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JLEHEXTHR(Litopenaeus vanname ) {I L2 £ &
PCREZMEIREAERZEZNEERHEA

1,2,3®

BEF A AT FEaP x4
7R p AW WE

(1. EaR KT B B8 214081;

2. ANV FER PR P RFLE K R S IR P EDK R A S B s K AT SR W 2660715
3. W RMEEAER S SEORE IR E A S Y- i R E  FH 266071)

WE hTERELIFRFREEE T AHRAK, KRN B W B 4% X 4T (Litopenaeus
vanname) i T E L P S AUREWA R, ETAALRNY B A/NKRKEESFE3#
THIEMENAE, BEIAHRULEAE. RNEARINAERF, RHYELT INEE, 24
WEf ] N=ZEPCRRMNGEZ, FUENA T UAMANIEATEEANERLEE, 2287, ©4
SEPCREZFHI6 ML EMELE 1 MAERTREZFNTHERLEZEIRENIN 6, FH 5
AEEAE®PIC)N 0.5813, FHWMEEEMH) N 0513, FHHELAEEMH) N 0.636, F|JF
Cervus3.0 #fF, M B REXR AN 11 PAEMTRRIATERMM, HE—FRKERHERE
(CE-1P)., % — K Z R H Ik F(CE-2P)fn W & R AR H & F(CE-PP) 2 7| 1 0.99525487 . 0.99990862
F1.0.99999986, #t— % ik B, L[EH(EFH M4 %S E PCR KR HATEM AT BT, HAE D £
MEAREEEAEN N 100%, 2REAALERREZLINARBE, RIHERN LRGN, Ko
TP B A LN EST I T E £ & PCR KRR ¥ 4 Ja 80y U448 X8R 1% th £ A M 20T A 3B X

SrREMEK. RN F B
ES a0

hESHES Q341 XHFRIRAD A

L4 5% X 8 (Pacific white shrimp, Litopenaeus
vannamel), .44 4 35 FIOTIE, SR T 55 Bl 1 (Arthro-
poda). H5E4(Crustacea). 1 /& H(Decapoda). JiFikil
H (Natantia) . %f#FF} (Penaeidae) . 75X 4R & (Litopena-
eus), st Bt H Y X IR 2 SR 5 AP 2 — (TR AR AR,
1990) . FLAAUE R IRIE N PRz o XA R AR EE P
SRR RREESE, IRZANNEEZ, A&
43 R A T (R 2458 A, 2004)

FuE X ML E % E PCR; EMER
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BRTE: JLYIEXT IR (Litopenaeus vannamei )i T2 2 B PCR A FR A EE ST B HAE 5K ZR 25U /8 Hh 1) o 59

RIBAE ., WA SRR ETE T PEARAE S, T4
HEM AR 7 — 8 JLARSE, 2009), Frld, KT ik
B LAERRBE K A IR 25, X & AR AT 2R
B, MRS C R,

HRZET RS, #7585 MmN RIEER,
A LA 45 5% R TR SR 200 R I (1 52 AR 4, 2011),
HAT, Rig(E B R g 32 2030 A AR F 28O rid
K, (HIZDEChRIC T Wi . XMEVRRD . AT SLA [H]
JH . XTRTCIEEAR D, XSRS S R S A AE
B R (K TESE, 2010) BEE S FRRICH R E,
MU R . 28505 . EE AR
I RO, BT R RPUNFCES R
AT, AT LAAR AT 0 o PR AR B R L R R R A
ST BRI FIHERR 52

M AEZE PCR (Multiplex PCR)ZFELE 1 4~
PCR [N fAZ H, [FIEF#EAT 240 TR i AR
B, A 24 PCR P M (RIS, 2012). FIH
M B AEZE PCR FARIEITIKZ S ER 5B, AT
DI R Ml o 2 PR 0 B SR IR T A A . H, 78
VFZ 7K 77 gy Wy A B8 AT A DG R I oE i 18, K33 6
(Scophthalmus maximus) (74 5t 445, 2011), K#ifa
(Larimichthys crocea) (Z={EPL%, 2014) . [ XJHF
(Fenneropenaeus chinensis) (=W 45, 2012) . BEFI X}
#F (Penaeus monodon) (Li et al, 2007). 4% 4 % ff
(Haliotis discus hannai Ino) (Ziti%45, 2013). 4
1 (Crassostrea virginica) (Wang et al, 2010)%: .,

