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M: ; 1—15: ; 16—30: ; AFLP
1 gactgeogtaccaattocatg TCCCATCATCACACTGGTTCALATAGCAAAGCGTTCALATACTGAG 64
65 ACTATGGGTTATGTTCATTIGCATAAC ACTGATGCAGCTGATTTGGCAGAAALATGeagttact 128
129 caggactcatc 139
2 AFLP ( )
Fig.2 DNA sequence of male-special AFLP marker in P. altivelis (lowercase letters show the primers)
1 PCR R
s 10 ( 20 80 90
5 ) DNA R 5 R
120bp R ( , 1999)
DNA , 5 ( 3 )

(2004)
3
Cyt b D-loop
ND4-tRNASer 3
3 PCR ’
Fig.3 PCR identification of the male-special marker in P. altivelis ( » 2008; » 2009)
M: ; 1—5: ; 6—10:

3.1 >



398 45
, 100% 5%
, 141bp,
( ) ) ,
5 1 AFLP ,
, Seki  (1999) AFLP (E-ATG/M-CTG) Watanabe
(2004) 1 ,
13.5%, 2 Watanabe  (2004)
55.0% 52.1% AFLP
139 , GenBank
10 , AFLP 1 10
(42.74%) Seki  (1999) DNA PCR , 5
, ( , 2009) ( , s
2007) ( , 2011) ( , PCR
2004) ( ,2010) fiz( ,2011) ,
, s s , 2005. AFLP
) ,26(1): 80—85
3.2 S R , 2011. (Acipenser baeri)
AFLP ,24(1): 8—13
, , , 2008. Cyt b
’ D-loop , 30(7): 919—925
; , , , 1999.
, ( ), 12(4): 85—90
pH s s , 2012. (Plecoglossus altivelis)
(Sandra et al, 2010)
,43(2): 313—317
RAPD SSR AFLP SSH ’ ’ » 2000.
,30(7): 3—5
(Kovacs ef al, 2001; Chen et al, ’ , 2007,
2010; Fuji et al, 2010) AFLP AFLP 31(6): 901—904
> R , , 2013. (Solen grandis)
(Griffiths et al, 2000) (Nakamura ef al, AFLP ,44(2): 525—530
2001) (Rachael et al, 2003) (Chen , , , 2004.
et al, 2007) (Chen et al, 2010) ( » 34(5): 816—820
,2007) ( ,2007) : ’ > 2005.
,25(4): 16—17, 20
s R , 2012.
i , 31(5): 280—282
> s , 2010.
( AFLP , 29(2): 259—265
,2005) Watanabe (2004) AFLP , , 2004,

E-AT/M-CTG 1

, 28(5): 579—584



2 : (Plecoglossus altivelis)

AFLP 399

, 2011. fiz
AFLP , 24(5):
1987—1991

,2007. DNA
, 14(2): 192—200
, 2009.

, 28(6): 548—550
, 2007. AFLP
,20(2): 24—34
, 2009.

5 s

(Pseudoscia crocea)

. , 40(4): 446—450

Chen J J, Du Q Y, Yue Y Y et al, 2010. Screening and
identification of male-specific DNA fragments in common
carps Cyprinus carpio using suppression subtractive
hybridization. Journal of Fish Biology, 77(2): 403—413

Chen S L, Li J, Deng S P ef al, 2007. Isolation of female-specific
AFLP markers and molecular identification of genetic sex in
half-smooth tongue sole (Cynoglossus semilaevis). Marine
Biotechnology, 9: 273—280

Fuji K, Yoshida K, Hattori K ef a/, 2010. Identification of the
sex-linked locus in yellowtail, Seriola quinqueradiata.
Aquaculture, 308(S1): S51—S55

Griffiths R, Orr K, Adam A et al, 2000. DNA sex identification in
the three-spined stickleback. Fish Biology, 57(5): 1331—1334

