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H BE 1K 12.90%, & SS BEfA 11.60%. EE 5
SS BEIARAE G B AHML, 4351 44.50% Fil 45.80%
B/NETE R (13.30%) K & W ILTE EE BEiA T, &
KAEE H (76.70%) K & ¥L7E EE 5 PP #f &
(F D)o AFRBERN R RAETERAE T RBGUR N
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Tab.1 Descriptive statistical parameters of survival rate of different populations in L. vannamei

KRR
RN TEiEAMEEL TETER % family survival rate
population number survival rate KB /M % BRAE/ % KA /% A5 Z K%
number of families minimum maximum sd cv

EE#{& population 187 44.50 14 13.30 76.70 0.19 42.01
PP#E/R  population 224 57.40 13 26.70 76.70 0.16 27.23
SSH#EMR  population 55 45.80 4 33.30 60.00 0.13 28.09
47 total 466 50.10 31 13.30 76.70 0.18 34.93
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Fig. 1 Box plots of survival rate of families in three

populations of L. vannamei
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1 PIC it Z SIS ELFR 2. Hidr, PP
BB AE T AR R, EE BERRZ, SS BEIASRR/N.
PR R 7 2250 B WY, N Ta) B AR ) 114) 22 5 2 3
K (P<0.01), EE BEAFI SS BEMA ] 3814 43
fb &% (Fy) b 0.13, EE BEAFI PP REAAK ] Fy Hy

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn

Sl o 22 A w2 .
X455, & IKF= 2R, 2023, 47(1): 019417
R ==
«oEEFR 838820
P N L
e T T L 2285585885835 58 e
0BT L ZERRF PRI IIZSSETSTI
e 222 LS M ar FTSSY IS
GO LG 2 L8R AR BA AR N T T o IS
@ B8 LL 22 RBT IC BAAG JEL S T I S
PARAC TR PEE G T XSS
AN 7,5 %200, G PP
&8 7, 802 VIS Y D&

@@&0‘77%//*0 %‘;‘“"/ é"é,&v Y§‘/ SV’Q SN
%, % 0, SR
é‘% 1,500 Q)“io‘(fv?@/'v@ >
& . %05, AOSTIIOASN
M, 09\01’(77 “’Q)@’?‘}“’"mﬂk’s%
L A7 % SN
.84, CTC AN
6‘44’ 3,0y Q’@@’?’ \’L’Q o0
g 15705 LGN
L Agy ‘gq&& 6"‘%}%\"’,&\3&

& 05 70> Ve o
V6,58 AN
gy 053 AN

£ 100, £ 0t

A1y, BB §1-05Y

388;423"135)3 EEJ:\OO\\—O\g
SSAZ 121 e A0L-010
SS»A28:1134 p EE-A01-002
SS-A28- EE-A01-032
8-137 EE-A01-001
SS-A28-122
gzgggg PP-A25-096
%si TR PP-A25-096
A28-133 :P-A25~092
8130 PP-A23. 106
S o2 PP-A25. 105
b a0 )
s Pp 23055
ST 2p 2011
S-Ao PpA2
Y 43,089
N P, ~1,
oD D Pp A2 6
SV e 45570,
SO g 2000
R » 08,51
A 245,505
EORS 5> 245500
D2 AN 2, 12 005
SRS % o™,
DTN 2, %, g
TR %,
E %,?}' S W ,5%,
S %
PSS R 1,02, %,
ST SN [N CAEIR N
FIV S S %, 68, %,
SIS BRI
VR T IS PN AT
VA TL TSI P A A
T 888 8p memmgmR32 L 5 2% 2%
RSP I o R AT R A
TETTISSELTerEz2053%2 5227
CE A FFS5322222255507
SREEEF LR
2 JLAUESTER 3 MEHE 146 BNMER R G0

B g5 S0, LLPP-A15-071 6, PP ABEASRS, AIS NERARHS,

071 N MG 5

Fig. 2 The phylogenetic tree of the 146 individuals in three populations of L. vannamei
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Fig. 3 The principal component analysis of the 146 individuals in three populations of L. vannamei
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Fig. 4 The population structure of the 146 individuals in three populations of L. vannamei
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R2 NGRS 3 MHAMIEE S ENS Y
Tab.2 Genetic diversity parameters in

three populations of L. vannamei

y NI A B G 2EEEEE
BEIK observed expected I§ hi
lation ) pected __polymorphic
popu heterozygosity  heterozygosity  information content
I ZEEN 0.29° 0.29* 0.23"
EE#{ /4 0.27° 0.26" 0.21°
SSHEA 0.25° 0.25° 0.20°
W [F—FUANE 7 RER IR 248 TG0 5 A ) 22 0 B AR R 2 K P
(P<0.01)

