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(BEFRZIR 2 B AR AR R RUK T PR EOR SR A 2 T i S0 2 A 0] 361021)

WE: AT TIRAZEQEHE WS 2R FARME TS REFAR T LABA, FA
AFLP #R 0 #F 8 7 W EHE A 2 N4 F X & (HFL fn HE2) 41 AT & F ey 5 3% Fn 0 B 7 Ko
8 Xt AFLP 3t £ M4 3 5] 4 72 W 2t 3 A H 2 Al 4 B 478 Fn 446 AN B, & HFL & f H F &
35 215 4B A 7 4 (FSB) 165 4 R A 4F 4 # (MSB) #7198 4 W % £ 4 4 # (MuB) ,
H 121 4(56.3% )FSB 115 4 (69. 7% ) MSB #1 93 4 (94.9% )MuB £ # % 7 4% 5 &,
HAKBARRTLESDE, FSBAMSB 0B AN PHERXRMEZ AR AL E N £
5. AFLP #7107 HF2 Wy f5 i 5 2 % fn HFL A0, R & 4 8 0 & i bl 3 HFL 1K, 1 B 1
T2ANFEFEME, WAL ZEHFL  HR # B T RE LN EEEZEREEN I EMLE.
RUERKH KEAQxEHAS X FUBFaFRNSAERENENELRA; BRITE
GRETEXF ERELGE THA EZRXFEEAMERELARLZARDNEFEE X
HAERALE LA SR EAHR ALY, ARERIAREAQ xEH2S X F

WK G &R T BERE

KRR AEE; AMha,; BELRR ¥RHAEKESSBERIL

HESES: So17

K @ i ( Pseudosciaena crocea) F1 8 I £
( Nibea albiflora) J& 41 & 0.8} ( Sciaenidae ) , 43 &
A0 & ( Pseudosciaena ) F1 3% Il £ J& ( Nibea ) , &l
ERERERE R AL He, KRR E
IS K SR Al e 2 — , H R 0 e T K
RKZH . B IE TR R R B FRFE X 4
PR BT 4, WA T8 6 5, YRAS I 28 8 5 % , AR TE AL
BN R o AHL, 558 R 0 #0T0 Il 28 55 IR R Ak
[F) R, I £ T BT SRR, A K R A
KT R MR B B S, AT
FERE T R E Q@ HElita & Aesc ik, i A
L RALLR B ROR L, 808 A A7 Ja AR
i i 5 5T 09 B A R A R B3t A8 A BF 5T
EE

g R B K £ A M (amplified fragment
length polymorphism, AFLP) 4> F#5ic # &% &
20 22 90 QK SRR 1Y 73 FARICH AR, 1

IS H H#:2000-12-22 1&[E A #5:2010-03-11

SCERARIRES : A

BRI R R g
Mg Rt s T RS P R T E
BRI, BN, F RS 8 I AFLP £ AR X}
Kt Q SIS 1R A8 S5 FRHEAT 38 AL 23T i
W58 TAC N SR HER R B AR . SHETAR
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B, AF KRB AR @ A 6 AA8

F, ZAZAWIWHT a1 AFLP 534 673

FERARME) w7 . W SRGHAE e X
PRFR Y 2 JEIIS A SR AR TR Pk e R IR A R
U WRIE IR AR ICHIMY I 1R , 56 5% A K
f A AR 43 58 27.6 cm 1 28. 2 cm, HEfA A K
A33I1k 26.8 cm 1 26. 0 cm, 75 ik I fa R 45
H924.8 cm F127.5 em, JEST LRH-A, P T e
= R R 1 we/ke, HE R KR R
25.8 CiRFIRUN I ] (36 h) J5 A T8 WOk B9 i
FT TR B4 R K B A0 A U0 2 J A 1y, K8 4%
FATFSAAAE /N T B S5, Z 55059
HUHE 2 £ 5B 43 B i [ 2 T 95% LlEr . S2RE B
PEACTEEACAR N AT BRI AT fa [ 22 T 95% &
W T AFLP 230#r. M fRI R W, 4 2 S K f
( Q) 5l (6 ) 438 Fy K &4l HEL #
HF2,2 S RE A E N dl F d2,2 SR B0
HACASTHE N hl F1 h2,
1.2 EF4H DNA H1REX

