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E : AW E UCR RS A AL T [ BART AR (Fenneropenaeus chinensis) (K ZFEE, FF 10 FE T 58 FEMERF 44 G 2%
PURTIBRONS 17 AR 3 R MERRHEAT 1AM, gy 1A EBIXT IR R R, o & A LR F R R 24~ WA T 15
G 46.8% , i 15 KGR T8% FAE IIIHN 64.7% 0 J T AB/R AL R B PE RN AT AL, e H 64> v [
X RARICH 1TNFER B REA BEA AR B R 6 D AMAEA T 7MiM B 2 348 ALY SR SR Y
528 A B PG IEE A R BEA T U, IR LSRR BEAT T AR . SEIRA R, LI KR I SCA LN L
2% HEEARPURRE D BUARIA], B K R NAMAE 2[RI OCER , BN T 1 R F AR R MERT , ARSI R 0k A T 1 2
UFo SIEAS SR, YR RS LR o E W U R A R A R SR P AT AT BT 1RSSR RN

HIEZ TR, P E IIXTERE E TARRRAE THAR SR, [HPEDK =R ,2010,17 (3): 456-462]
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fillo TESIAFERIBFARRT, i TREAMHEIRECH A TR,
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JFE W M 200K S PRI R 5 ORI T 1 R IERR R N
ANBERE MR AISCR . LSRR M
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KRR AE AR S A 32 R MEAT IR AR 2
S R MERTR , b A5z MR Ok [ 2 AN BEAR: FLIL VA BT
Az ] O AR AR B A R0 28 2 P I X A
TR BEOERER A B 22 R MEAT R 1 3R LIS
S A v [ G MR A s ] A e e B0 R AR RN
B 155 P E R R

TR T MRS = A AR R (SRR Py

K B, I 1A REA SRR A 66 211 (5
MNEZH6 TR,
1.2 XWHZE
120 HBRBERBRIE o T RAMEER ST
RO T I R E ANRE T R B R 22K,
A SR IR AR R R b, AR F R %, i
HENTAERCAL A N FLILEF AR (8) x s EERE 1A
TR Z (D), wh B A RER (3) x FLIL B AE R A
(D), i 1SR (O) x LI AEREAR (), H,
S FRICHEAR SR AR 71 & 22 R MEAT

BELRBRAEIT : B 2E R AHERR , RS AR 52
B, R 2 ARG BT, SRS T 5 R AAG 4,
AOkE T A58 R A 7R ST Sk O SR
HRE RSV 1) 22 /043 B, 43 SRS AT 3 o 52 2
LI E A

R3S AR A, BREALRE U A8 R ME AR
B oy B AR 48 2 )8 TR AR 1 R AC R M A
YRR 6 5 R .6 B 1 R EL A R MEURANAS 28 vh A K
WA 1 L 2400 A AT Rl . SRR RS, A
S LG ON , R RS BT 34 A 4 b e i o
KB RETL BERE I O RS IR Hh R AZ
FE NSRS B RSAE RY SRR L, 3RS
FEHEAR 17 B2, b 11 RR AR 1 3245 B, $52 05 1o
RN 64.7% K5 TR FE X R 8 - 241 32 45 2Rl 46.8%
3¢ 1 NG H N 78%; 3N EFL A & s A IR R