ARG TN FH I T 43 T A e 6 FL 4R T 0 i i
TTRZPB(EMESE, 2006), BEARBE Z RSB
(Zhang et al, 2014), KR4 (E/E, 2009)V5% )
M T A AR, SR ik Le it 53 34 Jm) BR T B A~ £
M, A RILGNEXTEMS R ZH PCR MM A i
1B o ARWEFEHH O 8 0 PLEA X IR T A7 A5,
S Y 1 AN1E PCR, 2 MPYHE PCR il 1 > =H PCR
RVARZR , F6 H 0 T FLA X SR R 2R R A
H, BTE NN IR R RIET . JRACE E Mgt £
FEE 2 BT 45 7 T A o SR A e . MR A I T B

1 #MR57R*E
1.1 SEIesH#

S FTFAAERSE A T 2013 4 EK P2 REE 0 5E
Byt B 1A 7K = BIF 9 i AR Ml 5 1A K 3 AL B R D A Y
75 AP ZGE O A PLANTERTIR R 28 o R IEE 11 4
RE, Ho, 2P RENLRLFEMER, 20K FRN
HRVFEAMER, EREZRZNEFRAME R, IR R
BEHLZEEL 10-20 EBAME, I EAAF RN FEAR,
it 211 AR o XFRE AR T LA AL SUIURE , IR PRAT
TE-80°C vk FE 48 H1 o

1.2 EBAH*E

121 JFLguiEsTsr A E 40 DNA ¢9 IR 540 S
T A4k (2008)2 1) 5 AR BULYABEXTHF I K 2] DNA, F
0.8% A B IR HHEE I HL T RGN DNA A5 38 . FRE i
EHMPOCRE T DNA SEF T mAl, Ak B g
JEAE (260 nmy/280 nm, FHSEEITE 1.8-2.0), 2 85K DNA
VSRR E S0 ng/ul, —20°CRRIFAEE

122 FAESIFHRIEZI My iFik % % F PCR &
L RIwLd AWF5E M Meehan %£(2003). Zhang %%
(2007). Alcivar-Warren %5(2007). Garcia 55(2007)F1
TP (2014)) SRR 5T H N A A A 10 BB O ik 22 45
PRI TR 05 o AR A DR S B B Y
22 SEPERLR JOR AT L2 8 PCR 4l G, [RIEF
JH MPEprimers #F:(FH 7 55, 2009Y; FFa%5, 2010)K:
M LF A 28 PCR A& NIRRT 5 YRS
FEAEARTL . 1Y) RARE R REH, L BR R
AR RRREERNEI Y XT . @ik ZE PCR
R PE TR | IR EE | IR R B B B AR
RSO IR, KB L2 E PCR (KRR M AEY 1
123 #hARELHMHEALE S A A 5T R
4 FPRTE B 2 EhRc R BEMTIY, /350 6-FAM.,
ROX. HEX. TAMRA, fR#FiHAZH PCR 4145 9"
3 R Be R/ IR AR 8 45 555 | B (8 R 2R ], )

1) EfE. B BUEOR T LA X UR 8% 2 B RE G OC R AT, VH JL AR ARBHBE 2 W B 5% A 24 38 3,

2009, 35-40

2) FfE4k. 1 o X IR (Fenneropenaeus chinensis)AFLP 43T-hr e i A4 i B e 3 (A8 7 DL K AR SE IR i QTL 5 467 43 Mt
IT % 8 A BH £ (Lepomis macrochirus)AFLP 4345 ic 9t 45 7% 80 1R 1% 4 #4) 8 S M Sl e s ML . D v R 2t i o Ak

SIS, 2008, 19-20

3) TR LA X R 2 BRI i T K S A 38 A 5l v 6 . o [ B2 e AT 5 2 e (R AR IF 5 BT 1 F 58 A 2 i 1

X, 2014, 49-57

4) WK, PCR F1W ke S EWEA A R L Z 8 PCR 519180t t RGERIMEE S0, v [N R 45 45 o B~ B e L

5T LE 2008 30, 2009, 23-37
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1 ABI3130x1 M JFAY X} PCR PR T 3L R 4030, ¢
S5 196 n 4 e A RN T SE R .

