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Development of technology to reduce abnormalities by breeding using genomic
information
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To clarify whether genetic improvement can prevent morphological
abnormalities of flatfish, using small flatfish, H japonicus, we generated analytical families,
conducted phenotypic analysis of hypermelanosis, which is the most major abnormalities in flatfish,
analyzed genomes using next-generation sequencers, and developed breeding plans using the genomic
information. As a result, the heritability of hypermelanosis was estimated to be about 44%,
suggesting the possibility of genetic improvement through systematic breeding.

RAD-seq



2009

56
( 1-3)
¢ 4D
(NGS)
RAD-seq
2018 2
100 /L 200 /L 2 2 /L 3 /L
100 /L 2019 4 200
2020 155 PITtag

DNA
Imaged ver.2.3.0

RAD-seq

DNA



59 155 Maxwell RSC Plant DNA Kit (Promega) DNA
Sbfl RAD-seq
I1'lumina NextSeq500 RAD-seq 100
4
contig BWA-MEM version0.7.17 contig
Stacks version2.2
SNPs Stacks version2.2 vcftools version 0.1.5 plink version
0.67 R Sequoia
version 2.3.3 rrBLUP Version 4.6.1 Optisel Version 2.0.5
10 2019 432 100 /L
677 200 /L 41.0+ 7.8mm (
+ n=50) 40.7+ 7.7mm ( + n=50)
2019
2019 2020
PITtag 155
154
88.0% 14mm ( + ) 8.12+ 5.2%( +
)
RAD-seq
59 155 409
stacks 48
20% MAF( ) 0.05 0.7
SNP 23,036 RAD-seq
HWE
399SNPs,
11,418SNPs
339SNPs 151
93.4%(141/151) 142 150 8
5 10
70.2%
11,418SNPs rrBLUP
57% 44%



0.010 -1.579

Tsuji, M. et al. (2013) Effect of temperature on survival, growth and malformation
of cultured larvae and juveniles of the seven-band grouper Epinephelus septemfasciatus.
Fisheries Sci, 80, 69-81

Uji, S. et al. (2015). Effect of temperature, hypoxia and disinfection with ozonated
seawater during somitogenesis on muscular development of the trunk in larval seven-
band grouper, Epinephelus septemfasciatus (Thunberg). Aquac Res, 46(11), 2698-2706.
doi:10.1111/are.12425

Tsuji, M. et al. (2016). Promotion of initial swim bladder inflation and effect of
initial inflation failure on skeletal malformation in cultured seven-band grouper
Hyporthodus septemfasciatus (Thunberg). Aquac Res, 47(6), 1954-1971.
doi:10.1111/are.12652,

Nguyen N.H. et al. (2016) Quantitative genetic properties of four measures of
deformity in yellowtail kingfish Seriola lalandi Valenciennes, 1833, Journal of Fish
Diseases, 39: 217-228

Kolstad K. et al. (2006) Genetic variation and genotype by location interaction in
body weight, spinal deformity and sexual maturity in Atlantic cod (Gadus morhua) reared
at different locations off Norway, Aquaculture, 259: 66-73

Gjerde B. et al. (2005) Genetic variation for a vertebral deformity in Atlantic
salmon (Salmo salar),Aquaculture, 244: 77-87

Karahan B. et al.(2013) Heritabilities and correlations of deformities and growth-
related traits in the European sea bass (Dicentrarchus labrax, L) in four different

sites, Aquaculture Research, 44: 289-299



2019

Sox10

Wnt

2020




