XEHS: 1000-0615(2022)04-0583-11 IR 2R, 2022, 46(4): 583—593

sle iz 24 1T
@F/— J OURN;(L OFJF%HEESﬁHINA ‘
~~

DOI: 10.11964/jfc.20200512253 Sclence Prass

ET M D EFRICITFE NYUET ISR IR, RREUX
T WSSV MIRBIEE S H

I Ejmst, KoY, gxRmY, E g,
? _/H*,ZJ , ;qr—{ éz 3 , ;}[_u ZKZﬁ ) ﬁ % 211,2,3*
(1. B K%, KPR E R gm0, B 201306;
2. IR EESEARAR S ERLGE, VR E5aYre BRI E, LR HL  266071;
3. EDK PR AR B KPR AT, AROR A IR PO TR S R R R =, LR H A 266071)
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80%!" s FLAFTEXT I Ml 1) B & e, BN TR
Rt s SR . HET, X Ly aF
AR ARG RBTRE SR B R, ENE A
A E R 1 S0, e S ey 1 S
oA, fEBfE e RV RErh, DIKRIE
BHNENE A G ARCELERAAA, EREN
AR R REFHIRFET RGP FE s, ff
FRIE B RAL R MRS —, REGEPE | 5E 0]
PRI R R, KREFHENTARERZ
R RE KRR, DRI, 8HE S50
IR A T R AHE . HMAEREF S, —Hck
YRR IC Y 7 I AR K R o SRMTER Y
AR, WBRARICAER AR ) . HERRPES 2
S In) UK BSE H, FFYEAR A R
e PG B S EON I a2 B TAR KR, R
KFERE _EFRG T B R TAER AT FR AT

BEA > TRV AR R IR, B RER
SR TR A BOR P e B 5 18 1Y 23 1
WCHEAT R R G OC R Y, SR 3] X 40 AR
REWMBEWY, FERZHrFhricd, MTA
PRl AR 28 . Jh W s | SRR o R 3t
P Bt e SRR RO AT R R A E
PEARIC, FERIIN T 2K s A i K &R
br = PR <L R E i TR S [ ERAY A Tat i Py v
HIAE, FEAMMER, —MREE R R
JOXS SEAS N FACHEAT S A A3 AL, ) TR R A i A T
RIGEM, FHHE TINZARRECR, UH
B AE 1 21 2% OC FR A Ik a5t A AR DG AR FE 3 T
N T S8 T . 53— R AU ARk
(TSl i I B U R i Ve - 3PS Eiilb s A vl ST iR
TRRGIE, LAGT 35 G OC BE AL E fin 35t 4% 40 G
FERE, SR T 8L S8 AT . 7ER M T
BEARMCEAL K S sttt Z280h, Lyu 50 53
SR 43R G BE RN B R 1S4 T T R ZE 6T (Sco-
phthalmus maximus)79 > 2 W 7R & FMA R R
st 0y, AR R A OGRS BA T4
(4 T00 B8 3 FAERR B . Blonk %51 FI FH 431 #H %
JE o A AR T A T A BN 5 (Solea solea) BERIA
B A AE, 250 R AR OCEEAL T E RiE
AR B = T RIS A A B, BRI LAY IE
PURISCARAR A | AR5 B AHT WSSV (white spot syn-
drome virus) PEIR AL TEAL Y, SEACERIE A )
PRI AT AL S EON VAL, B DLy A DG
FIEE 1 ZR 35 AT 8% S H E A 40E .
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ABFFEHFH 8 AR TR AV 1 FLAR TR T R 69
MR A BAR AT R 3% E A R0 F SR G A K
JEMTHE . R THREGMNEE . B RILER
DA R 2 A5 IR0 A e 35 A% AH S B
SEO T ERON, DATR B 2R PR AL IE Al N4 I X IR
K R AT WSSV MR B8t f8 Fy, Jfad it
2 XU UE B 5 AR 6 = 3 e Al T FLAN X R sk £
J1 R T A S AR, DL A PLA T X i g5
LS TR —FBr 1 k.