1.3 BN

FIFl GeneMapperd.0 A iE47 3 K 70 B B8 49
Mt o R Cervus3.0 BRXF & R B BE 04T 22 AL50 T
T B LGS FE (NG W 2% 5 B (Ho)
WG B (H)MZE B & & PIC), HHRM T A R
FRHEBRAE 23 DL K0 i -3 1P 4% (Hardy - Weinberg ) P ,
PR REON R, BJa T R R e, YR C AN ¥
G K R AT EAUEE E HERf R

2 HEREHWH
21 RL4uEXIREE PCR E Rk R WHAER =M
HE SR

A FE AL 3 A8 PG X R TR A A B
A G = S VAN 11 B0 7 N s [ i W Ve s e 1 1Y A
R EA), &M 1 AT E PCR MK,
2 NPYHE PCR W AKZR A 1 A= PCR W IKFR,
PUZH Z # PCR R R H 16 Mt T AL S A9 B X & 1
PRI 1, UL LGN EXT IR £ 8 PCR Y SR A&
NN R WL 2.

K1 NAHEMNFMIESE PCRIUSEEREBIGELEME

Tab.l The information and the fluorescence labeling of microsatellite multiplex PCR for L. vannamei
415 A N iJ#E'&jvJ\ ﬁ"'ﬂ%i&k&rﬁ %!%f?ﬁﬂ (5°-3") KBl
Groups Loci Ampllfled Annealmga Primer sequences (5' to 3" apd
fragment size (bp) temperature ('C) the fluorescence labeling of primers
¥ PCR TM6 93-96 60 F: 6-FAM-TGGAGATTTCGGAACCTTTG
Multiplex PCR R: CTGCTGGAGCACCAAAATCT
of 5 loci TUMXLv3.1 135-153 58 F: ROX-TAAAACCGAAAGACAATGGCG
R: CTGACATTGCGTTATGATTGG
TUMXLv7.121 194-244 58 F: HEX-GGCACACTGTTTAGTCCTCG
R: CGAACAGAATGGCAGAGGAG
TUMXLv9.90 282-298 58 F: TAMRA-GACCAAAGGATATTGGCTCG
R: GTAATCAGGAGATGGTCCGC
1103 376-391 55 F: 6-FAM-GGCTGTGTTTGCGGTGTAGTTT
R: TCATACGATAATGGCATAGAAGG
PUE PCR 1 TUMXLv10.117 101-118 58 F: 6-FAM-CTCCAGGACCGATAATGAGG
Multiplex PCR 1 R: CGACAGTCAAAACAAACATCC
of 4 loci TUMXLv9.103 199-393 58 F: ROX-CACCAAAACGAACGAAACG
R: GGATAAAAACGAATTGTATACCG
TUMXLv10.14 208-263 55 F: HEX-CAGTCTACACGCACAGGCAC
R: TTATACGGCGGTTCTCTTGG
10749 354-416 55 F: TAMRA-GAATACGTAGCGGAGATCCCA
R: TAATGCAGCGATGCGATT
PYEE PCR 2 Lvi2 125-134 55 F: 6-FAM-GATCATTCGCCCCTCTTTTT
Multiplex PCR 2 R: ATCTACGGTTCGAGAGCAGA
of 4 loci Lvl4 177-191 55 F: ROX-TATGCTCGTTCCCTTTGCTT
R: TTGAAGGAAAAGTGTTGGGG
TUMXLv10.33 252-324 56 F: HEX-CGAAGAGATTTATCCAGGG
R: CGTGCATTATTATCCTTTCC
10592b 372-393 55 F: TAMRA-AAAGACACTTACTAAACAGTCGAT
R: CGTCTCGTTGTTGAGTTATAAACA
—3 PCR TUMXLv38.256 150-163 55 F: 6-FAM-GGACTCACACTTCTGGTTC
Multiplex PCR R: GGCTGCACCTTGTAAGTC
of 3 loci TUMXLV8.220 210-458 58 F: HEX-GATGTGGTTGATGAAGTGATG
R: CGCATTATCTAAATGGCAAG
TUMXLv7.56 311-490 62 F: TAMRA-CCATGGCTTTCCTCTTCTTTC
R: AGGTAGGGAAGTCGTGAGGG
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x2 AMEMBHMIELE PCR RNERMER
