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T3UAHREHTIESLEPCRER, FHACEI M LEMS, A3 AMTESE PCR 47
T NMAEEREFHAKIDOl thag S E, ZRET, AH AN PHEMER Y 12.111,F
HAEREMERY 7.408, FHLAEEEEN 0.846, FH UMK 2 EMBME LG E 2 K
0.825.,0.868, & K & 458 # 2.165, & /i Cervus 3.0 P, A EmAE X AMI P AT A
AR EA#TTETEZ AN URIE3 AMTESE PCR EX T L P EHME,
HRET,ERZ3AMLESEPCRERBTETEDERE N 100%, AEEAHTLES
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i TR £ B PCR ( multiplex PCR) J& 5§ 75 —
K PCR S H [f) if R 47 222 k19 0 B o 20 1
42 80 4E 4, Chamberlian'"' 1§ ¥ 243X T £ & PCR
R, Z 8 PCR N HA BN & A5
SEAE R, T T A A Rk A A SR, H
£ FE — BBk A= 2R W) ok 22 8F ( Scophthalmus
maximus) > ZE W 41 45 ( Crassostrea virginica) "
2 T % B i s A 80 841 ( Haliotis discus hannai
Ino) " 1y 38t £ 43 185 458 2 43 W 5 BE 95 X AF ( Penaeus
monodon ) ' ) it & 22 BEVE 4y T DL M 4% %
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1.2 L®WH*E

X% & % W41 DNA #9325 5 4 m) M
LR OR W/ A0/ 52 B 2l 42 DNA 1. 5% Bifig
R VR JC P, K KG: T 3[R 41 DNA Y 58 3 1, 28 41 4y
JEIEIE T E OD,q, 5 OD,, i 5E DNA [ it i,
JE ¥ DNA ¥ & i & 30 ng/pL, - 20 C 1} 47
#wH.

T A EATCAL EATF R MRIEM DA
B 280 A A A BOR/N A KT
ROR AR R, WA R C JF & it TR Frac v
P16 M e i i o RS Yt Rl A T A
Yy TAREABR A W5 M. J8 3 B B2 PCR, 5 5E 45 1>
AL B AR 1 454

PCR & B 42 5> PCR JZ W fK % 10 pL:
AL FEFHL DNA 1 wL (30 ng),10 x PCR buffer 1.0
pL,15 mmol/L MgCl, 1.0 pL,10 mmol/L dNTPs
0.2 wL,10 mmol/L 5[ #Xf 4 0.2 pL,5 U/pL
Taq fif 0. 1 pL, 47k 7.3 uL, PCR J [ #2 )% :
94 C 5 min; 94 C 30 s, B ki 30 5,72 C
30 s, fEFF 30 ¥k ;72 C 10 min;4 CHAE,

PCR /= % 4l P T 6% AL TER
VR T o 58 G P Kk 20 B B e R A S PR R
/N 10 bp DNA Ladder(Invitrogen, USA ) i £ &
P R X R K AR R AT R

% & PCR £ 4L 20 4 AR A B A B T
IC AP R 25 2R B LR B R BRI L

JeJre A58 KR Y i f DNAMAN™ 25 PR 41 4 i
191 5 8BS T P00 3 T B 7 6, A 3 B
RANAHEZ GREBEAH2E Rt 5 °C Oy J5 ) i
12 PCR WA &, FedbA7T w7 5 22 8] i 41
B RIG TSN T M BOR B A7 i) —F PCR K &
AR oy — X5 P = 5 PCR fR R, it
AR KR EE G PR UE 5 | Wk B A AR A o B i
4 8 20 o
1.3 ZitoHm

REASICTE BA  1G 1 A 6 i R e LT RS R
AN, WNEIRAR e % A B Coeeeee (L%
fr 3N 0 F£oR) o I Cervus 3.0 3148
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UL FE (N, AR Z MR B0 DL S ik
HHER ID-01 Py A4 2 1] i) 5 2 (8138 #2F Popgene
1.31" fl MEGA 4. 1" 318, # L& £ & PCR
FER FRIEE P IRCRE L Cervus 3.0 SEATHR I .
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2.1 MIEZEPCRIE