BT R 44 344 (Heg 24 AL ZR 2K TR
MR ZR), A KR A BEAR PIRG4S 64+
PRI T TR A3 HT
1.2.2 DNAKJHREL (2100 mg X UFAILA (BEA DY
FARAMA) BEREAS S EE KT, A 475 pl TE 22 i
(10 mmol/L Tris-HC1, 100 mmol/L. EDTA, pH 8.0), 5%,
53 9 i A 10% 1) SDS %5 # 25 uL, 20 mg/mL 1Y 25 M
fif K 4 uL, 157,55 CRMTHAL 3 h, BN 55k
J5 GRS AT RS DITE , 1K
FE T 5 T3 >4 TE 22 4P (10 mmol/L Tris-HCI,
0.1 mmol/L EDTA, pH 7.6),
123 PCREMZEH NHBEAZEMER 6xfh[E
AH o R 3 T8 51 49, 76 PTC-200 8 PCRAX _E #EFT ™
B, RVAE 25 pL I RVAR Z b AT, Hoh A4 . DNA
B #2150 ng; 10xBuffer (10 mmol/L Tris-HCI, pH 9.0;
50 mmol/L KC1;0.1% TritonX-100)2.5 uL; Mg**
25 mmol/L,2 uL; Taq 1 U; ANTP 2.5 mmol/L,2 pL;
14020 pmol/L 452 uL; AZE KM 225 pl, K 4%
1149 94 °C 4 5 min; 94 CZ5 140 5,64 ~ 66 C iR
K1 min,72 °CHEAH 1 min, 2L 29 MEFR; 72 °C 3543 4
15 min, 6 XL TR 751 PCR B 55 LR 1.
124 RBRGHBERERKBIXMBE HRERN
A5 BB R 5E SRS ASE U PCR 7= ), B A4S 724 B wL (%
4 pL EAEGEE ), IRl 5 _E 43 i BRI 4 DL2000,
JHIXTBE HLUKZZ 0 . FL UK AL 5 T 7S — A
AR DY Y-11 5 B R AERRE 400 V, Z5H1K 2 he
BRGL B ANT < B H UK Y I ST RV LA
10% 1Y HAc [ 72 W H, 23 [ 72 20 min, 75 18 7K BE
29K (4 K3 min), JiT A 1LY {5 3 (5% 1.5 g AgNO,,
2 mL 37% HCHO), % il #% 2130 min, B i1 J5 FH 2
BRI YES s, T2 E T1LE A% (%30g
Na,CO5,2 mL 37% HCHO,4 mg Na,S,0,), %51 & &1
I, A 2 W (10%HAC) HE E
125 WIEEDNARBEX/NIFRE [EEFmE
PR IERG BE R T I, PR AT, 38 i BE 53 #r
A Gel-Pro Analyzer (4.5 jiAS ) 134N 27
SRR,



458 i K R 2

F176

12.6 SWHBEXAREER RAEGIRRTE
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Tab.1 Characterization of six microsatellite loci and conditions of PCR

Microsatellite  GenBank accession . ;A Ann.
Primer 5’ -3 Repeat type
locus number temperature
F: ACA ACA CAT TCT
GTC CATT
HO81 J& None R. CGTTTC TTG ACC (GTCT),;(GCCT) 5 (GTCT) ;5 62
TCT CTA TC
LM (HIES
RS0683 AY132823 02135713.7) CCGCTACGCGC (TACCCGEC) sTACCC 64
G (GAGT) ,GAGC (GAGT) GAATGC (GTGA ) ;GCGA
(GTGA) ATGC (GTGA ) ;G- (GAGT) AAT(GTGA)
F‘Cf,%AA%TTCC%%A GCCT(GGTT),,CATT(GAGT) -+ (AAG),TATGTT
RS1101 AY132811 R. T;\‘T’TCC’ czié CCT (AGT),+* (GAGT)GATT (GAGT),G+++ (GTGA);GC 52
T ere GA (GTGA) ATGC (GTGA ), ATGAAT(GC) 4 (GTGA ) \GCGA
(GTGA)---(GTGA 1,C(GAGT) - (GTGA );+- (GAGT)
GA (ATT) ,GT (GTGA ) ATGAATG
] L
EN0033 AY132813 %lejs(s?ifs )’ (GA)GT(GA) ;AT (GA),GT(GGGAGAGT) ((GA), 64
F: TGC TGA AGC TAC
. ACT ACCTTC G
RS0622 AY132778 R: TGA TGA AAC (GTCT) ,GAGT (GTCT), 66
GCA AGC AAA GGC
F: TCA GTC CGT AGT
TCA TAC TTG G
RS062 AY132777 R: CAC ATC CCT TG (CA) 5(TA);(AC)5(AT) o (TC)5(AC) 5 66
TGT GAA AAC G
2 GHRENH RS062 i1 15 5 (T JE e A7 4 S AE IR 641

21 HMIERERRN

T8 1o B I PRI A A 3K A Gel-Pro Analyzer, 15 5]
LA BEA SR ER A 66 & 1A 1 &4 Tl TR A i i 55
I FE PR MRS AR A 1 25 o7 8 e LS PR
R o7 g 1R S A7 S PR IR A3 S R /N B R
i, BT AR B i 44 SO0 B B A i b 4% A7
S SIS 3BT, A1 0811 328 HOSI v 5.7y T
/N ERIFER 1o TTANEEARTE 6 AN T2 A7 i 3
Rt 40 5 5EAEHE R, 6 A TR s 3 2 A8
Horh RS0683 137 s 5 v FE P de 22 J1AT 9 4507 LA

