K= 24, 2023, 47(1): 019612

e e 2 ¢ TIT]
@F/— J OURN;(L O!%HﬁSﬁ)CHINA ‘
=

DOI: 10.11964/jfc.20221113779 Sclence Prass

ETAEERE SNP HIRAYFLAESTER AHPND $if4
B K| 28 U v B 1 S0 A

jlj ﬁ%1’27 ;]ﬁé é27 jljé‘%%——:2? Z%Kﬁgﬂﬂ'l%2) ﬁ%élz7 E :IE¢]27 I% ﬁ%2)
‘Lg 77%27 /r{ \/2) %%HEZ) F/if\gj‘;:z) %L Z’&Z
(L. WM I 2% B 2B i B 22 22 B, WRTE 3990 3130005
2. H [ K7 L2 A B B K R AT, AR AR IR RO AT R SR R R E USRI =, R R S RN
B i =l LR 2 S ey N R shResrie s, LR HS  266071)

2. 4745 F B SNP ARIE 5 & xt 449 5 xt #F AHPND 377 b 25 B 40 T of o M oy ey, A
LB At 26 A Bl ML K R AT Voaneno B 3, K& 686 BANMKE 738 B 8 4, A
202 BAMKAI A ARG Fosi s 1 57 (S50 KSNP) #t AT A F -8, AT AL G H %%
K R Voaneno BEFEHRER BB R E5 K, RARANEERR T X, ¥£TF 550
K SNP #5# 7 8 MK % & SNP | #7 (40.0. 30.0. 20.0. 10.0. 5.0. 1.0, 0.5 #1 0.1 K), #|
J GBLUP #11 ssGBLUP % J7 2 Tl Vpauenn & 3¢ J5 77 v B [0 09 2 40 & Fh B0, AR 22 X
IEFEITHETMEHA K, 5 BLUP F A #ATH . RESHEETERE TR,
Voauenp 1% 3¢ J5 77 78 BF B R A &3kt K F, ITE N 0.68~0.79. 7 5S5.0KSNP % E T,
242 B3 B 4 A MRS & (G242), Al BLUP. GBLUP fn ssGBLUP J7 % 3% 43 #y Tl
) o M B 0.424. 0.450 Fz 0.452, GBLUP F2 ssGBLUP th BLUP 4 5 42 #+ 7 6.13%
F16.60%; 4t 686 B &AM E MK 44E & (P686), £ BLUP fr ssGBLUP Jr i 3 4% ty il
M MR 5 0.510 F1 0.535, EH LT H RA T 4.90%. x T 8 /MK & E SNP | AR,
L SNP % & =10.0 K B, FE [ 41 T o8 #% 1 & fb 08 F & G242 0 P686 %t 4 & # 2 % /)
(1.1%~1.8%); % SNP % /& & 10.0 K 7 W B 5, 2 B 41 T o 7% b2 2 AN & 3
Wi g, Ho 50K % EKIE A 0.6%~2.6%. 1.0K % F %18 H 5.8%~11.0%. 0.5 K 5% fF [k
18 A 11.4%~17.2%. 0.1 K 55 Z 518 & 38.8%~41.6%. 10.0K 5 55.0 K SNP % jZ |a 2t (F 41 3¢
% %%, GEBV WA x 2 ¥ & T 099, & ¥ F|A 10.0 K SNP 7 47 7T LA/ #4 3t 700 =] fe >
B B 3k %ok £ KA GEBV. #% & ¥, £/ 10.0 K SNP & 4% Vpauenn & % J5 F 7 B 8]
HATEE AR HIF - AR E S 550 KSNP &% F T L6y TN vE 4 14, A 18 % JZ SNP &
MHRITRET S F.
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FLA X B (Litopenaeus vannamei), 15 FRFE
FEXNER, BAAERKEBCRM ., itk ., hRE
B FREEIENE)T . W A Z R SRR SRR A
R E R EEWKELTF R R Z =" HE

