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FEE: FIA AFLP 4 F AR iR AR 4 MHEAE KK A (I5 6 xZ199 [Z7 & xJ26 @ |
S1 & xZ39 .56 & xZ229 )i B itk 2 RH#ATT M. AMBHN 9 x5 44
FEANKRFEL24 MAERFB G HEH 506 MIE, Z AR AP 72.53% , kS ik A L4
NRZN S AL E LG H 51.14% ~60.75% , ) Nei 3£ F % # 4 45 40 fn Shannon’ s {5 & 4§ %k
Rimt 5 M REANRFNRE S HEEE RS MMRAN IS & xZ192 >S6 & x
7229 >S1 & xZ39 >Z7 6 xJ26 9, HEE Mt £ % G 1 AMOVA 7 F 77 = o #r kW, 3
FEEREERBETRERANMEE, 4 KAWL EE 2R Fe=0.383 7, RAR R E X
BT —ERENFEIN., BEEFMRESNEKNA,IS S xZ192 5HE3 NK R E ik
I BEHRA0.120 1 ~0.1254) , A — %, T S1 & XZ3 9 5 S6 & xZ22Q il Wy % %
FEB R /N(0.0806), FARE R, H,EINKRAWTE L FRET 40 MEFAE A7
W, AN RRZENN 2 FARR. KERRNE S HEMEEZ R0, T8 RTN Pk £
KRALTWREERTA, o FAACHB B X 2T 2 ERFHEDRE,
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FMERIAN L . ABTR Y R BRKE £
&Pk (amplified fragment length polymorphism,
AFLP) 73 FHricHi AR , N DNA 7K X Jett 4 4~
PO KRR s AL S5 AT 2 B, Tl g 8 %€
A AR R A B EA T A, A H b
DR ELET AT 8 & AR B I SS LR, R o F-hic i B
Vel R E S AL E R IR e R
1 MRS
1.1 REWH

VeI R R WA 5 5 B IR WL K™ 57
FEMFSE TSRS A HE AT, 2007 4F 6 kR
VLINREIE HTLARTE LR SR AL 3 AR % A~
PR AU A 55 DL, SR FH A HE IO HORS BN
AL ASCHCEAG 0 7, A T 10 AR 4[]
MR R A0 DB R MR R, St Wi 4™
R AR ik, RS I & T VRS K R 5t
K e eI R AR, RIE R Z HAEK
PRIRFATE I i 25 5, AR B 0 4 A A ok B2 Pk
PIVEII R R, 0T AL 4500 25 5 23 i o

KFEI5 & xZ19 Q 1TL9 5 5 MAVEALA AN
WL 19 S AMRMEREA RS G A

FEZT & xJ26 Q WL T S MRMEACAH
TLI5 26 ‘S AMARIEREA AR R

FFESL S xZ3 2 117K 1 S RIECAF
WL 3 AV EREAR 22 1 fE AR

K7 S6 & xZ2222 I 6 S MRIEACAF
WL 22 SAMARVEREAR 222 AR

AR R 31 DAMK, R BV 52 L,
T —80 AR KAR IR A
1.2 DNA i£E

TRt P2 UL, FH B/ S8 00 v R B
[K2H DNA, Fi| 1 % 5143066 B2 11 ( Varian Cary 50
A1) 7E 260 F1280 nm i KT I i HOHk BE RN AR,
SR 1% WS e B e e rL VK A TR U . FHJE T
LKk DNA FiBE % 100 ng/ul, & F —20 €
vKAE R
1.3 AFLP 355 EiL It

AFLP § 2 [E3% 14 i 2 18 VoS 27 1y 7
P TSR S ¥ B A T A R EcoR
I .Mse 1 W U)H§#1 T, DNA % 4 filf ¥4 2
Fermentas 7 @) 7 i, PCR 3" 884K & F 1 Taq fiff |
dNTP Buffer MgCL,Ilg H K& E AW TRA RA
Al Zead KT, M 28 X 5| P4l & Hh i ik
O XY HAWIEM. ZEEE NI WL G
E4A5M51 E42M62 | E33M55 , E32M51 | E33M62 |
E32M62 .E32M58 \E33M48 .E42M48 (£ 1), H|
FHIX 9 X5 [ %) 4 PR A K R R TR EEEY
B YIS IS TE 4. 5% TR T A I G R I
AT 60 W E Ty 225 e HL UK, HL UK RS RS BRSC
BRI I A TAR Yy, SRAT WS T Y AFLP 840113 .