TR A R ARG I 42 A B PR AR, H e i BE R Y 3
Pl 225 FE R RI39 Rl R2 B ITDMREARM 6 H T
S R A B I o
22 RFXREMTAE

o e AW WEREY AR TRt WA= S IV PSR RS &
BEAS 140K A ACAS AR S0 AR 4 B A L A AL AT 14K
LRI T A R R B SCA L R AL, I 5546
()RR F R KGR DI R AT T LA, 1" K &R,
SEEAR B T AT G B R A BE Y R A
YR R () ACARFE PRI A (R 3),
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Tab.2 Allele distribution of the six microsatellite loci of 11 female parents

KA TR A Microsatellite locus

Family name HO81 RS0683 RS1101 EN0033 RS0622 RS062
1* 0813 0814 6832 6834 1014 1014 0333 0336 6222 6223 0621 0622
2* 0815 0817 6833 6834 1012 1015 0333 0335 6222 6223 0621 0623
3* 0816 0818 6834 6839 1013 1016 0332 0335 6222 6225 0622 0624
4* 0815 0817 6835 6838 1013 1016 0332 0335 6222 6224 0622 0624
5* 0812 0817 6831 6834 1015 1017 0332 0333 6222 6224 0622 0623
6" 0816 0817 6833 6833 1015 1017 0331 0334 6222 6224 0623 0624
7 0815 0815 6833 6837 1014 1014 0332 0334 6222 6225 0621 0623
8" 0813 0814 6832 6835 1012 1014 0333 0334 6222 6226 0623 0624
9" 0811 0814 6833 6837 1013 1016 0331 0334 6222 6226 0622 0623
10° 0813 0816 6834 6836 1014 1014 0332 0333 6222 6225 0621 0623
1" 0814 0816 6833 6834 1011 1012 0332 0335 6221 6222 0622 0624

3 'K RN BIFNHERT H A EE
Tab.3 Observed and deduced genotypes of 1* family

FEAS TR S Microsatellite locus

Specimen HO81 RS0683 RS1101 EN0033 RS0622 RS062
1"#}78 1" dam 0813 0814 6832 6834 1014 1014 0333 0336 6222 6223 0621 0622
F1 Offspring 1 0813 0813 6832 6835 1014 1017 0333 0333 6221 6222 0621 0621
T2 Offspring 2 0812 0813 6834 6837 1014 1016 0333 0333 6223 6222 0621 0623
F3 Offspring 3 0813 0813 6832 6835 1014 1017 0333 0336 6221 6222 0621 0621
F4 Offspring 4 0812 0813 6832 6835 1014 1017 0335 0336 6223 6222 0621 0623
FR5 Offspring 5 0812 0814 6834 6837 1014 1016 0333 0336 6221 6222 0621 0623
F1R6 Offspring 6 0813 0813 63832 6835 1014 1016 0333 0333 6223 6222 0621 0623
*%ﬂijfts?lﬁs?f 0812 0813 6835 6837 1016 1017 0333 0335 6221 6223 0621 0623
Sfﬁ:mfiin 0812 0813 6835 6837 1016 1017 0333 0335 6221 6223 0621 0623

W3R N R R BIASE HOSI AL 5 _LIFERAL A 53 S — A7 56 S 0813, BRI, o] A4S 17
“k10813/0814, FAX A7 3Fh JE R 7Y, 43531 2h7: 0813/0813 KRN ASCATE HOST v 5 - LR B 0812/0813,
0812/0813.0812/0814, H: rf7 45 {37 5 [5 0813 .,0814 3 [ V' R ARZBEA FAR TG WA TR DNA H 3k [ 3 D,
A PR n] AR e SRR 08123k (AR, Xl T Bl 1, #BRFEREAY J5 ik, vl LAA3 3 RS0683 . RS1101 .
FAH B 0813/0813 4 & JEH Y, r AT IMEWI ¢ EN0033 . RS0622 . RS062 “5437 s (XA FE I R (2 3 ),

P 1 2 3 4 5 6

w
(9]

m— -
i —————_— : T <
s w— -

- — ot S—

BT 1" GRERBA BRI 6> TR HOST {37 15 A L R (13- A
P: BEAS 1-6: F18; SG: R
Fig. 1 Allele distribution on locus HO81 of 1% family dam, semen and six offspring individuals