Notes: The letters mean significant difference (P < 0.01)
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Fig. 5 Box plots of genomic inbreeding coefficients in

three populations of L. vannamei
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Fig. 6 Histograms of off-diagonal relatedness
coefficient in genomic relationship matrix of

three populations in L. vannamei
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Tab.3 Variance components and heritability of survival state of L. vannamei obtained using two models

et 2 2 2 2 2
model % 4o T I hy
pBLUP-GG 1.194+0.07 0.38+0.14 1.00 0.32+0.10 0.20+0.06
ssGBLUP-MF 1.23£0.09 0.47+0.17 1.00 0.38+0.11 0.24+0.07
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Notes: 0'[,%. phenotypic variance; 402 . additive genetic variance; 2. residual variance; h2. heritability on the underlying liability scale; h;. heritability on

the observed scale
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Application of the liquid chip "Yellow Sea Chip No.1" in genetic evaluation of
the base population with resistance to acute hepatopancreatic
necrosis disease in Litopenaeus vannamei

LIU Mianyu '?, LI Xupeng®>, KONG Jie?, MENG Xianhong’, CHEN Meijia’, LUO Kun?,
SUI Juan®, DAIPing’, ZHANG Yawen’, QIANG Guangfeng’, TAN Jian’, CHEN Baolong
CAO Jiawang>, LIBobo’, LAI Xiaofang', LUAN Sheng >

(1. Key Laboratory of Marine Biological Resources and Environment of Jiangsu Province, College of Marine Science and Fisheries,
Jiangsu Ocean University, Lianyungang 222005, 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;

3. BLUP Aquabreed Co., Ltd., Weifang 261312, China)

Abstract: To evaluate the application potential of single nucleotide polymorphism(SNP) chip in the construction
of the base population for breeding, three different populations (EE, PP and SS) of Litopenaeus vannamei were
challenged by Vibrio parahaemolyticus (Vpaupnp), and the genomic information of 146 samples was obtained
using the independently developed 40K SNP liquid chip “Yellow Sea Chip No.1”. The genetic background
was systematically investigated and acute hepatopancreatic necrosis disease (AHPND) resistance of popula-
tions was estimated. The Vpaupnp challenge test indicated that there were differences in disease resistance
between different populations. When the overall mortality was more than 50%, the survival rate of PP population
was 12.9% and 11.6% higher than that of EE and SS populations, respectively. The phylogenetic tree was con-
structed by using 38 148 SNP markers after quality control. The result showed that the individuals of the same fam-
ily first clustered together, and then the multiple families of the same population clustered together. Principal com-
ponent analysis and genetic structure analysis also implied that the 146 individuals could be accurately divided into
3 groups, which was consistent with the phylogenetic tree. The analysis of genetic diversity for three populations
showed that the average value of observed heterozygosity (H,) was 0.25-0.29. The average value of polymorphic
information content (P/C) was 0.20-0.23. The differences on the above three parameters between three popula-
tions were very significant (P < 0.01). The coefficient of genetic differentiation (Fg;) among the three populations
was 0.11-0.21, indicating that there was medium-high level of genetic differentiation. Genomic inbreeding ana-
lysis showed that the average inbreeding coefficients of EE, PP and SS populations were —0.05+0.06, 0.20+0.09
and 0.37+0.07, respectively. Some individuals of PP and EE populations showed high levels of inbreeding. Using
single step genomic BLUP with metafounder(sssGBLUP-MF) model with genotype, phenotype and pedigree
information, the estimated heritability of survival after Vp,yupnp infection was medium (0.24+0.07), indicating that
the base population had a promising breeding potential. To summarize, the efficiency of constructing and evaluat-
ing the base population can be further enhanced by using the liquid chip "Yellow Sea Chip No.1".

Key words: Litopenaeus vannamei; base population; AHPND; SNP chip; genetic diversity
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