BYHURAETE 95% £ 1 v (1) 5 #h 6 2% 1) 1 ¥
W) T AR FI R LR 2H DNA 4lifb i 5 & 3R 3R
A% DNA,, WIHATa FH2E U K + 280/ 05 24
$2 DNA, S #fff DNA B 5 ) 5 i, X2 5L
DNA F i E4 7 BB 58 A L VRS I L FH 5840496
SEJE T 5 OD,, F OD,y, o Kf DNA ¥ BE 3 & 50
ng/ L, - FF -20 THRH.
1.3 AFLP 447

AFLP J5i%:2 I8 Vos %1 Fl £ a5 55 4 1Yy
Trike SERR T Bk CHUY S W Bk Y3
1913 Invitrogen 23 w5 AL, SEEEVEY 3 519
%t ¢ %1 i E-AGG/M-CTG, E-AAG/M-CAG, E-
AAG/M-CTC, E-AGG/M-CTC, E-AAC/M-CAG,
E-ACC/M-CAA, E-AAG/M-CAA FI E-AGG/M-
CAA, H v E-ft 32 GACTGCGTACCAATTC, M-
7% GATGAGTCCTGAGTAA, i 6% 128 L 88
TR T i 56 Fid FL K 45 5 AR Y T KL AFLP 4 3
/B
1.4 HiEAbIE

¥ 8 XF5 19 AFLP ¥ 34 &3 & 0 ¥, 45
AP HE R B 1AM A (R ) i
N1, JGHE (B 38 0,6 AFLP 45 4 &%
FEHR AL 1 AT O A4 B A BT AE M. AFLP data
analyzer'""' 19 4% B A% (] 1) 41 {8) 28 B0 33 4% B
B 45 R A MEGA 4.1 # v,
UPGMA J5 ¥ 7E 17 R 26047, e 2k | ™

H MRl ZR Bidk Lynch '™ (9 4 23158, BD: S, =
2 N/ (N, +N;) , X S A HURE N A
Hi3EAW R B, N N Nk i 5
A P BER KR . AL B B 4k Nei 217 1905
WL B D = — LS, X S M AIILR B

FR A A 1 Y I AR F AR 43 3 155 00 4
WA (5L PR Y B LT A3 B L. RURR TS Ry
BHEHERCE) , 2238 5 PR R 45 (B oA 14k
AT BB R TCHT ) I A, S ECZE TN Aa x
Aa, G R BS LN 311, SEAR— T R
PEMAR (B ), o5 — 1 RBURBRAEMIR (B3,
MRS ACH 20 B, A BB Aa x aa, i ] 43
B 11, $ B ERAR = WA R A
RBP4 B N B e R R . Ry
REG AR AFLP FRic 7624438 5 10 P (43 B8 2 35 4
B i R B (B P=0.05) .

2 4

2.1 ZRER BAURMFEaRER
232 % Z (HF1 F1 HE2) FGf B2 (ki fa [
%% % HFC1 fll HFC2) [ 2K R bR A1 1 A
BT B A T 3R 1, MK R IR R 50
L3R5 HFCl B R RN, A, LXK RM
BTG R A AR, HEL ZEREfL T 406 1 T B, Wi G
1~ 2N RRIET: W ALS 1 4~ H HFL @776 17
& s HF2 Z5e A7 et g 1 ~ 2 JE g i se T,
A ML Tk
F1 ZXREMMBANTEE BUEMREE

Tab.1 Fertilization rate ,hatching rate and survival rate
of P. crocea @ x N. albiflora & hybrids and control group

KA SRR (%) LR (% ) B (% )
family fertilization rate hatching rate survival rate
HF1 33.33 95.00 0.17
HFC1 37.84 96. 06 88.00
HF2 44.12 67.80 0.00
HFC2 40.00 53.49 81.33

T :HFC1 il HEC2 4355 HF1 1 HE2 {1 3 SXf HR 4 ,
Notes: HFC1 and HFC2 were the control of HF1 and HF2,respectively.