Kovacs B, Egedi S, Bartfai R et al, 2001. Male-specific DNA
markers from African catfish (Clarias gariepinus). Geneica,
110: 267—276

Li C H, Chen J, Shi Y H et al, 2011. Use of suppressive
subtractive hybridization to identify differentially expressed

> s

genes in ayu (Plecoglossus altivelis) associated with
Listonella  anguillarum infection. Fish &  Shellfish
Immunology, 31(3): 500—506

Nakamura K, Ozakia A, Akuatia T et al, 2001. Genetic mapping
of the dominant albino locus in trout (Oncorhychus mykiss).
Molecular Genetics and Genomics, 265(4): 687—693

Rachael A, Woram G, Karim G et al, 2003. Comparative genome
analysis of the primary sex-determining locus in salmohid
fishes. Genome Research, 13(2): 272—280

Sandra G, Norma M, 2010. Sexual determination and
differentiation in teleost fish. Reviews in Fish Biology and
Fisheries, 20(1): 101—121

Seki S J J, Agresti G A E, Gall N et al, 1999. AFLP analysis of
genetic diversity in three populations of ayu Plecoglossus
altivelis. Fisheries Science, 65(6): 888—892

Shimizu A, Uchida K, Udagawa M et al, 2008. Multiple spawning of
amphidromous type ayu Plecoglossus altivelis in a large river,
Mogami River System. Fisheries Science, 74: 1283—1289

Taniguchi N, Hatanaka H, Seki S, 1990. Genetic variation in
quantitative characters of meitotic- and mitotic-gynogenetic
diploid ayu, Plecoglossus altivelis. Aquaculture, 85: 223—233

Taniguchi N, Seki S, Fukai J ef a/, 1988. Induction of two types
of gynogenetic diploids by hydrostatic pressure shock and
verification by genetic marker in ayu. Nippon Suisan
Gakkaishi, 54(9): 1483—1491

Watanabe T, Yamasaki K, Seki S et al, 2004. Detection of ayu
sex-linked DNA markers using homologous clones.
Fisheries Science, 70: 47—52

Zabeau M, Vos P, 1993. Selective restriction fragment
amplification, a general method for DNA fingerprinting.
European, 05348A1

GENETIC DIVERSITY AND THE ISOLATION OF SEX-SPECIFIC MOLECULAR
MARKER BY AFLP IN CULTURED PLECOGLOSSUS ALTIVELIS POPULATION

YAN Song-Song, MIAO Liang, LI Ming-Yun, FAN Hui-Hui,

HU Mou, CHEN Jiong, SHI Yu-Hong
(Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo 315211, China)

Abstract
in amplified fragment length polymorphic (AFLP) technique. Forty sex-matured fish individuals (70—120g) in two

We analyzed the genetic diversity of cultured Plecoglossus altivelis population to isolate sex-specific marker

batches were randomly sampled from a local fish farm. The first batch included 30 (15 each for male and female) in Sep.
2010 for AFLP analysis; and the second batch included 10 (5 each for male and female) in Sep. 2011 for sex-specific
marker isolation. A total of 889 bands were obtained using 15 pairs of AFLP primer, of which 380 loci were polymorphism
taking 42.74% of the total. The Nei’s gene diversity and Shannon index was 0.1454 and 0.2174, respectively. The results
indicate that the cultured P. altivelis population was in medium genetic diversity. Among all, only a primer pair
E-ATG/M-CTG amplified a band that presented in all males but females. The length of this male-specific AFLP marker
was 139bp. Specific PCR primers were then designed and PCR amplification performed on the second batch 10 sex-known
individuals of P. altivelis. Results show that the objective band could be amplified in all males but females. We believe that
that the marker is male-specific and can be used to identify the genetic sex of P. altivelis. This study may contribute to the
sex-specific molecular marking and to sex determination and control in P. altivelis.

Key words AFLP; cultured population; sex-specific molecular marker

Plecoglossus altivelis; gene diversity;
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