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AFLP analysisin populations of Strongylocentrotus intermedius,
S. nudus and hybrids (S. intermediusx S. nudus)
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Abstract: AFLP analysis of genetic diversity in the three populations of sea urchin Strongylocentrotus intermedius (IN), S.
nudus (NU) and F; progeny (INXNU) was carried out in this paper. In total, 272 loci were amplified with 4 primer pairs, of
which 269 were polymorphic and the percentage of polymorphic loci was 98.89%. The Shannon diversity index for S. in-
termedius, S. nudus, and their hybrid populations was 0.2331+0.1273, 0.2005+0.1385, and 0.2625+0.1067, respectively.
The genetic similarity within populations was 0.6876+0.0523, 0.6501+0.0548, and 0.6552+0.0553, respectively. AMOVA
analysis indicated that 25.39% of variance was among populations and 74.61% of variance was within populations. This
suggested the rich genetic diversity level within populations. Although the hybrids can be classified into two types by ap-
parent characters, they were clustered each other by UPGMA method according to their genetic distances.
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Tablel Adaptor and primer sequences used for AFLP analysis
(5237
Endonuclease Adaptor sequence Primer sequence (E00-NNNand M00-NNN)
5 TCTCGTAGACTGCGTACC-3 ~
EcoR GACTGCGTACCAATTC NNN
3 TCTGACGCATGGTTAA-5 =
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2 Fi
Table2 Genetic construction of parents and F; progeny
i F
Populathns Paternal parent Maternal parent !
construction
Percent of 0.8199 0.8051 0.9595

polymorphic loci

B 0.6876=20.0523 0.6501=20.0548 0.6552=40.0553
Genetic similarity

Shannon diversity 0.233120.1273  0.200520.1385 0.262520.1067
indexes

3

Table 3 Genetic comparability and distance between three
populations

NU IN F;
NU ok 0.3889 0.5425
IN 0.6111 AR 0.5618
F, 0.4575 0.4382 ok E

Note: Genetic diversity is above the diagonal and Shannon diversity
index is below the diagonal.

4 Fq AMOVA
Table 4 AMOVA analysis between parents and F; progeny

22 3 population
2 3 . (%)
Sources of variation Degree of Square sum Variance Percentage
R s 0.6876; freedom 4 components g
RN
, 0.6501; F, Among populations 2 355.450 15.013 25.392
> 0.6552 Fl s . 119 1632.100 44111 74.608
Within populations
, 0.2625; R 0.2005 ,
’ ’ 2.3
3
2 UPGMA 3
, NU , IN
(2 3 3 >
¢ 3) (NU, ’ ’
IN) 0.6111, F, F HYb
0.4575  0.4382 HYc ;
s F1 ( > )5 5
F
b
Fy
F
(AMOVA) 3 5
( 4, - 74.608% 3
R 25.392%,
5
Table5 Apparent characters of Strongylocentrotus intermedius, S. nudus and the hybrids
Traits Shell colour Spine colour Spine length
Species
S. nudus Purple Purple Longer
S.intermedius Yellow-brown Yellow-brown Shorter
ex & HYb
S.intermediusxS. nudus Purple-brown White with purple tip In-between
HYc
Purple Purple In-between




~
2
—_
0
X

o) AFLP 447

=

X

e LSO = SR e D)

(=]

I

(s

el elon's

R T S

p -

722
S

[15]

[
-

e B e e — e £ 1 e ] L

AFLP

O L= 13

fa St

AFLP

Dy ety St

PP PRI R I P FIF PP I PP P TP IF PP P I PP FFFrF I Z7

N2 (%) ()

-~

PRI EIFIE
o3 I I
)
-

R AT A A T TR N T T N s LR Tl S TN e D e AR S R A A

P d s [ G e s D) ] e P e LUy i e D e o e £ o ot o i 1o e s e - D o e o e

WO LA BRSSO

B3 datn

Lo Reo—

>

[16]

, Rahman

L=

Echinomera sp. AXEchinometra mathaei s

™

b fa—

T'T T T T T T r'r T
S e e L L e e L L e A e e e e i i

oo
[T

2 F, 120 Boppenmeier 7]
PHLIP3.6 UPGMA > >

Fig. 2 Individuals clustering of Strongylocentrotus intermedius,

S. nudus and hybrids by UPGMA method according to their

genetic distances , (0.6111), F,



448

4 f# HEREDITAS (Beijing) 2007 29

0.6876,

(1]

(2]

(3]

(4]

(5]

(7]

, (
0.6552),

0.6501,

(References):

ZHANG Feng-Ying, LIAO Yu-Lin, WU Bao-Ling. Illus-
trations of Chinese Animals-Echinoderm Fascicule. Bei-
jing: Science Press, 1964, 74—101.
,1964. 74—101.

