap5 1

DR Sk BUSE 8 S AN EE, T B BRI T AR
Jo il DX B TR A R A 1 A 1 G /AR SR, T
PR RS BY BT IR 43 RS, (HRAS 43 3O0FR 5ok
FEHIL AR I, SR B AR ATV B T A B A 7R 5 A
WFFE 3 ANBAAE R Sy — 3 (1E 2), TS 1] f st
fRIE R 0.016,

HQ916311
HQ916312
hap 2
4 hap 1
hap 5
hap 3
9 hap 4
S. zygaena
—
0.02

B2 UELWNELZANEWENBRNESZ
EHIX A RR R X R
5332 BB 1000 WEANAE S HTAR BB T 50%H9 3035 %
Fig. 2 Neighbor-joining tree for control region hap-
lotypes of S. lewini and S. zygaena

served as an outgroup
Bootstrap supports of > 50% in 1000 replicates were shown.

H BN EZ I P BEAR Z )35t A5 oAb e 8 Fo Ml
H1-0.047, GEitkadns BA W EP= 0.914), £
PR A Z RIANETE B 25 5, PIRHIRMER D] P &S
B 45 SR s 3% WY T R A A 7E BE BL 23S T B 4 (P=
0.731).

R AT R AN BT 4341 9 23 BT 25 AR WY, It TR
B2 AL R AR 43 A1 [ S B2 AU (1 3), H:
o — AN W RN T A 22 5, T3 Ah— U i
BIARBE R HIE 2SS, F, M D 5 a4
(Tajima's D=— 1.2611, P=0.103; F,=0.8234, P=0.708)
387 B QOB T T AT 30 0 5 vk

3 M {E observed value
—e— [SUE expected value

1 2 3 4 5 6 7 8 9 1011 12 13
WAL 5 pairwise difference

B3 BRUELEXHFBRARX2H
Fig. 3 The observed pairwise differences (bars), and
the expected mismatch distributions under the sudden
expansion model (solid line) for the control region
haplotypes in S. lewini

3 e

A O REB AL TT AN , M 2 5 B 1Y
7Bl 7 (o FG A 4 A 3 P DAY 5 B 8 3t
EAM KT, 3 323 2 o T 1 4 £ 2 R )t B
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5 P 0 B 355 4 SR A7 LR 0 % PRI 2
(R, LR O FREE | 1A FREE SR LA K 7 sk [
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Jti, EREE Duncan ZEMEIRFSE AR, WEREAY
At TR TT B DR Ry A5 7 O 47 5 BORE AR 22 1) g
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Comparative analysis based on the mitochondrial DNA
control region of Sphyrna lewini

SONG Na', GAO Tian-xiang'**, WANG Zhi-yong®

(1. Fisheries College, Ocean University of China, Qingdao 266003, China;
2. Institute of Evolution & Marine Biodiversity, Ocean University of China, Qingdao 266003, China,
3. Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: The scalloped hammerhead shark (Sphyrna lewini) is circumglobally distributed along conti-
nental margins and oceanic islands in tropical waters. With the development of fishery resource, S. lewini
is one of the most affected and ecologically important species. It is very important to investigate the genet-
ic variance and population structure of this species. However, there are no genetic investigations for this
fish in China. In the present study, thirty-four individuals were collected to analyze the genetic diversity
and genetic structure for this species. A 548 bp fragment of the hypervariable portion of the mtDNA control
region was sequenced and sequences were edited and aligned. The fragments revealed 11 polymorphic sites,
which defined 5 haplotypes. The results of present study showed that haplotype diversity, nucleotide diver-
sity and mean number of pairwise differences of Rizhao population (4=0.6000+0.1305; 7=0.0046+0.0031;
p=2.533341.4856) were a little higher than those of Xiapu population (A=0.5109+ 0.0955;
7=0.0024+0.0017; p=1.2899+0.8373). A Neighbour-Joining (NJ) tree of the control region haplotypes was
constructed based on the outgroup S. zygaena and two haplotypes from East Pacific which were down-
loaded from NCBI. Two haplotypes from East Pacific were clustered with three haplotypes from the
present study and two lineages were distinguished by 1.6% sequence divergence. The pairwise fixation
index Fg= - 0.047 (P=0.914) revealed no significant genetic differentiation between two populations. The
exact test of population differentiation (non-differentiation exact P values) following sequential Boferroni
correction showed that no significant differences (P<0.01) existed between two populations, which sup-
ported null hypothesis. The mismatch distribution analysis of all the S. lewini sequences was bimodal, and
one small mode corresponded to internal clade comparisons and the other to differences between individu-
als among clades. Low levels of genetic diversity in Chinese Coast Sea for S. lewini may be a consequence
of small effective population size which restricted gene flow. The results of present study provided a dee-
per understanding of the processes that led to existing levels and patterns of genetic diversity.

Key words: Sphyrna lewini; mt DNA control region; genetic structure; genetic diversity; effective popula-

tion size
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