ChEEE SRS ) giit, 2021 AEFRE LYY
XTURFRAE = w197 07 20 SR, Bl 57 5 A
BRI, 9 35 RO & Bk i 29 3% [ LT
XTURP= L AT Rk R R BB N R . Hor, 2k
MR IR FENR (acute hepatopancreatic necrosis disease,
AHPND) Sz Jgi [ XoF BF 52 58 7 b 1) PRI Z— o
I A R 2 UL 0 B0 M T R R A 9 R
L YEIRE (Vibrio parahaemolyticus, Vp apnp) B
g, ZR TR, HFRE, JEroR
Wersr, I EE DL i 77 78 48 A R it AR AR 141
(NS SR e P N AN B e S = s S E S =
B AHPND $t M 058 i R il Dz % 7l
i E AT, BET, T RIEE B
FAEBEC LT Z W T LA i g fpam fU,
AR AR AF MR B TR B R o EX T HELR
BTG R BT . R AR, {LEEE
TR A MRS, Ptk HAEFH — 2 ik a5t 1% 42
S PR MR R AL 1 5 A2 BN BRI

LR 21 % 4% (genomic selection, GS) /& Meuwi-
ssen 25 7E 2001 AF42 H A9 B FIE (estimated breed-
ing value, EBV) Fililll J7 i . 55T Ri%(F B ik
BEOTIEMIL, GS FIHE S 2N AN B HRE
1% (single nucleotide polymorphism, SNP) #ric(5
B, TR AR A TP BRI R AR 1 JE R 41 EBV(gen-
omic EBV, GEBV), it— 2 T}t £ L £,
DR 40 e 8 2 T 4R 1 FH AE K 7™ S b 4 AR 1 st
BB R AT, Wang 557 X JLAY I XS #F AHPND
Ptk UEAT T 3 DR 2 S 3 4 T e Y (genomic
best linear unbiased prediction, GBLUP) P-4, Hi%k
BRERR I = T T R 355 B89 BLUP J7ik. Vallejo
ZE031 4 A BLUP A8 GBLUP(single-step GBLUP,
ssGBLUP) J5 & XF M. (Oncorhynchus mykiss) 40 &
PEVR KA HUEHEA T8 A2 1P A, ssGBLUP 114 T 0 vz
Btk L BLUP $2 7+ T 249 85.3%. AUk, i3 A
Ve #5771k W] LUE— 25 i bR PLAA 54 F AHPND
PR T

4 SRR E WAL, Lah Xt
IR BN AR . AR A, R IH 40 B
AR, MELLH R S B BRI E R, X
U BRI T DR A BB AE X R b A R
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PG, BEXEAS [ 2R 60 & R REAR AN B ARTEIR,
& SNP HIHR Y% B, 2 AR PR 23 H A B — A
HZ I . Al-Tobasei 5517 £ XT o 68 7 Fh FE 4 (1)
o Jy PR S, % SNP 2 i 50.0 K B AIK =
1.0 K, ssGBLUP 14 i i ok 4 ¥ AL FE AR T 30%.
Wang 45" B X5 FL 4 15 6 R 7 R R A 2R PR,
K SNP % [ 1 32.0 K FEARE 3.2 K, fl ] DLt
Hr A(BayesA) DU Hip d5z /) 66 X WA 4 ok £ 58 1
(Bayesian least absolute shrinkage selectionoperator,
Bayesian LASSO) [l ERA M J L35 A T B, Tsai
25 UV 55 5 K VY VR E (Salmo salar) 1 T HT M HY
GS WFFERW], Hhric# R h 33.0 KR 5.0K
i, fdi ] GBLUP J5 i B9 UM e a4 JL-F- 30 A T
K. Vallejo 50 X dir 5 240 1A ¥4 7R TP 1) 3 R 4
THERY, YAric % Bl 35.0 K BEIKE 3.0 K B,
it HI DL it Jr B(BayesB) J7 12 1 15 00 E 1 14 15 o A1
T 7% BRI, BT PLANTE XS R F R A AHPND
Pk, JETFORIE S SNP AR 14 36k PR 26 7900 v Affy
PEWFFE D HE

AHIEFEXF 26 4> FLAY T XF U 4> [R] i 5K & 64T
T Vpauenp RH TS, WEER] T 686 BAMKAILE
I I ),k H 242 RAS AR HIORR S e 5
& 1%57(55.0 K SNP) #1758 734, FIJH BLUP,
GBLUP } ssGBLUP # %! %} AHPND #i 4 3 17 jt
fEVEA s 7B SNP ALt 75 30 SNP T 8 B X
PR 2 9500 o B M R 52 R, O T R L 4 X AR
AHPND #0 P 1A SA i A 20 3 5% 75 b 4 £k O 5
PR