1 MRS TE

1.1 SEIHR

ARSI B AL R B LR A e T B BT
AR R A PR SR FLANEXTER G fEA
M Gy BEARH R BOG R 2 R R 69 MR R, A
F R L) 3 A ERHiE 40 B, it 2760 L
YU TN T WSSV R . AN T gk
v WSSV M5, WA IR B . (R R
WSSV {71 B [ R i R AU . LT, M5
MR FRZPEER 10 BT SBT3 R 4 A,

ARG A P R S
1.2 KR
G RS TR 2, S

AT WSSV BB 5 o i F WSSV A AL |
ST A I A BT H 20K 50 T A RR R I i i
IR, WALRAL ST HAaeRIREG, Exsasi
BIHBA SR, BRI G825 Bl
HAIBEHE, 20RO i PCR R4 D14L,
il 5 1 10° #8 DL /mg A3 . BRI 25 2 FR AL J0TFE
ORI PR AT, 55 4F B 81 T80 °C {47
#H.

AT R e WSSV il 3% E PO NS N
PL20 BBt , MBS R HhREHLPEIE 600 &, Hh
WFIE4 m x 4 m WFRFHEM T, HWFE2DHF, A
BARAZPBEVIPREE 40 BB, FXTHREE 100 1 Ass
SR AL LA TR B € 4 B i n] B A PR S hRic”
(visible implant elastomer, VIE) #17#ric, LIt
WWRKPARER . bricsea, #2760 LA
TR UR A A% 22 i [ K Rk 22 B 9T B 1 K 0 5
JIE TR PRI 2 ] TR 3 1 R, AR A N
ATV B, PRUEXTERIG B HE 2, RIS F &
FELL A HR 8 0 ) Ty ok g R ke M ] M A
W, fFadPimmoese, HMIER A, &/
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BFREE 13k, B sExtir, R HFE R
4 0.01 g) FiEHR R R Ok BE A 0.01 mm) 43550 I 4
SRR PR BT o AR EE IRl Sk A R X R
(R BE T B B) 20 €6 2

A FH 0 DNA 69388 BAFKREARICHT
PEIFAR 10 B S JLBEAS , fif AT s 4l 2 A
2 DNA $2HUA ] & (KRR AR A R AR M
X R UK LA ZH 2L 3R IO DNA L 3 il HH 4301
S EE T RS IE WS FE UK A I DNA ) i . A A& 1)
DNA H T 5 1 TR 43 #5080

PCR ¥ 38 B = 4 3L B 4 A i 8 X2
ST R FR B LA X HR i PR 5 [ A 7 S gt
I FFME BN 1, PCR ROV IR ZRALEE 12.5 uL
Premix Taq™ (TaKaRa Tag™ Version 2.0) (TaKaRa
Tag 0.625 U, dNTPs 0.4 mmol/L. Tris-HCl 20
mmol/L, KCI 100 mmol/L., MgCl, 3 mmol/L)
(TaKaRa), 1 pL #i4z DNA (20 ng/uL), 1 pL iE[f]
5149 (10 pmol/L), 1 uL [ 5[4 (10 pmol/L), 9.5
uL 2B 17K, PCR L F2)J¥ 498 °C 3 min; 98 °C
30s, 60°C10s, 72°C 1 min, 25 MME¥H; 72°C
FEM 3 min; 4 °C f£fF. PCR=YEATAEY T
P (i) By A R w7, {85 ABI 3730XL
I 743 (Applied Biosystems) #4544~ ik T2 v 5,
(A RE R A o

1.3 BuRSH

KRB MR F L EM F| i GeneMap-
per 4.0 B AE X 3 BUE AR AT AL B . A Cervus
3.0 AT REA A FAR BB, A A
() 4543 JE PR AU (number of alleles, N,) . WL 4% 5 B
(observed heterozygosities, H,). W42 & & (exp-
ected heterozygosities, H,). 8 M BN SN2
P {5 B & & (polymorphism information content,
PIC). JCHAEEA HE S5 K [null alleles frequency, F
(Null)] FIWE -3 A (Hardy-Weinberg) V- K6 56
FIH Colony 2.0.6.5 FXFHEAT Rk HE 4 .

ST FGARKRE I Coancestry 1.0.1.2
BAFAS AR [B] TrioML SEOR KR B AH KR,
TrioML Bl 7y (ry=2fvy), Frp e M X AN Y
ZIN L AR ARG L3 0 FAIOCEE R R K
RIAFE R NARE R 0 FAH G . RENMEK
FRIAIHY 5 FAH A2

Ry=_ru/ny (1)

Ry= > ry/ny @)