&1 AFLP ¥ iEFT AR5 MH R 51

Tab.1 Sequence of adaptors and primers used for AFLP analysis

527l
sequences
E #23% 5'-CTCGTAGACTGCGTACC-3'
EcoR | adaptor 3'-CTGACGCATGGTTAA-5’
EcoR | 5%y
EcoR | primers
EO1 GACTGCGTACCAATTC A
E32 GACTGCGTACCAATTC AAC
E33 GACTGCGTACCAATTC AAG
EA2 GACTGCGTACCAATTC AGT
E45 GACTGCGTACCAATTC ATG

igdl
sequences
M #z3k 5'-GACGATGAGTCCTGAG-3’
Mse 1 adaptor 3'-TACTCAGGACTCAT-5’
Mse 1 5|4
Mse 1 primers
Mol GATGAGTCCTGAGTAA C
M51 GATGAGTCCTGAGTAA CCA
M62 GATGAGTCCTGAGTAA CTT
M55 GATGAGTCCTGAGTAA CGA
M58 GATGAGTCCTGAGTAA CGT
M48 GATGAGTCCTGAGTAA CAC

1.3 AFLP RS+ 547

MG FR AFLP i i s PR G I 45 2, 78
SR VN M T g B T A [ 4 3 R 67 ., e TR i v
PR A TOR AL 1.0 J5UR B AR R, I
BUCH 1" BRRIC 07 o AP AL 10 R M
A G B 2R - %5 WA A AL

SIS A — B WAL S B A S R RS
39 R BN R B ME R S 5o RAESE 45 5, &
B R ARSI 07 T I B R
FIF Popgen 1. 32 #F 1153 2 A0 & LL )
(P) \Nei #:PHZAEEFE %0 (H) "™ Shannon” s {7 K,
FEELCD) HEAARE) 38 0L R G ) it AR



342 Koo

S ¢

35 4

(D). Jil Arlequin 3. 0 #k {1 3§ 4 5K R k47
AMOVA (analysis of molecular variance ) /¥, 115
FARMBAE R (Fsr) MR R R 5L 701
FRIE . ARIETFAE] 55 (5 10 2 45 , AT MEGA 4.0
B X & A KR SEAT R A 3B, M@ N A
UPGMA R GiR , 15 5 K R IR Rt

2 R0

2.1 AFLP E#FHiBER

AT ) O X EEHEIES 1AL 5, 75 4 /\%:{
Z 124 AR APILAR R 506 ASTEMHY Y38 60, T
T ZEVERLRCN 367 4, ZALA LB 72.53% .
ENGEIEZEN i"‘B"Ju,mﬁﬁE*mE’J%#ﬂzﬂjﬁﬂl‘
S0P HG H 56. 2 AL, 40. 8 DEABTENL A HE

E33M55 48 H 1 2 A S bk 26 A4, 2251
P e Bih 61.90% (2 2) . M\ AFLP PR 1
AR A MR R R

RO BT A B, 2 4 DK FR 506
u,nﬂﬂﬁ 40 ANFFAEYERR T, AR I B AL KR
7.91% , X BERFAE R AT L2 KA P BT R

j@o.zoo ~0.900, Hh 15 15 & xZ19 Q K&
FAa 3 R ZT 6 x 126 Q RAKEA, 14 R
S1 & xZ3QRANKA.8 M HNS6 S x7222 XFA
il (%3). B 1 BR, 519414 E33M48 7E
Ui 4 FRTPER A RIG Y1 B, Jorh 2 SRR
MAHENFR R 15 & xZ19 Q [ 445, B AN G 8
A~ AFLP 31028 2 B3 N HK R WL A, 7]
WRFR IS & xZ19 Q Wy E A 3 MR FR