JO7 SR FERE PR 20 AR, FATT i 3 51 4 15
B B KR BE DG A PCR S 2 B30 B 55 fe 4T
KT3IHMDEZE PCR, BHMUE 3 M TLAE
firi. HHZHE PCR AYIR SR (51 W) B2 LA K
FrBOR/NILZ 1,

F1 3HXHEEMIEZE PCR L

Tab.1 Characteristics of three multiplex PCRs in large yellow croaker
% PCR iz 4 B K /T 1419/ (pmol/L) } B/ /bp
multiplex PCR locus annealing temperature concentration in multiplex PCR size
multiplex setl LYCO0124 55 0.15 109 ~ 188
LYC0200 0.15 189 ~240
LYC0209 0.15 260 ~330
multiplex set2 LYC0002 58 0.15 85 ~ 130
LYC0405 0.15 140 ~ 190
LYCO0010 0.10 210 ~260
multiplex set3 LYC0009 60 0.13 70 ~120
LYCO0088 0.13 130 ~ 170
LYC0451 0.19 252 ~315

2.2 MAMIESEPCRAMAEAKGTEE
JD-01 ik St

3 41 Z % PCR Xf K # i ¥ F #f /& JD-01
3 60 NAEIEAT AT, LRI S T 109 A 55 47

D, L2 B B R A AL R (N, )8 ~ 18,57
H A O B TR0 120 105 A7 30 5 O S B ON)
4.942 ~8.972 - YA Ak 45 i 3 K 7. 4085 2 2
HE & A (PIC)0.770 ~ 0. 878, - 4 Z 35 (5 K,
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¥ 38 %

Tt 0.846 WML 225 B2 (H,)0.576 ~0.900, 71
LI 2 45 B 0. 825 I B2 ¢ &5 i (H, ) 0. 804 ~
0.896, V¥ B ¢ & FF 0. 868 ; 7k £ A M 45 4k
(1)1.806 ~2.346, -3 F 4k 2 FE P45 %L 2. 165
(#£2). E1 % LYC0124 . LYC0200 LYC0209 3
MG £ H PCR =Y £ 1% & #E & ID-01
HR G H ORI 45 SR . SR Nei [R5 k388 T BEIA
PSR 22 (8] 11 38 14 B 2, 15 F UPGMA 3k T
R, B R B R A IR 2Z 18] Y 3 R
AALE (B 2) o Mk b, Ko ok & B & JD-01
1388 1% Z AR PRI o
2.3 MIBESEPCRERRZETEEHHEHA
fdi ] 3 i TR £ PCR X 9 MK R 53
A CRBEHLITEL) 3547 T 26 7 %08 , i LA
i Cervus 3.0 B4R 4T 40 87, T A5 70 %
FERA IR EA B X3 AN I AL E
PCR )75 F U EHERF 100% (£ 3) .

x2 FAZESEPCRANEBSAES
EEEE ID-01 iR S HIESHE
Tab.2 Genetic diversity in a breeding group
“JD-01" of large yellow croaker by
using three sets of multiplex PCR

bp___
330
300
260 »

R L R " '
220 R el
180 4

. - - - -
E e H Gonis  see o - - - — - . “oue >
o~ 1-.—-_-&.‘—--.-”—-...__:‘~ ——

-, v s —

140+

Lo, = 2

]O()I—vI

1 I E LYC0124(109 ~188 bp) .LYC0200
(189 ~240 bp) .LYC0209 (260 ~ 330 bp)
3NMURERBEHG IDOl PSS E
PCR ¥ 184 82 (M £ DNA marker)

Fig.1 The result of multiplex PCR of three microsatellites
LYC0124,1.YC0200,L.YC0209 in breeding group
“JD-01" of large yellow croaker (M. DNA marker)