Tab.2 The multiplex PCR systems and corresponding programs for L. vannamei
203 Groups 43 Ingredient PRFL Volume (pl) ¥ Program
AT PCR DNA #H (50 ng/ul) 2 94°C 5 min
Multiplex PCR of 5 loci 10xTaq Buffer 2.8 94°C 305
58°C (A% 1°C) 40 s } 81
Mg?" (25 mM each) 2.8 72°C 1 min
dNTP (2 mM each) 2.8 94°C 30s
TM6 (10uM) 0.2 55C 40s I5r
TUMXLv3.1 (10puM) 0.25 72°C 1 min
TUMXLv7.121 (10pM) 0.25 94°C 30s
TUMXLv9.90 (10uM) 0.3 50C 40s I5r
1103 (10pM) 0.3 72°C 1 min
Taq H§(2.5 U/ul) 0.3 72°C 5 min
ddH,0 11.7 4°C  Hold
PUE PCR 1 DNA B4R (50 ng/pl) 2 94°C 5 min
Multiplex PCR 1 of 4 loci 10xTaq Buffer 2.8 94°C 40
62°C (HHE¥FE 0.5°C) 1 min 10t
72°C 1 min
Mg?" (25 mM each) 2.8 94C 405
dNTP (2 mM each) 2.8 58°C 1 min 15t
TUMXLv10.117 (10pM) 0.2 72°C 1 min
TUMXLv9.103 (10uM) 0.25 94°C 40
TUMXLv10.14 (10uM) 0.25 55°C 1 min 15r
10749 (10pM) 0.3 72°C 1 min
Taq fif(2.5 U/ul) 0.3 72°C 5 min
ddH,0 12.3 4°C  Hold
VU PCR 2 DNA #H(50 ng/ul) 2 ul 94°C 5 min
Multiplex PCR 2 of 4 loci 10xTaq Buffer 2.8 94°C 40s
60°C (FHEHFE 1°C) 1 min 10t
Mg?" (25 mM each) 2.8 72°C 1 min
dNTP (2 mM each) 2.8 94°C 40s
Lv12 (10uM) 0.2 55°C 1 min 30r
Lv14 (10uM) 0.25 72°C 1 min
TUMXLv10.33 (10pM) 0.25 72°C 5 min
10592b (10uM) 0.3 4°C  Hold
Taq fiff (2.5 U/ul) 0.3
ddH,0 12.3
= # PCR DNA R H7(50 ng/ul) 2 94°C 5 min
Multiplex PCR of 3 loci 10xTaq Buffer 2.5 94°C 40s
62°C (G 0.5°C) 1 min 10r
Mg®' (25 mM each) 2.5 72°C 1 min
dNTP (2 mM each) 2.5 94°C 40s
TUMXLv8.256 (10uM) 0.2 58°C 1 min I5r
TUMXLv8.220 (10uM) 0.25 72°C 1 min
TUMXLv7.56 (10uM) 0.3 94°C 40
Taq (2.5 U/pl) 0.3 55°C 1 min 15r
ddH,O 13.7 72°C 1 min
72°C 5 min
4°C  Hold
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FER A RIZE R R IR, DUZH LGN X oR i AR 22
PCR JZ W AR B 0] DL SRASAE 47 (P B b o . Hevpr,
fLH#H PCR, PYEE PCR 1 FIPUE PCR 2 A9 3 [H 4 Hl g
IR 1, B2 FE 3,

22 WIBASEMEST

PUZH Z 8 PCR KR Y 16 M IR S AE 211 4
JUEN TR S g0 i P AR AR SR AL R B 2-12, F
I BI(N) R 6, FHZBME B &&= PIC)N
0.581, “FEIMMAAE L (Ho)H 0.513, V4B RE
FE(He) M 0.636, B 5 TM6 Al TUMXLv10.117 X
ZG BEWS = TR B AN, AR SO 2 5 B 3
T IHEARERE, R KRGS TIEL, X 16 DMK

TR A7 5 74T Hardy-Weinberg “EHi K56, 455 B,
B 7 M ERE N B (P>0.05), 9 AN T
B (P<0.001), 16 M TN s 78 JLARTEXFIF 11 D5
RPSHAE R 3,