1R i

1.1 SCIg# Rt

S5 FH LA XTUR G R MR B F IRl
BHEABRA T . M 2021 4F 8 A EI K & ik
B 26 MRFZR, BRI 30 BFEK K
3em A, 3k 780 B MK 4T AHPND Hi v il
Ko B IR 3h ) 2474 B o [ K P2 R A5 B o
VK 7= 5T T S0 40 S 6 A4 B A % 2 o S Y S
55 S Py A £ 38 ) A 7 7 A P S A
1.2 AHPND ARM3%

2021 4F 10 & 111, e FRPAEZL T
07 S A7 3 1/ N 1 1B - = B L EIRTING A o
AHPND HitEMER . X MMAIEAT Vo auenn 125
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", WP AN A BELE A IR B (WSSV), JiF
7 L (EHP) . Vpappnp &Y B2 T Bk il 20 20
RBERRE (IHHNV), + 2 HIT %M 1 (DIV) 4
R KRR R 30 RIS MRS AHA 10L
WK (BREE 30, Vpapenp HEJE 1x107 CFU/mL) (1) ¥8
BN RS 15 minJ5, #BEE—DMH (26
cmx18 cmx16 cm) 15, XA CE 7E 100 L
K GRIE 30, Vpauenp HJE 1x10° CFU/mL) Y B 35
BRI, RSB KAECE 6 MR . FER:
B 2 B ANKAE 8 h 5 TF IR AR BB T 1 O
FERG 4 /NIFORER 1R, G0 SRAET - MR A A7 G R[]
FEFEGT . KRSFER . BRK 1R, kit
KA 100%, RERAGK G T8I0 R EOGR R AR AR N &
A 1x10° CFU/ML Vppppnpo 20 NARIET 5 45 11
SCHY, AR 686 AR A NG B H] . K AET
AN LR 0 B IR I AE 95% I CEE, T
BEAE-20 °C IIREE T IR17

1.3 EFSH

BN 5 F 0 FRAS IR A0 B 1] 257 5] b B 8~10
AR, 3243 BARSEATIE R R, i R
DNA 2GR £ 3515 243 XTI LA 2H 2 1 25
i DNA, F|fH GenoBaits 14 £1 4/ $i H AR A4 8 i A
SR IS 15-755.0 K SNP AR C 43 1] ) 5 S
J&, f#i il DNBSEQ-T7 )7 & #E47 M /F . fe#
15 243 AR 56 214 4> SNP FRic 3 A 43 #I(E
B f#iH Plink V1.9 A7 45, M BR Uk S5 407 36
i % (MAF) < 0.05 F1 SNP it 2k % > 0.1 4RI,
HEREARFRIC B 3 > 0.2 IAMA, R&I5F] 242
FEFEAS, 48 674 4~ SNP ARicH FIiagesmbr. ARIE
PR TEERT IR 36 R A L 22, SR 0 42 445 S Fr
ICENIF] 44 S EBIRE L
1.4 AT [EZE SNP EiRiE

fli 1 Ri5 5 454 data.table £, 43 )il 4% & bif
PURIAFEE 2 Fh J7 b Al B SNP 14 EE A 7] % FE (1) SNP
A (1) BEALB . M55 (19 SNP FRid
T 1] B AL At BOPR S A [ %5 B A SNP TR A 5
(2) AR, ARAE UG £ B9 SNP T AR % | 45
AR JBE o A A ORI B Y LU (1) S5 2
i 52 B DU TR AU SNP AR B, &
Jrv K B T AR 25 R 3 20 TR S U ) 2
H, FEREA S H A REYLIE 1> SNP ARiC. dned
F RG] SNP ARIC, FEJRZEE H A ahBuh ST
ARE N Z U LSNP ARIC, FEHLAhEC A L
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w2 i EOT I, i 0.1 KL 05K, L.OK,
50 K. 10.0 K, 20.0 K, 30.0 K. 40.0 K % 8/
SNP THitl, %4> SNP AR # & 1 10 ¥,
1.5 BEESETE

FIH BLUP, GBLUP #il ssGBLUP 3 Fli 5% %I
i1t AHPND Hitt it 280, FIAEBIER Y
AR, i ASReml-R V4.1 4Uf5it Vpamenn
(O Eyeara NTlRRti e G = R I T iU

Yi=ktate
X,y BRI B RAFIERE] (h), pR
RIME, a, BRI RANER IR AL, a~N
(0, 402), N0, Go2) 5 N0, Ho?), Hor A i
AR M, G NRENARE R, HN
HHERIGHEEMENAGENELEXREE, o
FoREi R MMER L2 . A ASReml-R #
f ) ainverse PRECHY EE A A4 ; A BLUPF90O
AT B preGSOO0 AR HAL G MR AT H %
L IR A