P: maternal shrimp; 1-6: offspring; SG: semen
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(LA AR 0 BE AT R A LA, AT LA 2 HA 105
FAM RS 1 ACARFE N Y 25 2 b s AT -5 AH O AP
LR RIAHIG] (e 4). i) AHEIRT , B DR R BEAS R

SR HP BRSO DR B — , IV R 2R MMM G 0 RS LD
FORA T 1 RHESR,

F4 H10NRRBGNEIFOHERT H O EFEE
Tab.4 Observed and deduced genotypes of other ten families

]| F &Y= Tk A &5 Microsatellite locus
Type Family name HO81 RS0683 RS1101 EN0033 RS0622 RS062
2 0812 0816 6831 6834 1012 1013 0333 0336 6221 6225 0621 0624
3 0817 0818 6831 6835 1011 1016 0332 0336 6221 6224 0621 0624
4 0813 0817 6835 6839 1015 1016 0331 0335 6222 6226 0621 0623
5" 0812 0815 6832 6834 1013 1014 0335 0336 6225 6226 0622 0624
T 6" 0816 0818 6833 6837 1012 1017 0332 0334 6222 6225 0622 0624
Semen 7* 0815 0816 6836 6838 1011 1014 0333 0335 6223 6225 0621 0622
8" 0813 0815 6832 6837 1016 1017 0334 0336 6224 6226 0621 0624
9* 0811 0813 6833 6839 1013 1015 0331 0336 6222 6223 0623 0624
10 0814 0815 6834 6835 1012 1014 0331 0333 6224 6225 0622 0623
1’ 0812 0815 6832 6834 1013 1014 0335 0336 6225 6226 0622 0624
2 0812 0816 6831 6834 1012 1013 0333 0336 6221 6225 0621 0624
3" 0817 0818 6831 6835 1011 1016 0332 0336 6221 6224 0621 0624
4* 0813 0817 6835 6839 1015 1016 0331 0335 6222 6226 0621 0623
5" 0812 0815 6832 6834 1013 1014 0335 0336 6225 6226 0622 0624
eI 1 A2 A 6" 0816 0818 6833 6837 1012 1017 0332 0334 6222 6225 0622 0624
Expected sire 7* 0815 0816 6836 6838 1011 1014 0333 0335 6223 6225 0621 0622
8" 0813 0815 6832 6837 1016 1017 0334 0336 6224 6226 0621 0624
9* 0811 0813 6833 6839 1013 1015 0331 0336 6222 6223 0623 0624

—_
o]
£y

0814 0815 6834 6835
0812 0815 6832 6834

—_
*

1012 1014 0331 0333 6224 6225 0622 0623
1013 1014 0335 0336 6225 6226 0622 0624

3 itig

TR A R FIHERRIE (Exclusion) HehAT Y,
SMLE) R A DT A B S IR T IR R
e/ L A AR A AT BEACTRRYFE N L,
B — B FENIAN G 0] BEACE AR o
S TR ME— A BE A0SR A B A, A
WFFE ST AT A BEAF ARG 5 R LA T 20 A, $E5
HACAS B L PRI, SR PR ) ek R A T AT
AN AR A SR T ] — NS, AT By %o
HUARRIFT T RAYEE . BARERATIUZE
JeFIMCR , Wt E vt A RS RAR1F T, 1 HERR
HA5 1R MERR A R, BV ME R 00 48 v (500 i HOR T
T URHESR, 737K LBk 1 15 52 e A A

AR H PR I P CIE A (RS S R 4 TR S LY
g 19 TR DNA ZE PCR 3 4 A7 2 B “ T8
BRI (Null allele), 54 Tt A4 1 3 B 7
AR IR R RR S8 ) & B " ARG T
KA TACHBURERCR 28 T B, AR R 6
A FRAEIEFT T 4007, A I Lk %, T
TR BRICTE iR E X IRRS R TR XA e
P P, 2 A R I TR (L R RS 5 R e T
PRAA B HEFT IR A BIRITST