2.3 NAEMMRRZFENSH

231 FRHREH5H FIH AN PDEZE
PCR K RIHATHRMERHT, SRR BN
MT, HEAHER R (E-1P)TE 0.046-0.614 ZJf], V-1
HH 0.264; M HAE—ASEARDH, 7H—FEARMHBRZR
(E—2P)TE 0.130-0.763 Z i), FI{E K 0.408; YRLEH:
PRI R, SGEHER R (E-PP)ALTE 0.213-0.913 ZJ],
SEXIE A 0.565, 16 Mg EN S HERR R UL 4.

80 160 240 320 400 480
o 24000 T
£ ™6 || TUMXLv7.121
200007 96/96 bp 223/242 bp
Q £ 16000 TUMXLv3.1
= gn 138/149 bp
i & 12000
i 2 8000 TUMXLV9.90 103
=
= 4000 ﬂ 291/296 bp J 391/391 bp
g L i
P 1E Amplification amount
Bl 1 JLANIEXTER L PCR 28 ABI 3130x1 5443 4%
Fig.1 The genotyping of multiplex PCR of 5 loci for L. vannamei using ABI 3130x1 platform
80 160 240 320 400 480
5“ 30000 TUMXLv10.117
8 116/116 bp
_ % 25000
§ E TUMXLv9.103
5&& % 20000 TUMXLv10.14 247/393 bp
i & 15000 231/231 bp
£z
&g 10000
B
< L[ 399/399 bp
0 A d 1
P 48 Amplification amount

B 2 FLYEEXTHRPUE PCR 1 22 ABI 3130x1 M RN 43 F 4k

Fig.2 The genotyping of multiplex PCR 1 of 4 loci for L. vannamei using ABI 3130x1 platform
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Fig.3 The genotyping of multiplex PCR 2 of 4 loci for L. vannamei using ABI 3130xI platform
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x3 6MHIEE UMM ENTREPNSHERS

Tab.3 The information of 16 loci in 11 families of L. vannamei

215 MILEALG SRR WG WA ZAFEEE RlRARS T TR R

Groups Loci Na HObs HEXxp PIC HW NuLL

1T PCR T™M6 2 0.640 0.498 0.373 ok -0.1263

Multiplex PCR - TUMXLv3.1 4 0.403 0.607 0.526 ok 0.2096

of 3 loci TUMXLv7.121 5 0.621 0.624 0.557 ok -0.0194

TUMXLv9.90 6 0.631 0.694 0.640 NS 0.0534

1103 3 0.384 0.449 0.350 NS 0.0785

Py PCR 1 TUMXLvI0.117 3 0.305 0.304 0.259 NS -0.0033

Multiplex PCR 1 TUMXLv9.103 9 0.628 0.834 0.813 ok 0.1395

of 4 loci TUMXLv10.14 12 0.781 0.813 0.790 NS 0.0195

10749 6 0.367 0.567 0.540 ok 0.2198

P& PCR2  Lvl2 5 0.384 0.601 0.548 Hxx 0.2371

Multiplex PCR 2 [ y14 5 0.621 0.638 0.575 NS 0.0016

of 4 loci TUMXLv10.33 4 0.517 0.640 0.571 ok 0.1089

10592b 7 0.227 0.634 0.582 ok 0.4805

=1 PCR TUMXLv8.256 5 0.422 0.579 0.512 NS 0.0509

Multiplex PCR - TUMXLv8.220 12 0.472 0.818 0.795 ok 0.2698

of 3 loci TUMXLv7.56 10 0.807 0.885 0.871 NS 0.0433
SE-H Average — 6 0.513 0.636 0.581 — —

