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JesHA IR HE 5 AFLP 4 FERiIE B I i

1,2 2 2% 3 3
M M M 9
(1. , 266003;
2. S 315100,
3. , 325005)
) 2 )
, AFLP
DNA PCR
64 2 180 ,
85.6% Nei’s Shannon’s ,
Gs1(0.022 4) Nm(22.281 1) ,
) AFLP ,
2180 7 , 2 ,2
(P<0.01), 3
(P<0.05)
:Q346;S917 CA
(Tegillarca granosa)
,2010 ( B3] ,
) 7.57  hm’, ,
31.04 t, 1.04 hm? ,
11.08 t, 20 [ , ,
(Paralichthy solivaceus) (Patinope-
, cten yessoensi) [’ (Penaeus chinensis) [’}
2] , ,
5 BHA: 2011-10-29 &= HER: 2011-12-24
EEIIE : (nycytx-47); (2010C10011);
(S20080019)
BRAEE: , E-mail: zhihua9988@126.com
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AFLP(amplified fragment length polymorphism,
AFLP) 1.3 DNA AFLP
, , A F 40 DNA #9428 ,
(quantitative trait — DNA 1%
locus, QTLs) DNA ,
1 , 100 ng/uL,
11 -20 C
' 3|4 ikAn AFLP 8442
2010 8
, 63 40
’ 40
' 64
2 ( 10%) .
95 C 5 min |,
(selected
. 4.59 2.5h
strain, SS) (control group, Yo 60 W > h,
cG) 50 , ’ AFLP
[10]
32, R -80 C ?
, DNA 1.4
AFLP EcoR  Mse SPSS 16.0
T+DNA Fermentas , PCR (ANOVA)  Tukey
Taq dNTP Buffer AFLP ,
, EcoR Mse
C ) , 1 , 0/1 ; ,
1.2 Popgen 1.32
50 (P), Nei’s (H) Shannon’s
( 0.01 0 (Gsr) (Nim)
mm), ( 0.01 g), (D) (i
F 1 AFLP ¥ &AL FF
Tab. 1 Sequence of adaptors and primers used for AFLP analysis
primer (5'-3") sequence primer (5'-3") sequence
E 5'-CTCGTAGACTGCGTACC-3' M 5'-GACGATGAGTCCTGAG-3’
EcoR [ adaptor 3'-CTGACGCATGGTTAA-5' Mse I adaptor 3'-TACTCAGGACTCAT-5'
EcoR 1 Mse [
EcoR 1 primers Mse [ primers
EO01 GACTGCGTACCAATTC A MoO1 GATGAGTCCTGAGTAAC
E32 GACTGCGTACCAATTC AAC MS51 GATGAGTCCTGAGTAA CCA
E33 GACTGCGTACCAATTC AAG M62 GATGAGTCCTGAGTAA CTT
E42 GACTGCGTACCAATTC AGT M55 GATGAGTCCTGAGTAA CGA
E45 GACTGCGTACCAATTC ATG M58 GATGAGTCCTGAGTAA CGT
E34 GACTGCGTACCAATTC AAT M48 GATGAGTCCTGAGTAA CAC
E35 GACTGCGTACCAATTC ACA M54 GATGAGTCCTGAGTAA CCT
E38 GACTGCGTACCAATTC ACT Mé61 GATGAGTCCTGAGTAA CTG
E39 GACTGCGTACCAATTC AGA
E44 GACTGCGTACCAATTC ATC
E45 GACTGCGTACCAATTC ATG
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, SPSS 16.0 84.17%, 1784 ,
X2 , 81.16% Nei’s
cc Shannon’s )
N (4
(0.011 3),
2 b 9
21 Gs1=0.022 4, N,=22. 281 1,
ANO_ b ( 5)
VA Tukey s , 2.3 ,
4 > 3, 2180 , X
7
, 2 '
6 2
(P<0.01),
(E33M51-2 E45MS51-11),
’ ( 0.812 5 0.343 8),
2.2 ( 0 1 2 2
(E33M51-7 E45M54-25)
40 2180 , (P<0.01),
54.5 , 85.6%, 3 (E33M48-4 E35M54-4 E45M54-2),
1 835, (P<0.05)
F2 RUHEE QR SXRARE 4 MR 0% B B (Tukey %)
Tab. 2 Multiple comparisons for four morphological traits of SS and CG in T. granosa (Tukey method)
/mm /mm /mm /g
group sample size shell length shell width shell height total weight
SS 50 17.50 + 1.38 10.67 £ 0.96 13.51+1.15 1.72 £ 0.41
CG 50 15.40 + 1.76 9.46 +1.14 11.84 +1.29 1.20 +0.39
F 3 CREHAE mAMIBRERK 4 NSRBI AT ESH
Tab. 3 Analysis of variance for four morphological traits of SS and CG in T. granosa
/mm /mm /mm /g
shell length shell width shell height total weight
af MS F MS F MS F MS F
intergroup 1 110.21 44.10™ 36.11 32.55" 69.46  46.50” 6.69 41.81"
intragroup 98 2.50 1.11 1.49 15.68
total variation 99

Notes: FO.OS(I, 98) :394, FO.OI(I, 98) =6.90.