2.2 AFLPiRIZEZRZ F B FEaPHNEES
nE

K 8 X e Bt My Xt J4 5 % & HFL (n =
30) Fl HF2 (n =36) #0470 S B AR ST 41
1 ARE 478 F1448 55T, B 1 g4 G E-
ACC/M-CAA XA FACHK AT 1 AFLP [l 3%
(1) —B5 o
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2 DT 2
[T EET L RRd L LS LS

1 AFLP 5|#148%& E-ACC/M-CAA WA LEZRRFAM F Y HBER
FSB. B A5 57 465 s MSB. SUACRE ST 4547 s HFL Al HE2. 85050 1 Mz AR 2 JRfdl Ml d2. KR 1 MG A 2 REAR (R ) 5hl

h2. R 1 MERLA (HHlifh) ;M Jy Marker,

Fig.1 AFLP profiles of hybrid F, and their parents by using E-ACC/M-CAA primer combination

FSB. female specific band; MSB. male specific band; HF1 and HF2. progenies of hybrid family 1 and hybrid family 2 ;d1 and d2. female
parent of HF1 and HF2; hl and h2. male parent of HF1 and HF2; M. DNA Marker.

AFLP FRiC fE DR E K R Fh s 5
BN 2 R o IR WY SEAS B 1 Y
BEAHE S 5571 (FSB) SCA K 53 %47 (MSB) il
A 55 (MuB) 298] DL7E 2 &2 f5 A A i .
A HF2 2 52 J A iR Kt T aag-caadd0 Al
agg-ctc205 2 25 JF 3 &1 (NPB) , HF1 A, 121
%(56.3% YFSB 115 % (69.7% ) MSB 193 4
(94.9% ) MuB % 356 25 4 &8 4% 52 J5 1R, 94 5%
(43.7% ) FSB. 50 % (30.3%) MSB #1 5 %
(5.1% )MuB 7£2% F, 4385, HF2 th,154 %

(79.0% ) FSB 130 2% (79.8% ) MSB #il 86 %
(97.7% ) MuB f% 3 25 4= &6 742 %8 J5 14, 41 5%
(21.0% ) FSB ., 33 %% (20.0% ) MSB fll 2 %
(2.3% )MuB 764238 F, kA T 48 HE2 43
B LB AL HFL, SR B 2 &
. 7E HF1 H1 4 25 1) FSB F1 MSB H1 43 Jjll
17.0% F1 24. 0% I M W45, 76 HF2 435
f) FSB il MSB 1433145 34. 1% i1 24. 2% {4y
o MK F Y, FSB #l MSB 43 B v 5 1) F- 44
TR RARI R A BEEER (R 3),

R2 AFLPIREERMINMEXREZF AHNERSSH
Tab.2 Inheritance and segregation pattern of AFLP markers in the hybrid
F, of P. crocea( Q) x N. albiflora( 8 )

REH L A (A= ¢ RIPBEAL (%) AL (%) i o3 B0 (% )
family type of loci no. loci non-segregated loci segregated loci distorted segregated loci
HF1 FSB 215 121(56.3) 94(43.7) 16(17.0)

MSB 165 115(69.7) 50(30.3) 12(24.0)

MuB 98 93(94.9) 5(5.1) 2(40.0)

NPB 0 - - -
HF2 FSB 195 154(79.0) 41(21.0) 14(34.1)

MSB 163 130(79.8) 33(20.2) 8(24.2)