FoI S E32M58 I I Z MM RS EREOR, M REY R ICE 2 0 X SRR
A9 A, ZISL L 83.05% s SI WAL AL AR N YRR R R A A B BUIARIC
F2 9 AFLP S G5 Me i B R
Tab.2 Amplification results of 9 AFLP selective primer pairs
b GlL7E ey AL BT SRR LM ZEHEHI(% )
numbers primer pairs sample numbers total bands polymorphic bands percent of polymorphism
1 EASM51 124 58 40 68.97
2 E42M62 124 69 48 69.57
3 E33M55 124 42 26 61.90
4 E32M51 124 60 46 76.67
5 E33M62 124 57 47 82.46
6 E32M62 124 74 46 62.16
7 E32M58 124 59 49 83.05
8 E33M48 124 50 38 76.00
9 E42M48 124 37 27 72.97
41 total 506 367
SP-1 average 56.22 40.78 72.53
£33 ANRHIRFNEERE AFLP (0K HIME
Tab.3 The unique loci and frequency in 4 families of 7. granosa
S Fric%L Fi SR IC S AR
families bands unique loci and frequency in 4 families
E32M58-7(0.581 ) ,E32M58-8(0. 548) ,E32M58-13 (0.290) ,
E32M58-8(0. 548) E32M58-13 (0. 290) , E32M58-14.(0. 290) ,
B E32M58-24(0.516) ,E33M48-5(0.677) ,E33M48-27(0.710) ,
58 xZ19 % 15
E42M62-33(0.645) ,E42M62-58(0.516) ,EA2M62-59(0.516) ,
E32M51-7(0.806) ,E32M51-24.(0.839) ,E32M51-27(0.645) ,
E32M51-28(0.548) ,E32M51-35(0.516)
77 6 x126 9 3 EA2M48-15(0. 742) ,EASM51-51 (0. 452) ,E33M55-6 (0. 484)
E42M48-8(0.355) ,E42M48-9(0.452) ,EA2M48-33 (0. 387)
E42M48-34(0.452) ,FA2M48-35(0. 387) ,E45M51-20(0. 581)
S18 x73¢9 14 EA2M62-12 (0. 258) ,E42M62-13 (0. 226) , EA2M6245 (0. 516)
E32M51-31(0.419) ,E32M51-45(0.419) ,E32M62-50 (0. 484)
E32M62-59 (0. 484 ) ,E32M62-60 (0. 484)
E45M51-23(0.581) ,EA5M51-24(0. 581 ) ,E42M62-19(0. 323)
S6 & x722 9 8 E4A2M62-20(0.323) ,E32M51-13(0.419) ,E32M51-32(0. 355)

E32M51-57(0.548) ,E33M62-22 (0. 484)
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J5d% 21951 Jrsx zz6$
ML

S1g xzssa S1dx 722 ¢
5/1 151 _15Mbp

E1 3|4E4 E33M48 %f 4 4 iR
RO MR G EE
a,bNFER IS xZ19 R Rl c HHRAR I & x
7199 Z7 & x 126 @ f1 S1 & xZ3 Q #LEfif; d WERAR
S16 xZ3QH1S6 & x722 9 LEE{ i,
Fig.1 Electrophoretogram of AFLP from some
individuals of 4 families in 7. granosa
using primer E33M48

a,b. unique locus of J5 & xZ19 @ family; c. common locus of
58 xZ19 9 ,Z7 & xJ26 Q and S1 & xZ3 @ families; d.
common locus of S1 & xZ3Q and S6 & xZ22 9.

2.2 ANMKENERSHEN
MERAR LA, AR R R B 6 Bz

x4 RHH4A

AR, I5 & xZ19Q (Z7T & xJ26 2 .S1 & x
739 .S6 & X722 Q 4Ky 434 395 428 410, H
XL ) 22 25 M HE AR IR R 56. 68% (51, 14% |
60.75% 56.59% . FZES1 & xZ3 QP 1 5
Z BN B RS MR R 2T & xJ26 Q@ 4734
iR, 2B B AR. Mistfe ZHE k4R
Bk B, K Z WY Nei kK 2 H %45 5
FRBE AL A AAF], B2 T5 & x
7199 >S6 & x7Z229 >S1 &6 xZ3Q >Z71 & X
1269, XZ S1 6 xZ3 925 S6 & x722 Q il
AR AL T /] — K. HHE 3 MK REM
L, RR IS 6 xZ19 Q il Z e Efe i, HAREME
PRICEZ o