P, RWHIR I BIR/R RN IR R E 7135
GAKREE, 3 roHlln, 23 F s — D HE RN TR

F1 JLAVEXHETF 8 WD ESIMER

Tab.1 Information of 8 pairs of microsatellite primers for L. vannamei

B2 71151237 J 7 S S -
fu st oo o 6 o Ty A
the fluorescence labeling of primers g empera ure fragment size
Lvi2 F: 6-FAM-GATCATTCGCCCCTCTTTTT 55 125~134
R: ATCTACGGTTCGAGAGCAGA
M1103 F: 6-FAM-GGCTGTGTTTGCGGTGTAGTTT 55 376~391
R: TCATACGATAATGGCATAGAAGG
TUMXLv7.56 F: TAMRA-CCATGGCTTTCCTCTTCTTTC 62 311~490
R: AGGTAGGGAAGTCGTGAGGG
TUMXLv7.121 F: HEX-GGCACACTGTTTAGTCCTCG 58 194~244
R: CGAACAGAATGGCAGAGGAG
TUMXLv8.256 F: ROX -GGACTCACACTTCTGGTTC 55 150~163
R: GGCTGCACCTTGTAAGTC
TUMXLv9.90 F: TAMRA-GACCAAAGGATATTGGCTCG 58 282~292
R: GTAATCAGGAGATGGTCCGC
TUMXLv9.103 F: ROX-CACCAAAACGAACGAAACG 58 199~393
R: GGATAAAAACGAATTGTATACCG
TUMXLv10.33 F: HEX-CGAAGAGATTTATCCAGGG 56 252~324

R: CGTGCATTATTATCCTTTCC

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries
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PR B ), BB 5 BE, Y rpfllns3 il s
R FR )53 BB AR 6] 7, YGRS

#AEH FIFH ASReml 4.0 BfF R IR A4k
PERHYFIF- Y5 B 2o R IREE Al T LG i X
SRR K BRI WSSV AETG VAR (1977 22 415>
skt 280, FeAl g B b 23 0 A T ) B R 3
(PR). HEMFRIE (AR) LLRIFToRGAN KL (MR) oK
P& PR B AL A AR [, WP AR 3 (PR) AT A 5
1% (AR) Jin P 38t 1% AH OC % [ B 32 F) ] asreml.Ain-
verse PREFEE, 3T RGAHDCHEE (MR) WA nadiv
Hl corpeor PREHHE , IR G 2R PRI

Yik=p + Age; + ax + ejk (3)

vijk=p + TANK; + Agej + ay + ejji )

L,y BRI | IR REUE, ik
AL WSSV A1 I [ YR B, Age; #7n H i
AR, Tank, 2 8P I ) B8 200, ax
FORMEBALRNY , ejr v e dombiblk2E, ik
N3 I [ AR 28 Wald F RSS2 , 4935 31t
3K (P <0.001), fRK . &5 E D Kb
WSSV fEiEHetkis % T35 A 2

h*=ol /o, )

A, WFRoREE T, ol R Lr 2%, o
FORERIT 2,

RXEE R3¢ U R TR AR A
R T i 7 AN B FREAS T B MER R . s R
TS BB 45 -2 40 1 10 47, BERAE B IERT

O BB IZRAE, 1 GME NS . YRI5
HBIR P A AR T B0 A . S K
HEE A 500 U, R TIN5 S e S AR
T 4 B 1% SRR 56 FE 1 P-4 1 SF 7 e P50 T 6 7
HRME AR A

r(a,d)=r (v5) /Vh® (6)

X, r(ona) N EFMERHETIEL, r(p.p) b I {E
5 Y UE AR LS (EL 2 [ £ B2 R AR SCE , RIS 2R g
WMEE ST, n*FonHI R TEAG TR S T

2 4

2.1 WOERIAAC, RBRETNIT WSSV FiERT B4
TR

AERERITEE R B, FLANEXTIR 3 H ik
WORAR TR . ARIE N (1.85£0.77) g (55.31%
6.94) mm, Ho R RIBCRAR B & KK 550k
12.32 g, 92.85 mm, H/NGRIETTR . K500
029 g, 2427 mm, ZE 5 REIT N 41.62%,
12.55%, J& T H a5 8 2). HT WSSV PRIk
IIHTEER IR, FLNTESTIR A TG, WSSV )5, #x
KAEIE ] K 360 h, fe/MEEIE K 6 h, Fi
FEIGINE] Sy (169.39+47.06) h, 755 2% K 27.78%,
BT AR, ERAYRIRYT WSSV IR 145 5
TVAE T 4K, BT FLAN I X IR A
Pt WSSV PRI T L o R A BRI 7.