MuB 88 86(97.7) 2(2.3) 0(0.0)

NPB 2 1(50.0) 1(50.0) 1(100.0)

2.3 EfREESHEURESH

MR4E AFLP 45 20 &35, 71513 B B AR A0A
A F AR 8] Y 388 1% R DL BRI 3t 4% g, I3k
Ao IZFRH, SCREA B 35t A% B 235 O 1. 078
F11. 088, HF1 Fl HF2 2452 J5 X5 B A Z [H] 1Y

WAL B2 ) R 0,301 Fl1 0. 274, 5 AL A 2 [a] 5t
FEBE B 43 5 0. 339 F10. 346, HF1 5 HE2
MR FR G0 - 3 35t 4% R R0 AR AL &
Hor 91 0. 143 F10. 867, Ji] UPGMA J5 ¥ 49
BRRIFXRWE 2, ZE EWH SR TR R
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Tab.3 Average frequency of dominant phenotype of female
parent-specific loci and male parent-specific loci in two
hybrid families of P. crocea( ? ) x N. albiflora( & )

X % family FSB MSB
HF1 0.54 £0.16% 0.58 +£0.18*
HF2 0.59 £0.16% 0.56 £0.15%

x4 BAIRENF SREXEURARREHFEY
BEES(L=/A)NEHAURE(T=/)
Tab.4 Average genetic distance ( above diagonal ) and
genetic similarity ( below diagonal ) between F, and
their parents in the two hybrid families and between
the two families of P. crocea( 2 ) x N. albiflora( & )

HF1 dl hl HEF2 d2 h2
HF1 - 0.301 0.339 0.143 0.398  0.404
dl1 0. 740 - 1.078  0.371 0.176  1.088
hl 0.713 0. 340 - 0.394 1.11 0.089
HEF2 0.867 0.690 0.675 - 0.274 0. 346
a2 0.671 0.839 0.330 0.760 - 1.11
h2 0.668 0.337 0.914 0.708 0.330 -
—
HF2
dl
] —
—— hl
L— h2

0.35 030 025 020 0.15 0.10 0.05 0

2 IR#E AFLP $540f UPGMA ZHMBERES L RE
Fig.2 Phylogenetic tree based on AFLP fingerprints
of F, and their parents using UPGMA method

3 Phe

AFLP i R J&: e il 5 1 4> FARic AR Z —,
HA RS 5 B RERES . RS
fi e R R R & .25, BT AFLP $5 8015 A7
TEBR 2% 5, 4N, HF1 ¥ FSB 1 MSB 4351 Jy
215 & fi1 165 F%, LA KA AUA 98 Fk. MR
AFLP (4 , A AF 58 v 5 58 38 ACBEAS (1) 388 1% BE 2
43141078 F1 1. 088, [A ik, AFLP 450 AT L) F
FU50 2 AP FP 5 P 43 1 1E [ 38 F, 18 A5 1)
JRAL

WL 2458 Fy (136 IR 40 A0 i 2L A — 5 R AT
UL, N3 A 7, BB A7 15 1Y) 38 2% 2% 58
F AT e IR A5 IR 2 A5 A MR R &

A MER R B AR R R B A R B A
2= gt N o T R A W AR e A LN DR
LA AR RIS o AR 5T ,56. 3% fy
FSB H169. 7% MSB {41 47 HF1 #2525 14,
79.0% 1) FSB H1 79. 8% [1t) MSB 1% 33 2 HF2 4>
AR AR, X R, KA @ x WLl b JA
F TE) AT £ B B (] BsF 55 A R g £ 0 o 2 60 1Y)
A,