NS: AWERE; ** E nE

NS meant no significant deviation; *** meant highly significant deviation (P<0.001)

x4 16 NMHIDEMAAHRRE

Tab.4 The exclusion probability for 16 microsatellite loci

415 Groups LA A5, Loci B BAHEER R E-1P SR ORACHEER A E-2P WUEHEER A E-PP
FL#E PCR TM6 0.123 0.187 0.280
Multiplex PCR of 5 loci TUMXLv3.1 0.192 0.325 0.478
TUMXLv7.121 0.208 0.358 0.523
TUMXLv9.90 0.278 0.445 0.627
1103 0.100 0.176 0.269
JUEE PCR1 TUMXLv10.117 0.046 0.130 0.213
Multiplex PCR1 of 4 loci ~ TUMXLv9.103 0.503 0.674 0.851
TUMXLv10.14 0.467 0.643 0.829
10749 0.188 0.367 0.568
VUEE PCR2 Lv12 0.195 0.355 0.528
Multiplex PCR2 of 4 loci ~ Lvl14 0.218 0.374 0.542
TUMXLv10.33 0.218 0.368 0.533
10592b 0.226 0.391 0.572
=3 PCR TUMXLv8.256 0.172 0.315 0.470
Multiplex PCR of 3 loci TUMXLv8.220 0.480 0.651 0.836
TUMXLv7.56 0.614 0.763 0.913

-5 Average — 0.264 0.408 0.565
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232 MIE%¥F PCR 4oL XM FAA M
S i FIH] Cervus3.0 A4 rh AL 4EL o3 i A5 B
(Simulation of parentage analysis)>R#E17i% L2 L H
PCR 4155 RBHBRFFIBANBC XS 3 2 (8] e FR B 7047 o
BRSO . EAEEER 95%, THAEAKECH
10000 >, FEH 73 BUFEER A 1%, HESEASREER N 1,
SIS R, T PCR MGE BEUHER RN 95.11%,

PUTE PCR 1 FIPOE PCR 2 XGE EFHEER R 551K
99.13% . 95.70% , — @ PCR M ZHHHE K
99.24%, U4 ZH PCR 414 7] LIiEE] 100% B EL
XA, H 16 AT A SR — R A BRAHEBR#(CE-1P)
H0.99525487 , A5 T R A 2 BUHE BR % (CE-2P) N
0.99990862, ¥ R FHEERZ(CE-PP) N 0.99999986.
PUZH Z 3 PCR (1) B FHEBRAE R SARAFCT R LR 5.

X5 MASE PCR K EFRHERRME R A0 AZIUE XF

Tab.5 Combined exclusion probability and simulated assignment rate of four multiplex PCR system

21 5 PR RPUERR R 9 R RPHERRR BUR R AU X 3¢
Groups CE-1P CE-2P CE-PP Simulated assignment rate (%)

HE PCR Mgltlplex 0.63549976 0.83873049 0.95113086 22
PCR of 5 loci
PO PCR1 Mgltlplex 0.79481014 0.93581102 0.99135259 35
PCRI1 of 4 loci
/0 & PCR2 Mglﬂplex 0.61874957 0.84440207 0.95695493 26
PCR2 of 4 loci
= PCR erlltlplex 0.83358814 0.94326594 0.99238194 18
PCR of 3 loci
B K Total 0.99525487 0.99990862 0.99999986 100
233 MIZ%EPCRASGFREFERFESY BT Z AR Y 1, HARME R K, AR

TEFASHCH 20 4, BAREN 95%MTFIL T, 52
HE T A TR Z 8 PCR AR R E 1 HEH
o M 4 ATLUE ), BEE AW RINZ & PCRIKR,
FORAUE E MER R B W iR = o S R DU 2
PCR R R BEAT AT, TR BAME SRR E M,
HORAUE S WER RN 100%., 2[R AN 4= R il R &
KPR RAf, BEZ R SIS RAEAR Y75, Ul
A AN 23 A B0 45 SR EL A 05 v ) M f B 0 A {35

—
(=]

S
o0

—=— EARAER

Y TEHER %
Accuracy rates of identification
o
N

0.4
Both parents were known
02 i o RAEAMAS

Both parents were unknown

JUE PCR1 JYEPCR2 FEPCR = PCR
Z FEPCR4 A Multipiex PCR sets
R Z H PCR 44 R AEE HER %
The accuracy rates of parentage identification for
different multiplex PCR sets

& 4
Fig.4
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31 AMENMIMEIELE PCRIERZMNEE
fk DR £ & PCR EIZE 1 ¥k PCR Jirh, AJ LA