2 JLAPERTITBGR I, B RELURIT WSSV 7758 BT E MR Y F i i ik
Tab. 2 Statistical description of harvest body length, body weight and anti-WSSV survival time of L. vannamei

E27N /M ONE A PRt 5 R %

trait min max mean SD (6\%
fA4/mm  body length 24.27 92.85 55.31 6.94 12.55
K R/g  body weight 0.29 12.32 1.85 0.77 41.62
PIWSSVAFIGI [E]/h - survival time 6 360 169.39 47.06 27.78

P N TR WSSV i #2, 2l L
Y5 X R BT WSSV A7 T B[R] 14 451 % 43 A L7 /]
(1 1-a) FTRIFIET- ML (& 1-b), MEIHATLA
FH, 7596 h Z i, B 24 h BFET SR /N T
100, %96 h B RIFETHR{LH 0.042, 96~288 h,
24 h (IFET- AR K TF 100, HoA 120~216 h 1Y
FET- Wi %A T 300, 144~168 h HIFE TR 5 &
KT 500, 96~288 h, ZitAET-H M 0.042 T3
0.988, Hrp 144~168 h, ZitsET-%R i 0.255 FTF
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F] 0530, LFFERER, A TR 1r
F) 164 h B, 50% IAMARSET, X173 360 h B,
100% FAMARSET
22 WMIDEMNSZESMESR

Ko 8 AN T8 AE SE A TN T4 e %) 56 PR B gk A 7
Srbr, KBS AN TR A AR E AR A AN Y
L7 HE R 12~45 4, B 20754, Hi
TUMXLV7.56 3 55 257 BE R B 22, Lv12 i 25 %%
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(a) L WSSV 173 It [8] (B 3 AT EL T B, (b) RTFSET: M2 &

Fig. 1 Survival time distribution of WSSV resistance in L. vannamei

(a) the frequency distribution histogram of anti WSSV survival time, (b) the cumulative death curve

f R B /b . W 2% 45 2 0.537~0.838, -1
90.702, Lv12 (S iZe & i s, TUMXLv1O0
A SN A B e ik IERZR G R 0.691~0.918,
3494 0.801, Hii TUMXLv7.56 7 55 i B R 2 A
FEf i, M1103 MU S AR, 8 Ml AN
BB E B AR N 0.669~0.911, F1°40.780,
Hor TUMXLv7.56 7 A5 ) 22 25 P05 8 & e fe i
MI11031 s 2 A HAE B A%, JF B A7
LW 35 R % Hardy-Weinberg “V-fiif . S5 A FlF
PRAEAN A 57, 2 45 A7 3 R BCA3 331 R 9.50 AT 18.13
A, PRSI 64.38 Fil 661.38, F-F
WL 45 B2 43 3910 0.618 F110.709, SEIHIEI 4
BEAR R 0.749 1 0.775, XL BMEEE A4
S 0.711F1 0.750, BT 3 3R & B 2 A8
FLAREEAM o5 ) 3 A B L6 3,

23 FFREHEXELR

J3BIBET PR, AR Fl MR P HEELE RIS,
3 40 HT 5% G5 5 2 0 [ 22 ) A A S R T LU
FT PR A AR 1Y 55 2% OC £ 1 MEAH G124 0.979,
PR Fll MR [ 2% % 5C Z i B AH OC % 2 0.465, AR
F MR Y556 5% ¢ R AR A OGS 0.469., M\ PR FHI
AR M HEM R G C R BEh ] LA, PR AT AR
IR AR ] R MEOC R . BRI R, T
O3 2 G5 ORH 5 B D AR R TS5 L R A A ]
BARBI RS R ZEL, L PR AT AR #4284 405
BE AR, /T PR 5 AR X4 TAH 6
JEAK-RT LAE H, 7 PR &% 0. 0.25 A1 0.5 K
b %R A F R 2% R OC B 4 il R 0.094+0.210

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

0.154+0.086. 0.4130.196, 7£ 05 0.5 K Fich
B, HAE 025 K FAFTEZES . AR RIETE 0.25
F10.5 X5 B I3 TR ARG HEE B 5 PR RIEAHAE ,
{HLL PR RiEZL T 0.125 7K F. AR FRiGTE 0 F10.125
IR 15 7 B 43 SR 25 AH O B2 430 A 0.092+0.204
F10.104+0.123, AR RiGH i iE MR Rif. &
R, MR RGBS AR R SR 2O & 5 B0
EEE, AR Hik, PR & (£ 4).