=R 5 P, 5&F Nei” s B ZHEMENE R
LR AL R G BRI, KR NI st L 72
S BARS 71.88% (N, =1.273 0, 1] WL 4
KA BFEAER — & W R 3l , w AL o b 2ok
BT RAZNAER, W AMOVA X}l 4 4~
K ARG SRIFIEAT 00T, RIFEAS B st
LA BB Fp ]9 0.383 7,38.37% AF Stk HE
ZR[A], 17 61. 63% 748 570k B R R NN, X 5
iR G Bk A — 3, UL U M K R Z 1]
R4 T —ERENmE L.

Shannon’ s g &,

MREMESEA A LEF] Nei’ s B [H L4450 Shannon’ s (5 2353

Tab.4 Percentage of polymorphic loci,Nei’ s gene diversity and
Shannon’ s information index of 4 families in 7. granosa

%7 EZ AR SN %) (P)  Nei’s %lﬂ%ﬁéﬁ%&%ﬁ(( H)  Shannon’s E‘%“?E%ﬁ('( I)
families number of percentage of Nei’ s gene Shannon’ s information
polymorphic loci polymorphic loci diversity index
J5 8 xZ19 ¢ 246 56.68 0.228 7+0.218 0 0.331 7+0.308 9
771 8 xJ26 9 202 51.14 0.201 7+0.2100 0.2954 £0.301 7
S1 38 xZ3° 260 60.75 0.203 0£0.201 3 0.303 6 £0.287 1
S6 & x722 9 232 56.59 0.206 2 £0.208 9 0.303 7+0.298 1
&S5 R4 PNRE AMOVA S17
Tab.5 Analysis of molecular variance( AMOVA ) of 4 families in 7. granosa
A AU H EIS TR A5 (% )

source of variation degrees of freedom

sum of squares

variance components percentage of variation

K % [f] among families 3 2 784.19 28.46Va 38.37
K Z P within families 120 5 486. 58 45.72Vb 61.63
St total 123 8 270.77 74.18 100. 00

Gr:0.282 05 N, =1.273 0;F¢;:0.383 7

2.4 BEEBRREESH
J Popgen 1. 31 #fFiH5 4 DR A%

FRRME R BN TG (i i3 AL B R, 2 SR I3 6.0 &% T
PRIEL ) 5 A AR UL 2R %0k 0.882 1 ~0.914 3, 33
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fERE B 7E 0. 089 6 ~0.125 4 Z ], HHE &
S1 & xZ3 2586 8 x722 @ [al ()38 % 1 B e it
(0.089 6), HIK 5K F 21 & x 126 @ ik

(0.1020), FZEI5 & x7199 5HAfh 3 MK &
I P43 (B S P 46 6 (0. 120 1 ~ 0. 125 4) , 55
RZT 8 xJ26 @ B IEHEE iL (0.125 4) .

R 6 4R R B E AR B OUE REFET IRE R

Tab.6 Nei’s genetic similarity and genetic distances among 4 families of 7. granosa

FEK families 58 xZ19¢ 718 xJ26 9 S1 8 xZ3¢% S6 & xZ722 9
58 xZ199% - 0.8821 0.886 9 0.883 8
7716 xJ26 2 0.125 4 0.903 0 0.890 7
S1 8 xZ3¢% 0.120 1 0.102 0 - 0.914 3
S6 & xZ722 9 0.123 6 0.1158 0.089 6 -

T X AR J7 A RT3 A AR (IR R, T T AR S A B g

Notes;Nei’ s genetic similarity (above diagonal)and genetic distances( below diagonal ) .