ARG R TR, K Q@ x Bl d 7258
Fistf% b WA 1) T REAS (K3 ) . HF1 #1 HF2
A AL G AR BEAS Z (Al st A5 BE 5 430 o 0. 301 AN
0.274, 5404 Z [a] (352 45 B0 25 43 391 2 0. 339 1
0.346 , JKP=AYFP ] 558 77 A Al BT — 7
ARG AR, Gn oK E fa @ SRR S 43S
F, 5K ta AR 2 (0] A s ps A R ™
FRK T W5 411 ( Oncorhynchus kisutch) 55 1% 2T /5 il
( Salvelinus fontinalus) 2238 J5 S gL 4R H 5+
AAE AL ( Pinctada fucata) x K H-
BREE DL (P. chemnitzi) A IHBREE DD x R H-BR AR DL
A28 Fy 4% A K [a) 1 3% 3% 5 6 T 2k Bk DL —
T ML DU ( Chlamys farreri) @ x 5 H
fLE3 DL (C. nobilis) & F28 AALF D1 x BFFE B DL
1B 4% 28 F) 4 7E st 1% b B I Hh 1) B
AR Fujiwara 251 R 3 DR 2198 6 S A 2%
Z(GISH) I 575 R Hhig i @ x Wil & 4258 F
RAER B A b 2R AAR G ik, e
AR T AT BE R S U2 28 F it T — I R A
R Z — o (HIEAM 55, FSB Fl MSB 73 {1/
R B A RIRAE DK R AR ICA B3
P25 UL R B0 Q x Al & 4458 F, PIAT
1 H A AL U3 DR R B 3 R I A B S e R
ETRMG o BEAKE 55l 2 T ACA AT REA 2 8 A
THE B IR B A 25 1 S L 5 T s 4K 5 2 28 11X
HINA BRI ZRLK DNA 3,

TEMIN I AE K Z e A 4 B i Z2 3800 13 L1
ANFE, R R 25060 550 518 31, 17% F
17.19% ,Hrh K o (BEAS) R 7 2 800 05 7 31
94 T A1 A, 2L R K 5 RN 2852 F
FH24. Ning 21 75 8 (L S M v,
64 XFEREVES | WY 3 T RN A5 F 19 AFLP f3
i, H AP AH SR TR A 8 X5 14 1R 2] 77 4
NI T, IR R R IR T B4
(AA) ¥ Z 0503 0 94 A4l 4~ i,
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KRB S 05238 F o] UME N RIER R, HT
[vi) o Ay B A R s A2 P 3

WA, A 5E R ZR S A I H B s 91 O 25
H PR 3 B L s HF1 H 235 FSB fl £ 38
MSB H53 5 17. 0% 1 24. 0% g4y &, HF2 i &
25 FSB f1£ 4 MSB 2y 517 34. 1% F124. 2%
OYES o AR B TR g3 B A6 S BE 1 W v T Ning
AUV R B A T A 2 A8 AR KT 45 AR (e
13.9% , etk 15. 7% ) . AFLP bric i 25 d fi /K 43
B HA Y R -t A7, O HAEA[F )
MEIFEEIR K 2E R, H W5 ( Crassostrea virginica)
(IR 5 LU A 8. 2% 2 AR FE DL 45. 1% &
845 45 ( Haliotis hannai)25.9% ~ 33.9% ™"
JE B %k 1 ( Oreochromis niloticus)8. 0% " | T fit§
( Oncorhynchus mykiss ) 13.3% """, B 5 X &
(Ictalurus punctatus)16.6% >, MHIKE , AWFIE
PIFAZ R Z TR I 3 B 6 s Ak T v 55 i e
Ko BRTEEFIAN H IA 23 5 A6 1 AT RE S A
G (1) FEA R R/NE R IBRER 225 (2) 4258
b e iR R A b EHE R 2R Al AR 98 A8 45
LAl i S Em Y B 5 (3) AFLP 1 BLity [
(homoplasy ) 7] 687 A= fiw 73 &5 , BRI [F]— /N 47
1 i Bok BRI, s 3G XA Bodi A B
AL —SE T g e