24 WERIRAC. RBRE I WSSV FIERTE] &=
£ hbt

454 PR, AR Il MR {5 B0F & A4 fin i 52t 4% A
AR, FIHR A MR A BRI K
i i L AT WSSV 1 B[R] 13845 77 . AT
RIAE BB WL i kB (R 5), AT PR,
AR FI MR XA KA 355 7153538 0.119+0.031
0.1200.032 F1 0.132+0.030, H:rf' MR {5 B4 1
IR AL i, PifE2Ef/h. DL PR, AR FIl MR
o AR T s L 1 AR S A 25 SR 2o 0.176+
0.039. 0.182+0.040 1 0.172+0.034, Hr AR {45
AR R 38 4% v, MIR A 54 A0 1R i 35 4%
AR, H MP 858 1% 07 B AR UE 22 o/ o XL
WSSV £71 i [a] R A FH PR, AR 1 MR {55 8 A
AL 14y R 0.13540.033 . 0.13440.033
0.098+0.031, Hr MP {5 BALSR AL T RAK, A
HEZEEN, PR FI AR ARS8 A5 180, bt
L2 N TR £ i 2 NS BiE N EZY 9L T B i T 8
-, JF H DA MR AR B 0y 5% 1 bR ifE 22 34/ T PR
F1 AR,
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#3 FLEXMF S MU R EMNSWERRER
Tab.3 Genotype information of 8 microsatellite loci in L. vannamei
fr A R AR AMAEE WA IR 2EME SR Hardy-Weinberg P 625 A 5K
locus type allele valid individual H, . PIC HW F(Null)
Lvi2 AR all 12 751 0.838 0.802 0.773 xRk —0.0301
JEA parent 7 67 0.746 0.811 0.776 ND 0.0340
AL offspring 12 684 0.846 0.800 0.769 ok -0.0373
M1103 AR all 15 756 0.610 0.691 0.669 oxx 0.0628
JEA parent 7 67 0.701 0.567 0.528 * —0.1392
FX  offspring 14 689 0.601 0.646 0.626 oxx 0.0261
TUMXLv7.56 AR all 45 692 0.825 0918 0.911 HoHk 0.0529
JEA parent 19 67 0.881 0.813 0.792 NS —0.0551
AL offspring 34 625 0.821 0.904 0.895 ok 0.0475
TUMXLv7.121  £#F  all 15 749 0.821 0.721 0.687 oxx —0.0936
JEA parent 5 67 0.687 0.621 0.566 NS —0.0382
FX  offspring 13 682 0.836 0.670 0.625 ok —0.1446
TUMXLv8 AR all 12 755 0.456 0.745 0.711 HoHk 0.2494
JEA parent 5 67 0.164 0.668 0.602 oxx 0.6060
AL offspring 10 688 0.483 0.701 0.657 ok 0.2007
TUMXLv9.90 AR all 19 749 0.840 0.871 0.858 oxx 0.0186
JEA parent 14 67 0.716 0.840 0.818 NS 0.0737
FX  offspring 17 682 0.850 0.857 0.842 oxx 0.0047
TUMXLv9.103 43 all 25 627 0.691 0.913 0.906 HoHk 0.1387
JEA parent 13 63 0.746 0.905 0.888 ND 0.0925
AL offspring 24 564 0.683 0.903 0.894 ok 0.1390
TUMXLv10 AR all 23 728 0.537 0.748 0.727 oxx 0.1619
JEA parent 6 50 0.300 0.763 0.715 * 0.4196
FX  offspring 21 677 0.554 0.717 0.693 ok 0.1274
FEME A all 20.75 725.88 0.702 0.801 0.780
averee JEA parent 9.50 64.38 0.618 0.749 0.711
AL offspring  18.13 661.38 0.709 0.775 0.750

VE: NDFE/REA 4T Hardy-Weinberg V47 5 2% P 94, NSFEIRHardy-Weinberg F#i 0 i N2 3, “*”FK R Hardy-Weinberg F- 5 4 b7 2 3%

(P < 0.05), “*** % KHardy-Weinberg -4 73 H7 .3 (P < 0.01)

Notes: ND indicates that Hardy-Weinberg analysis was not done, NS indicates that Hardy-Weinberg analysis is not significant, the asterisk indicates very
significant differences at P < 0.05, and triple-asterisk indicate significant differences at P < 0.01