W =2/(0} + )
Krf, w2l )y, o2 MEBiL 2%, o k.
1.6 EBV(GEBV) BN &AM TTE

i FHBEMLAS LIS IE T i, BEXT 242 AL 43
TIAABE S (G242) F1 686 4> U & AR 35
££ (P686), 43#F BLUP, GBLUP, ssGBLUP 75 ik
i EBV(GEBV) RUMERGTE . P686 K f A 1H 41
T 242 A A RIAMR YR AL, ARG T 444
DRI KRB R, 75 G242 Bdla s, K3t
R BIASARBERL Y 205 5 20, 5 Hoh 1S AE s
B[R] A2 Ry i RV S B U AR, LAk 4 dBE 1R Ry
Z: 2 R TN 56 IR BE A 1) EBV (GEBV), 7E P686
BPn &, ¥ 242 B 5 A 4 LA IR B AL 4 43 B
S, K 1 4L A TG IS RIS A B A SR 56 IE
BRI, HA 4 BRI L 444 AR RIAMA R %
RUBCHEAE o 2 % BE AR, 10000 55 IE #F 14 1) EBV
(GEBV), Tl il 5 1 2 LR B0 U B A4 1 U] EBV
(GEBV) 5 H R RI(H 2 [0] ) Pearson AHC R %, Pl
PLAC UIRUEE S 10 YK, BOF-SBE R A T a2 .
1.7 AEZEE SNP ERBEFBEERZHER
GEBV X R¥ITE

9T 43 At SNP 35 BE %t IR 4H E 2% R B
GEBV (¥ 52 W R RE , 4F X 8 ML %% B SNP [ A,
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T IET G AR MR 242 A4 F PR 4 A4S ] 1 5 [R)
RS R, U3 R 5 BANA R GEBY, K5
T8 8 AR B SNP TH H55 55.0 K SNP 5 - $ s
[a] FE K40 25 %% % 2 . GEBV [ Pearson #H¢ &%,

2 4R

21 REHEmAMRITSH

FLANTERTHRIR AN Vo apenn 152 945 4716 Bt
(B R ST S8 1, 23R AL e A 1R
gl 686 &, “FHIFEIGITEIY 456.49 h, AR
N 75.38%; 26 DR TIAEIEITE] R 470.03 h,
AR TR KN 42.02% FE R o AN 1R R B R
243 B, FIAFIG TR 48555 h, R RECH
70.73%; 26 5 2 F Y AENG B E) S 488.16 h, AF
RPN 42.69%. K F A7 I [R] A7 53 4 47 /)N
FAARB] 72 S R

22 FEHEDFMIRESY

BT[R5 Zk 5% F1 0 B AR A5 1 FL 4 I X6 R
Vpaupnp 12 48 J5 17 16 I 18] 59 7 22 440 5 3804 J1 4
THE (% 2). Hri, BT GHFEIRG G242 B4l
£E Vpanenp 12 9 J5 A7 B[R] (R385 T4 7HH (0.68)
K BT H A FFE3AS P686 BUHREE Vpauenn f2 4t
Jei AE 3 B R 3 4% AR THE (0.75) v 2T A

%E 1 )-LQW/EX—IET VPAHPND {E%}:ﬁlﬁﬂjlﬂﬂlﬁﬂi

IR RERR S P686 BIRAE Vo auenn T 4L J5 171 it ] ()
% 1Ak THE (0.79) e

23 HT 550K SNPEBMEKZE SNPE
R 3% 1559 EBV(GEBV) TN E R

K F 55.0 K SNP & k 3k 4% 49 EBV(GEBV)
T A A FIH GBLUP #il ssGBLUP Jj %,
0 3o 52 B IE AR A LA U X MR P B A AR
BRI ZE A Vpappnp 17 9 J5 715 BF [H] GEBV 1 il
WAERRPE (B 1, & 2). FFXF G242 $d4E, FIH
BLUP. GBLUP #il ssGBLUP J7 ¥ 315 1) T v 5
YL 0.424 . 0.450 F1 0.452, GBLUP Fl ssGB-
LUP [t BLUP #£ 7t T 6.13% Al 6.60%, %1%} P686
B4, FIFH BLUP 1 ssGBLUP Jy 2 4845 1) Tl i
HERAYE S5 0.510 F1 0.535, JoF HORT##27F T
4.90%, 7 G242 I P686 HuHi 4L, FI 5L A 41
5 By gk— 4 T+ EBV(GEBV) 1 75 v iff