HRAER AR Nei” s i fGH1E, Jl MEGA 4.0
BrFfyE T NI A1 UPGMA R G (18 2) o 45
BR,S1 6 xZ3QHIS6 & x722 9 KA JRIE

S1dxZ3%

| S63'x Z22%
r 773 xJ26 %
J538%Z19%

0.01

—iE, W T ERNREE R RRE, A HS
77 & xJ26 Q FEREB—E,I5 & xZ19Q F ZH
fib 3 AN A 6] FR A% B B Rt , S 73t — 32

_|

S18x Z3%
S6d x Z222%

773 xJ26%

J538% Z19%

0.06 0.05 0.04 0.03 002 001 0

B2 edtd PHEREERERE (N EF UPGMA %)
Fig.2 Phylogenetic tree of 4 families of 7. granosa by using NJ method and UPGMA method
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MIEDIL K- oof Pt ist 445 5 e TR ADE
T AR 1L Z R RS L AL S5 X TR A Y
B BT IR ORI 5 1 7 A HA A B
@A Rk, B ARSI RAPD 4347 T 6
HEAR [ St PR A 10358 1 22 R, 0 DR 2 it
EDESE e T VR M TR A R T T T
FEG I 53 B FAEE , (ELA T 38 A% 19 ST 58 il 1)
TR E A TARMHGE ISR W o AR B R
AV R B A E T 10 M EFREE R
40 AP R AR, i a2 R 4L AR G e B ik
XHERHLAE R AT BB (4 Ak .8 Al .11 A
B 14 Fle) BIFER SETE e i MR A AL )
BRI R TR T

ABEFER T AFLP 23 FARic SR 04T 1 e it
4 A PRE A R E RIS AL ZRETE RS AL 454 . 75
AFLP 55U 38 |, 3L & 21 40 DM RFAEPEARIL,
DCEERFEPERRIC 1T T K 3 Z B AR L R 4 5] o

FET Nei” s AL HE 2§ 047 Fl AMOVA |y Fo 0 H7
HRRH, BOR K RIAAAAE— R 8l (N, =
1.273 0> 1) (HE BT — & B R B AL 4y
fE(Fgp =0.383 7) , £ 4 Wright BE{RF] 3524 7016
BER M5 (Fsp >0.25) M ] LR F, AR 5
SR IR R IEE A 7] REIE B T 1 0E 1Y
ST s A5 i o 25 bk, Je it 4 A5 & s
& ZAEMEERAL TR KT Fh BT BT IR A R A, B
2P Rk UL R A BTV ), X E A
NTRAMAEFTIE AR, AN 6] A [a] 1
“JIEHE B ARAS” REAAG— R M2 R AR X AE D
KA EH M & A A DS 0], 40w fL 5 I
( Chlamys farreri) 0 EFEES H AR 2228 T
ARAEAE A RS (B0 P 55 10 #0210 WD Sk ) 24
Fhfe st 4k 8 56 ( Haliotis discus hannai) W[
RS HAHE R R 22 5 U] AR i 0 AR Kot
B, BRAG T B R 2B ST  e Tak — S,
el 5 Z2 0 A i 35 T %) S 3 b RE SR V95 | Ll AR RN
WL 3 AN [ 3t SRR AR Sy M I AR, oA ] £
UESERR A AE o — 8 I 2 AR, 3l 3 2 S 3RS
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HAZRMIEAMN FRER, R a2 NHK R L
H AR A T TR MR R
3.2 SHTFRIEESHNRRREE

KTNKRFREFTHOIE, BNIE A AP
BFFSHIE , W FI4LE ( Ostrea edulis) '™~ ffi5%
W4 ( Mercenaria mercenaria )™ | ¥ ¥ 5 U
(Argopecten irradiansirradians ) '™* = JE = 14
£ ( Ruditapes philippinarum ) '~ & 1
(Mactra chinensis) "' % 5 2% IR K
FREE F IR T e 4L SR AS (1 e 45, LARE e 3 5% 5 e
R JE I AR R AR MR A TR, — A A
B R R REERBCR . A TFhRicdE SR
FREF IR FERAEPERA I [E I, F 2
PRICEARR & R R IATEAL R IR R R
Z IR AL B R, T RS S , PR A T
I R AV 2% = VA ML & S i S ER G RN
PR BT SRR B> TARICE AR B R &
e, HB R A% 22 S Al B S A 1 i 7E oK K
R A A R RO 2 .
] AR 22 K s st i B R a9 & 2 &8
O FFRichE R T HSATRA N 58, TR+
BRIEST, inE2R =4 FIH SSR AR MR &
G 7 I ol = N o L i R - a A
( Cyprinus carpio) BIH ML J5 58, 193] TR 47 1Y
BFAICR ; GRIMHOLT 451" 1] Fi 5% 2 g 57 1 4
TARMCT-BOAT T KP4 L (Salmo salar) 95 71
TARCERIBETE, 73 5 S T B 5 FR FIE
BBURHK &