2.5 RXIIE

FIFH PR, AR il MR ®HISCHRIR K | IR |
L WSSV F7iE B [ R 51T 500 ¥R +47 28 LRIE,
TIEAS [) 2R 38 6 45 PR bR A 1000 B o B b . DA
AE S5k F, FH MR fEEARK . (R L
BT WSSV A7 B (a9 bR %) 3 I 55 W8 2 1] 1) B
IRV BB 0.6174. 0.6960 F10.6170,
= A PR Al ARTHE RIFHC R 5. AR 5 PR AH
H#, ARWEE T PR, {H - H2EK/N, SAE:
o MEPME R HERG R BT, SR . R
Bt WSSV PR A MR #E471155 A4 v 5 4351
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0.7858. 0.8343 1 0.7855, ¥ T #I] PR, AR
AT PR A MER A, M PR Al AR 5 HE#E, AR
W T PR, [H2EEAXT AN, /R FIH MR X
R EAT VAL B PR AT AR BRI PR I
AR FEXT AR VEAS 0 R L FA—B (5% 6),

3 i

RALE &R EZ N T MR, W
BAESEORE FE . R . 7T 5E 105 AL S HUE
SE T AL BTSRRI A T SR A A Al
THE, FEE BRI A A AT T I A9 R 3 45 44 A
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M, S BT T EARIC AL LA xRk A

T DL T WSSV MR 345 S50 589

x4 ETRREEXE

KEENFHIXENTENE, RAE. RMEMIREE

Tab.4 Mean, maximum, minimum and standard deviation of molecular correlation at different levels of pedigree correlation

FIRRY AR K FIME IZNE] R/ME brifEZE
pedigree type correlation level average max min SD
PR 0 0.094 0.935 0 0.210
0.25 0.154 0.373 0 0.086
0.5 0.413 0.866 0 0.196
1 1 1 1 0
AR 0 0.092 0.935 0 0.204
0.125 0.104 0.644 0 0.123
0.25 0.154 0.373 0 0.086
0.5 0.413 0.866 0 0.196
1 1 1 1 0

®5 FERBERETAHESLBER K FRE R WSSV FiEREIE L 5
Tab.S Estimation of body length, body weight and heritability of anti-WSSYV survival time of L. vannamei with

different pedigree information

PER FRURM KI5 % I A% Ty 7 B SUg -l
trait genealogical type 0,27 a2 a2 h?
(i3S PR 43.28 5.13 38.15 0.119+0.0317
body length ”
AR 43.34 5.21 38.13 0.120+0.032
MR 48.20 6.36 41.84 0.132+0.030™
TR PR 0.520 0.092 0.428 0.176+0.039™
body weight .
AR 0.521 0.095 0.426 0.18240.040
MR 0.598 0.103 0.495 0.172+0.034™
HUWSSVAE I [A] PR 2131.05 286.97 1844.08 0.135+0.033™
survival time .
AR 2129.56 285.96 1843.60 0.134+0.033
MR 2288.25 224.83 2063.42 0.098+0.031"
W e RORZEREE (P < 0.01)
Notes: "**" represent extremely significant difference (P < 0.01)
R 6 TEIFRIER & MR A TN 58 1 K 7
Tab. 6 Prediction ability and correlation degree of different pedigrees for each character
PR AR MR
trait FHREE THERA FHREE THERA FHREE HEW
relevance accuracy relevance accuracy relevance accuracy
¥ body length 0.5248 0.7244 0.5660 0.7523 0.6174 0.7858
& & body weight 0.5795 0.7612 0.5912 0.7689 0.6960 0.8343
PIWSSVAEIEIT A survival time 0.5657 0.7521 0.5660 0.7523 0.6170 0.7855
RS0 B ARPIR R AL 5% . RIG 4 3 1y SR AR iﬁ% 5248 1 A1) 7 P (LR A T R A T A0 2 o)

AMREGE Z | HEACEOER WA R T 1T R R A
PR A, . BAESEPRE R R, Gy F1 G,
FEARTAERE A | AR . RIEMRR, 5
Gb, HTYHEPRICE S Dk R e, (15 Rkl
%fn, VERAEIR N, X Gy fI Gy M E L S 5

Fr e m PEAY W AG T N R HENS, SR, R Gy Gy
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B kR EARER . T2 IR E R
uﬁﬂﬁm Wi, T HERRIEAS & i 0 A

FEATERI B L SR, IR R TG AR 22 DAL
HPFERBER PR F AL, T hsic B R

WHRINEREME . B, TR siaE s,
FWF (Paralichthys olivaceus)'" . 3k fifj (Megalobr-
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ama amblycephala)” . H 7 % X} ¥F (Marsupenaeus
Japonicus)®" 5§ ZZ AW T A FIH D 2 AR ] it
T SOV HGE , HEESS R B R M T
BARETH A TR 40 R AT VAL B
R HERE , S — RS T R D R AR IEE N T
Fric i B & R A R0