5 G242 BUE AR, i Pese RidE4E )5 |
BLUP #il ssGBLUP (%) il i ¥t i ¥4 43 ol $2 7+ T
20.28% Fl 18.36%, XKW, 7E 242 I /3 AIA
PR RIS B LM A K A BASR R G R,
RERE I — 0 B TP e e

AT HAKE B SNP @345 49 EBV (GEBV)
T ) A A ) H GBLUP F1 ssGBLUP J5 i,

RIS

Tab.1 Descriptive statistical parameters of survival time after Vp,gpnp infection in L. vannamei
AFAE I )/
ﬁﬁ% /]\ﬁg/%% ﬁé/% survival time
data set individual/family no. ol 5/ME Bl Kt 25 5 2%
mean min max standard deviation coefficient of variation
RN EAE S 686 456.49 8.00 1010 344.11 75.38
phenotypic individuals individual
£ 26 470.03 56.73 803.29 197.50 42.02
family
FE LR 43 A Ak 243 485.55 8.00 1010 343.42 70.73
genotyped individuals individual
KR 26 488.16 86.90 909.56 208.40 42.69
family

R2 ETTEFEGXREENNIENET Vpapeny RREFENBNGFELST SEEN

Tab.2 Variance components and heritability of survival time after Vp,ypnp infection in

L. vannamei based on different relationship matrices

SRG R R I T % WRZETT 7% RTT % ey
relationship matrix additive genetic variance residual variance phenotypic variance heritability
A 107 192.19 28 021.66 135213.85 0.79+0.15
G 87047.53 40 164.72 127 212.25 0.68+0.13
H 9845191 32323.67 130 775.58 0.75+0.11
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0.5 r
>
g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
#3504}
E g —e— GBLUP_E
= 8 —— ssGBLUP _E
=5 ~v- GBLUP R
= ks 0.3} —+— ssGBLUP R
&
02 L L L L
50.0 30.0 10.0 1.0 0.1
Fric# /K
density of SNP markers

1 ETAEZEE SNP HHRRSHI FLAUEITET 242 B
EE 5 BME Vpauenp RHREEERE EBV(GEBYV)
B T A e
E FOREEHEAhIGE, R 7R BELIM %, i 28 7R PBLUP 2 5 ) 73

MAERTE: FE
Fig.1 Prediction accuracies of EBV (GEBYV) of
survival time after Vp,gpnp infection in 242 genotyped
individuals of L. vannamei using SNP panels with
different densities

E refers to select SNPs at a fixed genome interval, R refers to selecting
SNPs at random, the dash line refers to the prediction accuracy of the
PBLUP model; the same below

0.6 1

05 :’””””””’””””””:1‘\ Ty T

—=— ssGBLUP_E
--e-- ssGBLUP_R

04

TR 1
prediction accuracy

0.3

50.0 30.0 10.0 1.0 0.1
Frid# FE/K
density of SNP markers

2 BETAREEE SNP HRIRISHNLHUESTER 686

FTEUNE MK Vpauenp RHEEERE EBV(GEBV) B
UM R 1
Fig.2 Prediction accuracies for EBV (GEBYV) for sur-
vival time after Vp,ypnp infection in 686 individuals of
L. vannamei with phenotypes using SNP

panels with different densities

i 5 28 SRR AR AR AEBAR SNP 25 B T FLA X i
G242 BHR4E Vpanenp R UG AF1G T E] GEBV [ il
ERAPE (K] 1)o Toie R BEALHIGA & 45 BE A U
5, Y4 SNP PRI % EE R T45 T 10.0 K i, Ftill o
WAL IR EE A/, N 1.1%~1.8%., FE#& SNP 45

R E K7 2: 2 E /) sponsored by China Society of Fisheries

ICHE A 10.0 K AW, B0 BT R A
VTR ALK, AL A L (558 Al B0 3 Ay AR A1 i
WK 1.8%~2.6% (1.8%~2.6%). 8.8%~7.4% (9.3%~
11.0%) . 14.0%~17.2%(16.4%~17.2%) . 40.0%~38.8%
(41.6%~38.5%)