AT ST T LAt Sl A A Rk R
T AHT , ASSUTT AR SE A AR R PR 281 48 A
Z IS F A R T LS B R #5620
TR . (RIS VORI R L TR AT
b X R BN T BB 3R AR S . TEARBRFE
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SRS VR 1 AT R 10 B2, Fhx) 17 B R 28 R iR
HEAT TR, S 2 11 R RS Ay AR 7= B9 97 (L 1k
Iy, A 2R 64.7% , 11 )2 MEUR T 7= B 4 -4 57
FEHH 46.8% , I R S AE RN T8% ., X T 3RAFIF-14
G FA IR T 08T, T RE SRR ARG T AT
ARFEU/IN, Xt M AR 290 A8 B VB T A 368 8 i 1 4
R BEP A A B 3 /D B 7K B TR I (3 43RG 1k
T e (AT Z [ e S, B AN 2 (415
L F A R AT A A TR A B 2 P71 7
il e B B R RIS, T A% R RSO AR i
HV R R

FEHENT R M S 2 07 1, VAR A 14K 9,
R IR R e 1 R AT i 22 0] S 1 R MEAF
L 45 2 RMEER SRR =2 S5 AR, M ST R R 1
e 1A A P L RARRE AR R RE2 B A
JE AR MERBEEE ST R R R R . T FAS A, Hh
FATLAMZ R (2 ~ 4 2) MERIEA TR, iR Tk
L MR A R AR B AT B B T A S A R AR
RIS TEARBIIEH, A 1R E A8 2 M ER A4 RS 4
PIREBAS HEE 4 B A R IMEIR B 9 ks B b, B Js 24
KAWL, @ T IR ERBEE R, x4
ZERT IR RS RS A T DA S el S e R i
FR I B, T LAAE Ry Ay g v ] B IR A2 2R 2F [ i
REAWNARERZ —, BT TE R’
e 2] 53 U A T RS M AR SR, 3 75 At — 25
SCIHAAE . 7EH E IR AR Rk R,
T B KR AL R R R, 7T LSRR
FIRS AR S R LRI R R, T

KIATI G Z 0 B AR SR 5 2 e B

S E 3k
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Semen transplantation and paternity assignment by microsatellite
genotyping in Fenneropenaeus chinensis

LUO Kun', GAO Huan’, YU Fei’, ZHANG Tianshi', ZHANG Qingwen', KONG Jie'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Jiangsu Key Laboratory
of Marine Biotechnology, Huaihai Institute of Technology, Lianyungang 222005, China; 3. Marine Fisheries Research Institute of
Lianyungang, Lianyungang 222042, China )

Abstract: One of the key factors in the process of large-scale families breeding of Fenneropenaeus chinensts is the
construction of base population with broad genetic variation. The base population can be established by forming a
synthetic breeding population where brood stock from different populations are systematically crossed with each
other to secure that their offsprings do not inbreed but carry new combinations of alleles. Howerer, lack of male brood
stocks restricts the establishment of enough families. In order to resolve this problem, we used semen transplantation
to construct families of F. chinensis among different populations, and for the sake of obtaining pedigree information,
microsatellites were used for identifying parentage relationships among individuals.

Semen from spermathecas of ten mated shrimps was transferred into the spermathecas of 17 shrimps which were
not mated, and 11 full-sib families were obtained, including two half-sib families. The average fertilization rate was
46.8% with the highest being 78%. The success rate of artificial insemination by semen transplantation was 64.7%.
Six microsatellite markers were used to identify parentage relationships among the individuals. We identified paternity
of the 11 families through genotype data of female parents, semen and six individuals of each family, and constructed
clear pedigrees by using microsatellite loci. All of the six microsatellite loci were polymorphic. Forty alleles were
detected in 11 female parents at six microsatellite loci. The numbers of alleles at each locus were between four and
nine. Forty-two kinds of genotypes were acquired in 11 female parents. All the paternal genotypes of the 11 families
were inferred based on the genotypes of the female parents and their offsprings. Through the analysis of expected sire
genotypes and semen genotypes, we successfully identified the paternity of 11 families. Results indicated that the male
parent genotypes were identical with the semen genotypes, which demonstrated that semen in each spermatheca was
from one male shrimp, and the offsprings of each family were full-sibs. These results demonstrate that it is feasible
to use semen transplantation technique as a way to establish F. chinensis families. It also shows that microsatellite
markers can be used as a powerful tool for obtaining pedigree information in selective breeding programs of F.
chinensis. The results of the experiment will establish foundation for producing full-and half-sibs families, and the
technology of semen transplantation can provide basis for shrimp breeding programs. [Journal of Fishery Sciences of
China,2010,17 (3):456-462]
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