SR, HETF 0 DR bR T X s AL S 8000 5 1Y v
W5, Staica S0 a8 H DGR A
%o XNHEPHZERY P K Oliehoek 45 F| 5245 < %
(Monte Carlo) B4 AY L UESE T A7 S8 H . S50
F B H BREA B B RS I 5 TR G S AN T
WAL T ER YRR R . FFEA RRIET, W
T e B R S 2 S5 B B 8.08 1Y 12 Mk
TR S R EE L) 10 2 AN AR 39 SR IR R
EYOR T B AE S B0, YRS MERRE R 0.81;
Lyu 55" ) S 2 258 67 JE U ECR 12.4 1) 20 -1
AT TR EENE 79 N AR KR TR A%
SEOTAL, A HERYE R 0.92; T RS
R EECR 462 1) 15 DR % 4302 B
[E B X} R (Fenneropenaeus chinensis) ) $iL WSSV
PEARBEATIAL VAL, PR ERAYE Y 0.728, #F—2
UE I T AS R 4 st A 22 Bk S ) 3t A% TP ofi i
ANE, Rl—#RhAE RO S ECE SR
DL RREAR S BORTR], PEAS B MER AN . AR
F 55 A B FRIC KT LANEXT IR G Bf AR R A K
FIPT WSSV MR AT AL AN, LR X 3 T bR
CGEITEE R B, 8 Al TR A0 o5 4 - 1 A5 4 3
KR 20.75 4, SEHI 24 B . SF S B 4
G P ZREFE R & ES AN 0702, 0.801
F10.780, RN AR A FF B fE 2k
BAESEI S R Won, EHIEEA S FoRg A
JEXHAK . R DL Pt WSSV PR PEAL 9 &
EVERREE S350 0.785 8, 0.8343 f110.785 5, LA
YIBR R MER T/ )5 T 8.48% . 9.60% £l 4.44%,
LU R B T B 10 T ) R 0 AR AT DA 1 M 12
WET 4.45%. 8.51% Fl 4.41%, BIF|FHH T A bR
TCHEAT I8 AL PEA E A 9 B 2R 3 VAT T A5 o 1 1
W EFEAERH DR E, HEM S 15
S5 ORH O L (R 422 1) FH A R 5 TR A T A5 o 1 1 B
o AR HE—BUE T X T NLAEXTIE G, BEA,
R HI 8 A~ 22 A M A v I T A AT B A R
i WSSV MR AT AL PR T AT, S REAE I
B BB AL AR ORIk — S HE TR,
HEATPER 2k B 25 Sl
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EEE R, e AR T
B TAE . 8% 772 B bR st 4% i 1 K /N B2
WAESH, EEEPE AR R
BAMEAG T SRR RN T DL K R P o S
FERE T EENEN, EEuEsL s NE
RIS AR5 Hasgt A5 52 5 A — A s 2 B AR AR
Har, FENANE 5 PLah X iE A Pk LBt
WSSV 771 i [ PR (13848 o i 2, (HIEAR
SR T R B AS B, A FLAN X IR A K
PR B 352 AL PEAL H, Perez-Rostro %5 Fi| ] 43 4~
AR HL S8 R BRI 19, 23 il 29 JE I8 L4t i
Xof R 44 TR S PR A 3t A% 1 EA TREA , TEAR
WAL I13508 0.17~0.22, FPAh&E55L )5 Tan 227
FIH 50 M FE REE G 6 ARG TR HIXT 4.
8 FI 11 J1 1 FLAA Vi X MR A4 ot d P bR 1 38 4% ) A 7
AL, PEAN AL SR 0.32~0.58, 49k b g A5 A%
Fo ARWEFE S BIR Y BER 1S . EA R DL S
FIRGHMEENXT Gy 3 H I FLANEXFIF IR | 1k
BRI AT VR, PR A R R, IR
KPtRisA% 18 0.119~0.132, RSPk G 1
H 0.172~0.182, 42 h AL g . BAH T A
Oy F ORGSR R B AR A
BT YR EIPAL (AR BE T ARAl T 10.92%,
P ot MR IR T A T 2.33%, T EMR
TEPPAL A AR B A T BAIRAG T 10.00%, {47 1
ARIBAL VG T 5.82%., 1fEK s, 4K
PEIRJE T EE LTI Z —, M A R
ARMRREBESH, FHEREEMEE, XT
SRR A, NS RRE T EE, 4E
EA RIE FARBFFE, 3~11 H W) FLGy i X iR A K
PR AL 13 i AL, OF LR %
B8 nsEE £ ot LI 0 A DO R ML
XU A KR AL S AR AR, X TR Y LA
EXTHFE TN R ARREF WX, mixtFiE
10 FLAA X MR B N 2 R AR IE B IR R 1
BRI, FRE, 7ELNEXT IR ST WSSV 4
WA RAETEAE B, Gitterle Z:2¥ | Caballero-Zamora
25 P Campos-Montes 55 B ¥4 Xt ML 44 75 X} iR Bt
WSSV fEIG PR BEAT T 3845 J10FAh, & BLAN i
XTI WSSV FETE MRS 1Al Ay 0.03~0.20,
YIRS AL 71 o AW IPAS ZE R R, LY
TEXTHRHT WSSV HfRig 1% 710 0.098~0.135, 1k
R fL S, SeAMiE—%. EHETAH
3T 36 G AH X BT WSSVAEAR PEAR (45 58,
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M, S BT T EARIC AL LA xRk A