FIH ssGBLUP J7 ik, i i 3¢ LI IF 3R 15 7F
A SNP %5 B T FLANTE XTI P686 EXHEHE Vo anenn
12U S AET I Al EBV(GEBYV) [T AERPE (K 2),
T8 BEH LI BOL S5 IR BT 2, 24 SNP FRid
WRE R T 4T 10.0 KOBF, F000 v 1k 2 A el 3
N, A 11%~1.8%. BfiE SNPARIC% B H 10.0 K
AW/, T A P L TF R AS WA, B LA
U R FRA ) ik ) AR IR B 4301 R 0.6%(1.9%)
5.8%(6.7%). 12.1%(11.4%). 25.6%(25.0%). Bfi#&
SNP % B [ AN TR ARG, 393000 v Ay 2 1140 2 A s 32 )
S BIA R AR LS. 1Ak, BT ssGBLUP
T35 0] LUR B 2 0 R o B R B R RV M, Bl
F SNP % BE AN FEAR, I P686 it 48 3K A4
) GEBV Tl o ff P () B3 AP 5 (0.2%~28.6%) 2
/NTFIH G242 045 42 3K45 19 GEBV 13 U o #ff 14
I REAR IR (0.7%~38.6%)

24 ETAEZEE SNP HHRRESHNERBAFES
ZEF GEBV BIHE XM

FER R ZRE0AE 8 1% SNP [HIHR 5 55.0K
SNP IS Z IR A G R B 26 3. TCie Sl AL
BUA SR IE B %, 24 SNP AR ICE KT 10.0
K B, MR RBRAE /N, BEARIR R 0.1%.
Bi% SNP ARICHE [ 10.0 K AWML, HI5ER%
W IR ANWTREAL, BEHLAHEC (FERE R J7 75
15 1 BE 43 591 R 0.4% (0.3%). 0.7% (0.7%). 3.8%
(3.9%). 7.6% (7.7%). 27% (29%).

GEBV 7E 8 M5 SNP [Hi# 5 55.0 K SNP /%
i Z A AR C R B 4. TGI8 J2 B LA LA J2&
RO 5, 24 SNP bRIC % KT 10.0 K B,
PR RECEACAE R /N, BEIRIREELCN 0.1%. BEE
SNP HRIC% E A 10.0 K AR, A6 R 5 If
BRARWTRREAR,  BEAILAR (S5 B IR 5 ¥ 1 AR
FE 50 B 0.2%(0.2%) . 0.4%(0.4%) . 3.1%(2.0%)
4.9%(4.3%) . 17.2%(17.9%).

3 TR

31 REEDSEERD
AT, BT H 8RS P86 Fi i &
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#3 T EZEE SNP HIRS 55.0 K SNP it 5 <z (B f £ [F 4R
FHERBHMEXEY
Tab.3 Correlation coefficients of genomic relationship

coefficients between SNP panels with different densities and

the 55.0 K SNP chip
SNPih 7
s, method for selecting SNPs
PRICH /K
marker density W ML SRR

selecting SNPs at a

selecting SNPs at random fixed genome interval

40.0 0.999+7.858 9x10°° 0.999+6.436 1x107°
30.0 0.999::1.286 6x10°° 0.999+2.262 3x10°°
20.0 0.9995.509 3x10°° 0.999+5.257 7x107°
10.0 0.996+0.000 2 0.997+0.000 1
5.0 0.993+0.000 3 0.993+0.000 3
1.0 0.962+0.001 6 0.961+0.001 3
0.5 0.924+0.004 0 0.923+0.003 3
0.1 0.730+0.018 0 0.710+£0.016 9

#* 4 AEZHEE SNP HIRS 55.0 K SNP itz (A1)
GEBV #HX R

Tab.4 Correlation coefficients of GEBV between SNP

panels with different densities and the 55.0 K SNP chip

SNP4li L T7 X
B as K method for selecting SNPs
marker BEH LA S
density selecting SNPs at  selecting SNPs at a fixed genome
random interval

40.0 0.999+7.441 0107 0.999+1.490 2°°

30.0 0.999:+4.603 8x10°° 0.999+0.000 1

20.0 0.999+0.000 2 0.999+0.000 3
10.0 0.998+0.001 1 0.998+0.002 8
5.0 0.996+0.001 1 0.996+0.003 4
1.0 0.979+0.006 5 0.980+0.016 0
0.5 0.961+0.014 6 0.957+0.017 0
0.1 0.828+0.030 2 0.821+0.038 8