Osanai K. Interspecific hybridization of sea urchins, Strongy-
locentrotus nudus and Strongylocentrotus intermedius. Bull
Mar Biol Stn Asamushi, 1974, 15: 37—45.
Masayoshi H, Osanai K. Phenotypic analyses of sea urchin
species interspecifically hybridized between Strongylo-
centrotus nudus and Strongylocentrotus intermedius. Bull
Mar Biol Stn Asamushi, 1994, 19: 65—78.
CHANG Ya-Qing, WANG Zi-Chen, SONG Jian, SU Yan-Ming,
WANG Jun-Tao. Cross breeding between four species of sea
urchin, feasibility and early development of F; offspring. Jour-
nal of Fisheries of China, 2000, 24(3): 211—216.

, 2000, 24(3):
211—216.
WANG Li-Mei, HAN Jia-Bo, XU Wei-Ding, WANG
Xiao-Yue, DONG Ying, ZHOU Zun-Chun. The species
hybridization between sea urchin Strongylocentrotus
nudus and Strongylocentrotus intermedius and the seeding

production. Fisheries Science, 2003, 22: 9—11.

s s s s s

, 2003, 22(2): 9—11.
WANG Li-Mei, HAN Jia-Bo, DONG Ying. Comparison
of growth between sea urchin Strongylocentrotus
intermediusxS. nudus hybrids and their parents. Fisheries
Science, 2004, 23(2): 1—3.
,2004. 23(2): 1 —3.
Zhou ZC, Bao ZM, Dong Y, Wang S, He CB, Liu WD,

Wang LM, Zhu F. AFLP linkage map of sea urchin con-

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

structed using an interspecific cross between Strongylo-
centrotus nudus (Q) and S. intermedius (3). Aquaculture,
2006, 259: 56—65.
Sambrook J, Russell DW. Molercular Cloning: A Labora-
tory Mamual. 3rd edition. New York:Cold Spring Harkbor
Labroatory Press, 2001.
Sambrook J, Russell DW.

( ). , 2002.
Vos P, Hogers R, Bleeker M, Reijans M, Lee T, Hornes M,
Frijters A, Pot J, Peleman J, Kuiper M, Zabeau M. AFLP: a
new technique for DNA fingerprinting. Nucleic Acids Res,
1995, 23(21): 4407 —4414.
Buntjier JB. Cross Checker version 2.91, 1999.
http:www.spg.wau.nl/pv/pub/Cross.
Nei M, Li WH. Mathematical model for studying genetic
variation in terms of restriction endonucleases. Proc Natl
Acad Sci, 1979, 76(10): 5269—5273.
Wachira FN, Waugh R, Hackett CA, Powell W. Detection
of genetic diversity in tea (Camellia sinensis) using RAPD
markers. Genome, 1995, 38(2): 201—210.
Schneider S, Roessli D, Excofier L. Arlequin: A software
for population genetics data analysis. Ver 2.000. Genetics
and Biometry Lab, Dept. of Anthropology, University of
Geneva, 2000.
Felsenstein J. PHYLIP Version 3.62, 2002. http://evolution.
genetics.washington.edu/phylip.html.
Yan G, Romero-Severson J, Walton M, Chadee DD,
Severson DW. Population genetics of the yellow fever
mosquito in Trinidad: comparisons of amplified fragment
length polymorphism (AFLP) and restriction fragment
length polymorphism (RFLP) markers. Mol Ecol, 1999,
8(6): 951 —963.
Rahman MA, Uehara T, John ML. Growth and heterosis of
hybrids of two closely related species of Pacific sea
urchins (Genus Echinometra) in Okinawa. Aquaculture,
2005, 245: 121 —133.
Boppenmaier J, Melchinger AE, Seitz G, Geiger HH,
Herrmann RG. Genetic diversity for RFLPs in European
maize inbreds. III. Performance of crosses within versus
between heterotic groups for grain traits. Plant Breed,

1993, 111: 217—226.



	中间球海胆、光棘球海胆及杂交F1代(中间球海胆♀×光棘球海胆♂)群体遗传多样性AFLP分析
	周遵春 1, 包振民 2, 董颖 1, 刘相全 3, 宋伦 1, 赫崇波 1, 王丽梅1
	关键词: 光棘球海胆; 中间球海胆; 杂交; AFLP
	AFLP analysis in populations of Strongylocentrotus intermedi
	ZHOU Zun-Chun1, BAO Zhen-Min2, DONG Ying1, LIU Xiang-Quan3, 
	Keywords: Strongylocentrotus nudus; S. intermedius; hybrids;
	1  材料和方法
	1.1  实验材料
	1.2  DNA提取
	1.3  AFLP分析
	1.4  数据的处理与分析

	2  实验结果
	2.1  光棘球海胆、中间球海胆及其杂交F1代AFLP扩增谱带统计
	2.2  3个群体的遗传结构及遗传多样性分析
	2.3  聚类分析

	3  讨论
	参考文献(References):