v /5, locus N, N, PIC H, H, 1
LYC0002 12 7.852 0.861 0.867 0.880 2.276
LYC0009 18 7.627 0.857 0.883 0.876 2.346
LYC0010 8 6.105 0.816 0.759 0.843 1.920
LYC0088 14 7.236 0.847 0.900 0.869 2.182
LYCO0124 15 8.972 0.878 0.576 0.896 2.339
LYC0200 11 7.809 0.858 0.900 0.878 2.178
2 KEAKEFHME JD-01 iRHE Nei [€
LYCO0209 9 4.942 0.770 0.733 0.804 1.806 . . N
EEEEL T UPGMA EEK
LYC0405 12 8.922 0.878 0.900 0.895 2.311 . . .
Fig.2 Dendrogram based on Nei’s genetic
LYCO0451 10 7.207 0.847 0.867 0.868 2.124 . .
distance for a breeding group “JD-01" of
#){§ mean 12.111 7.408 0.846 0.825 0.868 2.165
large yellow croaker: Method = UPGMA
%3 JARDESEPCRETFEATERSRFERILER
Tab.3 Comparison between the actual parents and identified parents of
parentage assignment by using three sets of multiplex PCR
Ea SPRFEA actual parents % GE A identified parents A SIPREA actual parents  %E5E K identified parents
offspring Q 3 Q 3 offspring Q 3 Q 3
LY-69 518 501 518 501 RV-49 418 411 418 411
RY-1 4SHI12 4SHI1 4SHI12 4SHI RY-12 4SHI12 4SHI 4SHI12 4SHI
LB-26 517 501 517 501 LV-90 528 505 528 505
RB-73 419 412 419 412 RV-54 418 411 418 411
RG-15 525 503 525 503 RP-25 530 507 530 507
RB-81 419 412 419 412 LV-93 528 505 528 505
LY-49 518 501 518 501 RV-3 418 411 418 411
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#k3

T SEPREA actual parents % 5E A identified parents EaN SEPRIEA actual parents % %E A identified parents

offspring Q B Q & offspring Q B Q )
RV-80 418 411 418 411 LG-15 4SH16 4SH2 4SH16 4SH2
RG-28 525 503 525 503 LB-40 517 501 517 501
RP-27 530 507 530 507 LV-59 528 505 528 505
LY-44 518 501 518 501 RY-58 4SHI12 4SHI 4SHI12 4SHI
LG-47 4SHI16 4SH2 4SHI16 4SH2 RB-56 419 412 419 412
RY-17 4SHI12 4SHI1 4SHI12 4SH1 RG-9 525 503 525 503
LB-44 517 501 517 501 RP-22 530 507 530 507
RG-27 525 503 525 503 RB-82 419 412 419 412
LB-29 517 501 517 501 LG-37 4SH16 4SH2 4SH16 4SH2
LV-103 528 505 528 505 LG-53 4SH16 4SH2 4SH16 4SH2
LY-50 518 501 518 501 RP-63 530 507 530 507

3 Wi 3 — DB BRI R, 15 S B AT A

% T PCR R R [i 51 40 1 il — I 37 5 5 o
HEAT S B TR T AR I e AR ) 2
PCR Bk 7 , 36l #i— PCR [ i 041 45 , A B2 41
X EAR = 64T 4 6 19 4 0 R SR L
TARIEL A F i B 1A PCR R ] 4552
PE 5 TR S AL A B 26 PRI 0 AL 28
T, ADFIE G SR 24 A BB L 54 i
BURERERE 1 ~2 AN T, (9 0F B T2 0 5045 76 K
5 R 2L o B4 e, 5 K 3 1 2 7
HEAT AT B 16 A 2 25 T 0 7 0 AT 5 TR
PCR 5:%0. 7£ 801 % & PCR JZ i 19 & K % 11
B A 3 P L 04 B I v L S
Horf 2 AR % 1R 2 AN R R
g™ W PR R 3 A BRI K
ABFSEH, EHA T WAL A 3P B IR UKL
SRS 4 AT AT T IR A 45 R R B 51
1A 2 T T 1 B I 8 4% 175 0 6D B TS
TR S REHI% %3 e IR — PCR TR K R
B BT, £ T PCR 414 P 4 51 %
44 ) 2 60 0 KN AT — i T x5
DR I OB BF R B AL, 2 0 b 2 T PCR 2
REA PR 2 A XCHEB 2 31 90 e i K B R AR I
Bt 2 B FECRAP Y 2, 3 I 2 /N AR
SRYCH />, 2> PCR P41 54 1 PCR 4
BT 8 50 A 2 M A, 5 2 S, LA
i R 5 5, e 2 T A 4 51 40 I L
FRYCE A2 55 0 b | AT DSl — A D 2, TR ) —
AT R B T L 3B R 3 e