Vpanpnp 12445 A7 R 93845 Al 0.75) #H
b A REFE (0.79) FEAR T 5.1%, AE 5000 A PR 45 T
T 6.6%, FRME AL, FIHGREEHRARE
B H AR RE AR T MR R R R, &
4[] J A AR 1] ) 5 AR R DA B o A
gL 1, A, T G R R AL A HE
RTHET A FH BB IETHE, EERER
S ET A ALER X 232 BB AL RIASA S A EE X
686 J& N E AR (46 T 454 B AR FLH 4374
)y, WS EERENFEE . AFRIEMEN
Vpanpenp 15 42 J5 A7 16 B 10) 59 382 4% 148 1A (0.68~
0.79) BH I = T HoAth B 438 A AT 52 45 R (0.24+0.09,
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0.26+0.10)*", BAT B Sk o AWFSE I EAl
R BEAR R AHPND HitE AR R ZE R 24 %K
RAR, k. o AR 3APoEdl, R
A Vpauenp 12 9% J5 415 B (8] /) 700 GEBV X 11
ALEE AN =AY, R, ARG 3RS A0 =
WAL TAHE, FEIEHR TR AN AHPND $itk
M) 25 8N AR K E A BT RIE R
B, AHPND #it HA & st Sk, ki
I PR E BT BT DU SR R E R R BT,
TEXHIR HAR ST PR BT ST, Argue 252 AT
FEFRWNTURHT TSV ARG IR B3 45 T3k 0.28+
0.14; PIPEERT (11 5% 3 BAXTER T WSSV £71 i)
) PR B 385 T 7E 0.10~0.14, 25 1 32 W Z B0 I
U TR A B BRI AL e R T o

3.2 ANENERVE 7 AR TN AR

TEAMFSEH, GBLUP fil ssGBLUP {1 il 1
Witk BLUP 205 HETH T 6.1% F14.9%~6.6%., Wang
AUV ok FLAN 5 % EF AHPND i1 (FEI AR ) 4T
T &G, GBLUP Bl L BLUP 5 6.3%:;
Yoshida %5 Fi] Fif ssGBLUP F1 BLUP PFAl 1 i, fit
PR Y VETENE R SEAG BE BTV, AT 100 F0 000 o 2 L
JEEPETET 7%, SAMFEFARL, SR, Vallejo
AU XT840 M 4 KO T st AR PR A I ST R T
ssGBLUP 19 i I #E #f 14 b BLUP & 1~ 83.3%~
85.3%. Bt XM (Ictalurus punctatus) F1K PG
i 25 ISR AR 1) i R A e BRI ST 2R B, ssGBLUP
) 00 7 A 2 L BLUP $2 /5 19.00%~42.42%" %,
S 2 BEUR /N T RS2 52 1) 355 36 1 2 1 o s 2 1)
— AN FENE, ZRTRERSANA, EARFE
I 2 RN, U 194 &5 178 i 6
PPV KR I B A PPN DR S oh, AR S
KKK 14738, Ja& RATEN 7.59 5. K4S
HREA R B FRAR 2 K2 500 I, TR0 AE
FEAR T 20.90%",

3.3 A[EIZE SNP mRAI TN EREME

AR, T FH BENLIH UL 2 SRR
fHGE, 4 SNP fnic % R 10.0 K UL A,
GBLUP J% ssGBLUP Rl Emff oA A A BH i A8 1k 5
24 SNP ARiC & H 10.0 K B0 REARE 0.1 K B,
B R B S R, iR B 41.6%. B
ARV B X LRI X RS A 1 et A PEAG I 5
M, AU 10.0 K SNP Ta Al 7T DL 3R AR 5 2L X
21 I AKOT-AH Y ) O E R P, XS5 S AR
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WF oS5 AR o 7 K VG T fef g e 170 32 PR 40 ke
B b, M50 % B 33.0 KFELZE 5.0 K
A, GBLUP J7 i B 0 o i P JL-~F- 30 A8 4k,
T T 68 200 TR ¥4 K B 1 1) 66 R A 3 A DA A 9 v
MPRICH R H 35.0 K F#E(R % 3.0 K if, BayesB J5
P T AR ALK T 7% ZEW 4 3k R 4
WAL T, WFIE 24 KLY SNP ARic %
RE|—ERBRE T, N 2 AR IC A BE B
KL HE B Fr FLJR R, i = 2 DL
WS B, R MRTER IO R E 4T LA
Hu XAy R AR TR B SR 2 K &R, e AR SR,
HTF 10.0 K 5 55.0 K SNP i H #4594 2 41 HE K 21
26 2% Z K0 A G R B0 I8 0.996 0+0.000 2; 5
T, FFH R RR O R R 2T LA A T ) i
MAR) GEBV, WfEsLE T, HF 10.0K 5 55.0K
SNP i i 3K 15 19 2 41 GEBV [A] 1Y AH 56 2 %k i ik
0.998 0+0.001 1, BL4k, A THE—F RN A, 7]
DI SNP Z5EEFERE 5.0 K, A GBLUP (i
HERPEATS S8 = T BLUP J7ik .