B 1ok B ACEERA AL s Ah , 72 HE2 thid i
WY 2 AR TR 5 AR AR SR 4 (0.45% ) o
G TF R BAE B AL IR BT W T
A5 JT ISSR 34T HiAL B D AIAE S AL A L
WK FR AR A B, AR SR AL SR E B
16.7% ~18. 7% , {3k %K BUHIFL I DL x o
Foh WIE 252 T 23 504 12. 9% F1 14. 3%
ISSR i s R AR SR AL o AR SR A 5 A] BER IR T AN
Il K 3 488 e B 2 IR Bl S R R, s %
H T HC T G AR rh Y AR B AN SN A A 1Y
BEs

FRAERIEERY], BRI LR RINZRRY
PR B B R Y, (HAF S R RAR (I
T0.2% ) I F B BOSE SR 4 W) A
DT oA 0 2 0 DL R B 2% % 58, X AR I S AN S5 N
VAL, INEREIEE IF R Kt fa @ 55 6
AAL,5 RN £8P TG 2R AT 0.65% ; B 5T
PRI+ 52— AliEkEE DL K gk
BEDURIRBRA] D 2 6] 2 52 6, 12 YR58 134X 5

YO B A /b 5 DU, Ol 2 0. 01% ~
0.04% >,

MR PEAS B 52 45 2, AT 2 D AT DL K 2
@ x it 8 F g A4 3 S (1) KT
f1Q x Whfith & 4258 F, WIWEAT 05 A7 XUGE L A
4, SRR P YR E AL B RS B A AR (2) KEEfa
Q x Wil fh & Fea8 BA B S HE 28 B AR
1%, DRI ABA 2 31% 1) B ol 00K 205 5 R v fa M
BB BA SRR, 5 R R 1A e n] DL A
RITEREF I AL g (3) K fh @ x B4hfh
& ZAC TE BAAR, AT RE R4 8 F, 1
5T BEAE A Je A TR B 5 B B AP )
Rk
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Amplified fragment length polymorphism analysis on newly
hatched hybrid fries between Pseudosciaena crocea ?
and Nibea albiflora &

LIU Ying, CAI Ming-yi, LIU Xian-de, WANG Zhi-yong "
(The Key Laboratory of Science and Technology for Aquaculture and Food Safety,
Fisheries College , Jimei University ,Xiamen 361021 ,China)

Abstract; In order to assess the potential applications of hybrid F, between Pseudosciaena crocea 2 and
Nibea albiflora & in the genetic breeding and the basic research,the inheritance and segregation patterns of
AFLP markers in the offspring of two hybrid families( HF1 and HF2 ) were investigated. Totally ,478 and 446
fragments were detected in two pairs of parents by using 8 selective primer combinations , respectively. In the
parents of HF1 ,the amplified fragments included 215 female parent-specific bands( FSB) ,165 male parent-
specific bands( MSB ) and 98 mutual bands ( MuB ). All of these fragments were transmitted to the hybrid
offspring. Among these fragments, 121 (56. 3% ) FSB, 115 (69. 7% ) MSB and 93 (94. 9% ) MuB were
transmitted to all the offspring, while the other loci were segregated in the offspring. The level of
polymorphism of the FSB was comparable to that in the intraspecific hybrid F,. There was no significant
difference between the average frequency of the segregated FSB and that of the segregated MSB. The
inheritance and segregation patterns of AFLP markers in HF2 were similar to those in HFI ,except that the
proportion of segregated loci in HF2 was lower than that in HF1 and 2 non-parental bands were detected in
HF2. In addition, a relative high proportion of loci showing distorted segregation was found in both HF1 and
HEF2. These results suggested that the newly hatched hybrid fries between P. crocea @ and N. albiflora &

contained the genome of both parents,and the phenomenon of uniparental gene elimination was not obvious.

The findings would serve as the basis for further development and management of the hybrids.

Key words: Pseudosciaena crocea; Nibea albiflora; interspecific hybridization; amplified fragment length
polymorphism ( AFLP)
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