A~ PCR ) e fE 1R Ol BE, 88 5 #E 4738 O B A
ZARE 5 CHRBIWIR S AR P AN Z
# PCR HAT— MR il B, 76 D0 A0 R O B 1 i
R, SR IR BE PCR A4 5 35, f 8 e HE YR &
W

KM ehRie i DAY EM MR 2 &
PCR AT IR — AN JZ B AR & o A Z i i 1
B H R EL & (40 ABI ) 3730 it
Ay AT A IS8 A< B 1 e o, i b AH G FE
MM A WA E B 22 AR i £ 5 PCR AR
I FH 32 BIAR KRR o 25 58 B AR 5206 22 1) S0 56 4%
1 FRATEA SR T LA T 32, i 2 o FH 3L e g R
Jrdok K Z & PCR =41, B9 AR 0 i il T2
A Z T PCR H, 1 fin— > 55 WA A5, #B 2 M
7 H M0 S 6 M BE DA MR W G AR [R] Bs X ik
B B AT Y R Bt h S R B Tk, R
TIEF A LEZE PCR I, R T HELZLESH
B RN AT T 3 LA LG A 1T
WEAAWAE. SHRAM S PCR MHLL, ZF
PCR JosEsm AR Z 1 9 TAE, HE R —HH K
B HACR BT m A . 5 AL, a2k
FTREETRTATFERINNALETEENERGE
( >99.999 999% ) , A It 1 2 H PCR £ RG>
WiRZE

FIHASZI I A3 H AR EAMTELE
PCR, 535l i#EAT T BER B 1L ZFETE A BT RO 7 4
FEWFFE,#5r E B T USRS, b2 m A B
B R AT o  RORIE R T 2 f5.

ASLg I 3 4 ORE g TR £ 8 PCR

http : / www. scxuebao. cn



476 Ko

38 &

XL HEMR ID-01 ) 38t % 2 KE 1R 20 Bt , BF 52 45 2R
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o E LR 017 il AR 1935 12 2 4k 23 A A
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B HEIK 60 AR 2 [ 10 33 £5 AL, 30 T
T~ﬁ%$ﬁ@iﬁ%’%L§C%’£fﬁﬂu&%%ﬂ_ﬁﬁﬁﬁi
M 2R R —E B FER .
AT, S 3 41 TR Z # PCR #E 47
SRTHEE N MER AR T 100% , AR 1 H 2
AAF S & B Y multiplex set 2 JEAT K T 4
F, fERA PR IR R T 83.3% , PRI I AR — 4l
I R PE RIS E] T 100% , 3X A 45 R AR TS
(PN RS ST & RN N AR N
Jiv i A ol T2 0 i 1) 22 S PR B A %, Ikt T
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Development and application of three multiplex PCR panels of

microsatellites in large yellow croaker ( Larimichthys crocea)

LI Jiakai, WANG Zhiyong, WEI Xinjian, CAI Mingyi, LIU Yang, LIU Xiande "
(Key Laboratory of Mariculture in the East China Sea,Ministry of Agriculture of China,

Fisheries College, Jimei University , Xiamen

361021, China)

Abstract; In this study,three multiplex PCR panels were established using microsatellite markers developed

from our laboratory by optimizing annealing temperature, concentration of primers and times of cycle. A

breeding group “JD-01” was analyzed using the three multiplex PCR panels. The results showed: the average

number of alleles and effective number of alleles were 12. 111 and 7. 408 respectively. The average of

polymorphism information content ( PIC) were 0. 846. The average of observed heterozygosity ( H, ) and

expected heterozygosity (H,) was 0. 825 and 0. 868 ,respectively. The Shannon’ s diversity index was 2. 165.

By using Cervus 3.0 software,we verified parentage assignment that the pedigree relationship was known in

9 families of large yellow croaker. As a result, the accuracy rate of parentage assignment was 100% by using

three multiple PCR panels. The development of microsatellite multiple PCR system provides a high efficiency

technical method for genetic diversity analysis, parentage assignment and marker-assisted family management

in large yellow croaker.

Key words: Larimichthys crocea; microsatellite markers; multiplex PCR; genetic diversity analysis;

parentage assignment
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