YR AFLP JpFARICH AN & 7 i
SRATIEMT 4 AP A K K R AT VAL AR A
BRI B RGO R E RAN R =B, 75—
E U A, 21 AR (] 1 35 1% B BB R R 2% O R
T, ZE RIS B . Nei” s 78 4% I B Fi R
BRI, KR S1 & xZ3QFNS6 & x722 9
HRG R R, AR I5 & xZ19 @ 5 HAl 3
MRERM BB, HIE T —P %
ZEET, KR 6 xZ19 i 5HA3SANKER
BAE N RRFR S1 8 xZ3 9 Fl1 S6 & x722 9
HIZHIC . I FARIC AT R A 9, TR R
WH X AR FAnici g Mg B, i
i YRR A KRR B E G PR AR PR
AW AL, S48 5 ZAHE BN 0 FAmid , &
S AT PR A KRS 2 ARG I BUOC R AT

QTL FHf.

FURIT, D128 73 T-ARiC il B & b TR L £ 2R
THHM T B B R e 3 Tk
P bR i 2 8 ks 4%, R A 2 5F R 5 0
THMCIESI R VAT QTL 7 Ffid b 18 5 fif if
BB B RS AR ICH AR I K B
FH e E T A% PR P M 2 B 71 B B 7
S FEE , 73 T AR T B 7 R4 A6 DUE T
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Analysis of genetic variation in the fast growth
families of Tegillarca granosa

YAO Han-han'”, DONG Ying-hui®, LIN Zhi-hua®* , ZHU Dong-li’
(1. College of Fisheries and Life Sciences,Shanghai Ocean University ,Shanghai 201306, China ;
2. College of Biological and Environmental Sciences,Zhejiang Wanli University , Ningbo 315100, China ;
3. College of Fisheries ,Ocean University of China,Qingdao 266003, China)

Abstract: Amplified fragment length polymorphism ( AFLP) technique was applied to assess the genetic
variation among 4 fast growth families of Tegillarca granosa(J5 & x7Z199 ,Z7 & xJ26? ,S1 & xZ3 9,
S6 & x7Z22 Q )so as to establish and select superior families. A total of 506 AFLP loci amplified with 9
pairs of primers were obtained from 124 individuals,and the polymorphic loci percentage reached 72.53% .
The percentage of polymorphic loci of 4 families ranged from 51.14% to 60.75% . Nei’ s genetic diversity
index and Shannon’s genetic information index of 4 families indicated that the level of genetic diversity from
high to low was J5 & xZ19Q >S6 & xZ22Q9 >S1 & xZ3 @ >Z7 & xJ26 ?. The gene differentiation
coefficient G¢; value and AMOVA analysis indicated that the genetic variation mainly came from individuals
within families. Genetic division coefficient Fg. (0. 383 7)) indicated that there was certain genetic
differentiation that existed among the four families. Cluster analysis by NJ and UPGMA methods based on
genetic distance revealed the relationship between 4 families. S1 & xZ3 Q@ and S6 & xZ22 @ were clustered
together firstly because of the nearest genetic relationship(0.089 6) ,and then clustered with Z7 & xJ26 ? .
J5 & xZ19 ? was not clustered into any clade because the phylogenetic relationship between J5 & xZ19 @
and other families were more distant(0. 120 1 —0. 125 4.). Additionally , of all 506 detected bands,40 family-
specific bands were found to distinguish the four families from each other. Therefore, superior family could
be selected from optimum breeding pairs of high level of genetic diversity which would be good for genetic
improvement of 7. granosa,by analyzing genetic structure of reproductive families.
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