Z#H PCRIAR MM E, FEMNALEERE . 5145 .
R AR 55 Z2 0 T A T 4 T A 43 AT RN R B A Ak
By, ARSZIGTEAEE LY AR TR £ # PCR (KR
IF 22 TR, TR A A e B AN S | M 21 5 2 5 W £ B PCR
MER S B FEBEREZ —, X 5iKB%(2008)
WFFEaE FM—2k . ZAE[R— PCR [ PG 3| Z 4P
R B, W, RS Y A B A
fr2 5t . BAEEQ013)IA R Z L s B = RN
Z 2250 KT 20 bp, FEAMIFEHT, AHARALL 2 [H]
P48 B BERI 22 AS/NT 30 bp, A AR A7 5 ] 1958
HE S ARSI T Y, A 2% 3 K 43 B 25 S P Ak 5
Mo Hovk, [F—0 8 L s e, AR5
ZIAIARREIE AR BE . SRR S R854 o ABEFEAI ]
% PCR 51W¥it#F MPEprimers %} £ # PCR 4
ARG AT R ARSI R, HERR Y £ # PCR
KRZBEMS WX . 51 EERS, ROE514
Z R SE AT . TEX PGSR T, T RAPkE — R ik
SEMATRERNGIWA S, K2R L2 E PCRIKR,

T EZ H PCR 415 )5, XFZH PCR iYW 5k
AT AT D . AR = E (01 )IF 5T 45 5
W, X T2 PCR WY 1Y, B KRB . MgCl,
WRE . IR IR E S SR R MR, 28
PCR J )3 B R B 1 B 5 | 5 R R — 3
N, PIERCRE S Y S MEIAL S Y, S E
PCR FJHE R W, TR 455 W 1m) A o B L A3, S 455
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Y1k 2 AR B R A EE vk 451 WA BT L
B, T BB SR A BERIE o AT 1 S LA ) Y
Sl ke T 28 PCR B 48, P i 4571 A
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Development of Multiplex PCR Systems of Microsatellite Markers
for Pacific White Shrimp (Litopenaeus vannamei) and Its
Application for Parentage | dentification

LI Dongyul’2’3, KONG Jiel’2’3®, MENG Xianhong“, LUAN Sheng2’3, LUO Kun2’3,

LU Xia*’, CAO Baoxiang™”’

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi  214081; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute
Chinese Academy of Fishery Sciences, Qingdao 266071; 3. Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract Microsatellite markers have been widely used in parentage identification, genetic linkage
mapping, and diversity study of aquatic animals, due to the advantages including mendelian inheritance
pattern, wide distribution, high polymorphism, high repeatability and stability, and co-dominant inheritance.
This technique efficiently helps with analysis of genetic background of different populations, as well as
selective breeding. Multiplex PCR could amplify many microsatellite loci simultaneously, therefore is an
efficient, rapid, and economic method, and could be a powerful tool of parentage identification, pedigree
management, and population genetic analysis of aquatic animals. In order to improve the efficiency and
reduce the cost of genetic studies of Litopenaeus vannamei, previously reported microsatellite loci with
high polymorphism were selected in developing multiplex PCR systems in this study. Four multiplex PCR
systems were successfully established and optimized based on the allelic lengths and annealing
temperatures of the microsatellite loci. We used these systems to perform pedigree analysis of 11 families
of selected L. vannamei, and found that the average number of alleles (N,) was 6, the average
polymorphism information content (PIC) was 0.5813, and the average observed heterozygosity (Hy) and
expected heterozygosity (He) were 0.513 and 0.636 respectively. Together with Cervus 3.0 software, the
four multiplex PCR systems were also used to verify the capacity of parentage assignment in the 11
families of L. vannamel of which the pedigree relationships were already known. The combined exclusion
probability of the first parent (CE-1P), the second parent (CE-2P), and a parent pair (CE-PP) were shown
to be 0.99525487, 0.99990862, and 0.99999986 respectively. Further analysis suggested that if all the
multiplex PCR systems were used for pedigree analysis, the accuracy rates of both simulated assignment
rate and parentage identification could reach 100%. It also indicated that the full-sib and half-sib families
had great capability for precise identification. In conclusion, the four multiplex PCR systems for
microsatellite markers could serve as an efficient and accurate approach in further genetic diversity and
pedigree analysis of L. vannamei.

Key words Litopenaeus vannamei; Microsatellite multiplex PCR; Parentage identification
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