R4 RMIZEERARMNBEMSSMALEH. Nei's EE &M Shannon’s 5 21581 L 4R
Tab. 4 Percentage of polymorphic loci, Nei’s gene diversity and Shannon’s information
index of SS and CG in T. granosa

/%

numbers of percentage of Ne.i:s . . Shal,ln‘on’s L. !
groups amplified loci polymorphic loci(P) Nei’s gene diversity(H) Shannon’s information index(l)
SS 1835 84.17 0.277 8+0.179 5 0.419 0+0.244 7
CG 178 4 81.86 0.266 4+0.180 6 0.404 2+0.248 2
total 1835 84.17 0.278 5£0.174 1 0.422 4+0.235 1
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F5 CREHEHAEIREECIERLR
HE X 1% 15 BE 55 (Nei 1978)
Tab. 5 Nei’s genetic similarity and genetic distances
between SS and CG of T. granosa

groups SS CG
SS 0.988 7
CG 0.0113

Gsr=0.022 4, N, =22.281 1

>

Notes: Nei’s genetic similarity (above diagonal) and genetic dis-
tances (below diagonal).

1 SS 321 CG 32IM bp
S e i -

s S sb 4
B e e = w-.. L= A
| PELUR S e S <o 81500
E-g:ts_:r = 52 e T~ —
1 ER A gt £~ ooty by |

E 1 3149 E33M51 *fiRiHI% B M A xS R HY AFLP
¥ B E

a. ; b,

Fig. 1 Electrophoretogram of AFLP by primer E33M51

of SS and CG in T. granosa

a. The unique bands in breeding groups; b. Significantly different

bands of two groups.

F 6 CRUNAERAMITEBLHAN AFLP ZR MM SR HIRER
Tab. 6 The unique loci and frequency in SS and CG of T. granosa

unique loci SS CG X2 P
E33M48-4 0.0313 0.2188 5.143 0.023
E33M51-2 0.8125 0.0000 43.789 0.000
E33M51-7 0.9375 0.5313 13.537 0.000
E35M54-4 0.0625 0.2813 5.984 0.014
E45M51-11 0.3438 0.0000 13.383 0.000
E45M54-2 0.0938 0.3438 5.851 0.016
E45M54-25 0.7813 0.4063 9.328 0.002

Notes: X%9.0s =3.84; X%.01 =6.63.

li SS 30 CG 32|M bp

v ...-....» S % - . - o 1000

&_ e ——— ___._ﬂ""_"_“!_"i-_,:-&c— 388
& ¥ -

B\ R T e e 700

———— e

St e = = S e e 600

AR e s - S -—

2 5|4 E45M51 xR EHE B S A FOXTEBLARY AFLP
¥ E g

Fig. 2 Electrophoretogram of AFLP by primer
E45M51 of SS and CG in T. granosa

a. The unique bands in breeding groups.

I SS 3211 CG 32IM bp
4 I “s s alide1500
! ] F = v -2 TN e
. T e i a b 1000
b RGP T o vl
Wk — 0. 5 jlbs b 800

3 31%1 E33M48 xR EHIE B fa AR AN Xt BB R AFLP
B ELE
a. ; b.
Fig. 3 Electrophoretogram of AFLP by primer

E33M48 of SS and CG in T. granosa
a, b. Significantly different bands of two groups.
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, irradians) 6 AFLP ,
40 s Orange 1
) [19]
, (Chlamys nobilis) 1
AFLP AFLP , 100%
20]
Wright'”h | Gsr  0~0.05 ,
N>1, ,
, , 7] 400
Gsr=0.022 4, N, = RAPD , 5
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5 ; 4] 61
i AFLP s 2
71
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, AFLP RAPD
SSR 5
’ 7 ; 51 30
SNPs , SSR 91
DNA R
3.2 ; 8
, 7
, 2
b 2 b
, RAPD AFLP ,
(simple sequence repeat, SSR)
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Screening of AFLP markers related to growth traits in
Tegillarca granosa

DONG Ying-hui" %, YAO Han-han?, LIN Zhi-hua®", XIAO Guo-qiang®, CHAI Xue-liang®

(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China;
2. College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China;
3. Zhejiang Mariculture Research Institute, Wenzhou 325005, China)

Abstract: The bloody clam, Tegillarca granosa, is an important commercial bivalve which is extensively
cultured from South Korea to Malaysia. Due to its economic value, it is important to cultivate rapid growth
strains for the sustainable development of aquaculture industry of T. granosa. The emergence of molecular
markers provides a rich theoretical basis for the rapid cultivation varieties. By the method of group selec-
tion, the rapid growth strains of T. granosa were bred though two generations. According to the compari-
son test, the rapid growth strains showed significant advantages in shell length, shell height, shell width
and total weight than control group under the same environmental conditions. AFLP marker was applied in
this study to evaluate the genetic variation of the rapid growth strains, and to screen the molecular markers
associated with the traits of growth. A total of 2180 bands were amplified from 64 individuals of the rapid
growth strain and control group by 40 primer combinations. The analysis of Nei’s genetic diversity index
and Shannon’s genetic information index of two groups indicated that the genetic diversity of breeding
group was slightly higher than the control group. The genetic distance between two groups was about
0.011 3, the value of Ggt was 0.022 4 and N,, was 22.281 1, from which we concluded that there is a little
genetic differentiation after selection. Of all amplified bands, 7 bands showed significant differences in
frequency between two groups. 2 bands of all were only found in rapid growth strains, with the frequency
of 0.812 5 and 0.343 8, respectively. And 2 bands showed significantly higher frequencies in rapid growth
strains, while 3 bands showed significantly higher frequencies in control group. The bands with higher
frequencies in rapid growth strains may be associated with the traits of growth. The unique AFLP markers
associated with growth traits would be useful for growth-related gene cloning, quantitative trait locus (QTL)
mapping, and molecular-assisted selection (MAS) of T. granosa.

Key words: Tegillarca granosa; growth traits; amplified fragment length polymorphism(AFLP); genetic

variation
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