T DL T WSSV MR 345 S50 591

TR IEAL 8L T = Al 1 37.76%, i 2k
T E AL R IE VAL 135 15 1 W = Al T 36.73%. 5t
1% I3 0% e Al S AIRAG #8823 5 BURB R I Al st 4% ik
JRFNE FIE, TS R T AR T ZE 0 T R
pA=Fiig i
UL, 7EFLANERTIF R R F Rt , LUK
P& DNA S3 FARICHSI o TR GM R, dEmiTE
i A DL T WSSV A7 B 1] bR 58 4% 2 5000
W, HARGE Y EARIC R B R VA B AL S8
M A T s e, SR R E HA T
MR R ELMSEHME, WRMET ﬁ&ﬁﬁﬁ
B 7 [ FISE B VR

(3 7 BA A SUT 52 B s A2 B Al 22 )
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Evaluation of genetic parameters of body length, body weight and WSSV
resistance of Litopenaeus vannamei based on microsatellite markers

SUN Kun "**, LI Xupeng >’, SUI Juan*’, CAO Jiawang*>’, TAN Jian >’
LUO Kun*’, LUAN Sheng >, KONG Jie >, MENG Xianhong "**"

(1. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for
Marine Science and Technology, Qingdao 266071, China,
3. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Qingdao 266071, China)

Abstract: In order to evaluate the genetic parameters of body length, weight and WSSV resistance of Litopenaeus
vannamei more accurately, 8 microsatellite loci were used to genotype mother and offspring of 69 families of L.
vannamei, and the pedigree reconstruction and the calculation of the molecular relationship correlation were car-
ried out by using the genotyping information. The reconstructed pedigree, the molecular affinity and the physical
pedigree were used to construct the additive genetic correlation matrix. Then, the genetic parameters of body
length, body weight and WSSV resistance were evaluated. Finally, through the cross validation method, the predic-
tion ability and accuracy of genetic parameter evaluation were compared. The results of genotyping showed that
166 alleles were detected in 8 microsatellite loci; the number of alleles in each locus was 12-45; the average num-
ber of alleles in each locus in parent and offspring population was 9.50 and 18.13; the average observed heterozy-
gosity was 0.618 and 0.709; the average expected heterozygosity was 0.749 and 0.775; the average polymorphism
information content was 0.711 and 0.750, respectively, and all of loci showed high polymorphism. The heritability
of reconstructed pedigree, molecular affinity and physical pedigree analysis showed that the heritability of body
length was 0.119+0.031, 0.120+0.032, 0.1324+0.030; the heritability of body weight was 0.176+0.039,
0.182+0.040, 0.172+0.034; and the heritability of resistance to WSSV was 0.135+0.033, 0.134+0.033 and
0.098+0.031, respectively. In the heritability of body length, body weight and resistance to WSSV, the standard
deviation of molecular affinity was smaller than that of reconstructed pedigree and physical pedigree. Through
cross validation, the prediction ability and accuracy of the three genetic parameters evaluation from high to low are
molecular affinity, reconstructed pedigree and physical pedigree. The results showed that it was more accurate to
evaluate the body length, body weight and WSSV resistance of L. vannamei by using microsatellite molecular
markers than using physical pedigree. In the method of evaluating heritability by using microsatellite molecular
markers, it was more effective to directly use the genetic correlation of offspring. This study provides a more

accurate method for the evaluation of genetic parameters of L. vannamei and a reference for further breeding.
Key words: Litopenaeus vannamei; microsatellite; molecular affinity; reconstructed pedigree; heritability
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