4 25

TE N4 XTI AHPND $it M ) 38t A2 24k b fn
A8 35 3 PR 2 WA O < BTN 145 °55.0 K
SNP FRic (5 B, AT LLIE— 25 38 ik 456 10 o A 1 o
24 SNP Aric B AR5 AE 10.0 K & LI ERf, R4
U A R P R & AR B AR s XY SNP BRI
T 10.0 K B, 36 PR 40 Fon il %) v iy 1 B i SNP %%
JE B FEAR T A . I 10.0 K SNP T #i 1] LLER Ky
TR b T (] B AR ) ) 2R 2% 6 R K GEBV,
BRIt , FIH 10.0 K SNP AR Vpauenp 124945 17
T N 1) R A7 56 R 4R AL VAL, T IFS 35 55.0 K
SNP 385 J 35 AL A T 00 o 1 12
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Genomic prediction accuracy analysis of AHPND resistance genome prediction in
Litopenaeus vannamei using SNP panels with different densities

LIU Yang ?, LUAN Sheng’, LIUMianyu’, LI Xupeng’, MENG Xianhong’, LUO Kun?,
SUI Juan® TAN Jian’, DAIPing’, CAO Jiawang’, CHEN Baolong’, KONG Jie >’

(1. College of Marine Science and Fisheries, Huzhou University, Huzhou 313000, China;
2. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Laboratory for Marine
Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao),
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: To evaluate the influence of SNP panels with different densities on the accuracy of genomic prediction
of AHPND resistance of Litopenaeus vannamei, 26 full-sib families were infected with Vpupnp, and survival time
of 686 individuals were recorded. A total of 242 individuals were genotyped by the liquid chip "Yellow Sea Chip
No.1" (55.0 K SNP), and the genetic parameters of survival time after Vp,ppnp infection were estimated using the
A, G and H relationship matrices. Eight low-density SNP panels (40.0 K, 30.0 K, 20.0 K, 10.0 K, 5.0 K, 1.0 K, 0.5
K, 0.1 K) were generated based on the 55.0 K SNP panel. GBLUP and ssGBLUP methods were used to predict the
GEBYV of survival time, and prediction accuracy was calculated by cross-validation method and compared with
BLUP method. The estimated heritabilities of survival time after Vp,ppnp infection were high (0.68-0.79). At 55.0
K SNP density, the prediction accuracies obtained by BLUP, GBLUP and ssGBLUP were 0.424, 0.450 and 0.452,
respectively, in the data set with 242 genotyped individuals (G242). The accuracy of GBLUP and ssGBLUP was
6.13% and 6.60% higher than BLUP, respectively. For the data set with 686 phenotyped individuals (P686), the
prediction accuracies obtained by BLUP and ssGBLUP methods were 0.510 and 0.535, respectively. ssGBLUP
showed 4.90% greater accuracy than BLUP. For 8 low-density SNP panels, genomic prediction accuracies were all
low (1.1%-1.8%) in G242 and P686 data sets when the SNP density was greater than or equal to 10.0 K. With the
decrease of SNP density since 10.0 K, the accuracy of genomic prediction also decreased in the two data sets, The
density of 5.0 K decreased by 0.6%-2.6%, 1.0 K decreased by 5.8% -11.0%, 0.5 K decreased by 11.4%-17.2%, and
0.1 K decreased by 38.8%-41.6%. The correlation coefficients of genomic relationship coefficient and GEBV
obtained using 10.0 K and 55.0 K SNP panels were all higher than 0.99, which indicates that the relationship
between sibling individuals and their GEBVs can be accurately predicted by using the 10.0 K SNP panel. The res-
ults showed that the 10.0 K SNP panel could replace 55.0 K SNP panel to perform genetic evaluation for survival

time after Vp ppnp infection,which provided a reference for the design of low density SNP chips.
Key words: Litopenaeus vannamei; AHPND; low-density SNP panel; accuracy of genomic prediction
Corresponding author: KONG Jie. E-mail: Kongjie@ysfri.ac.cn
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