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Genomic selection and its application
LI Heng-De', BAO Zhen-Min? SUN Xiao-Wen*?

1. The Centre for Applied Aquatic Genomics, Chinese Academy of Fishery Sciences, Beijing 100141, China;
2. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China;
3. Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150001, China

Abstract: Selective breeding is very important in agricultural production and breeding value estimation is the core of
selective breeding. With the development of genetic markers, especially high throughput genotyping technology, it becomes
available to estimate breeding value at genome level, i.e. genomic selection (GS). In this review, the methods of GS was
categorized into two groups: one is to predict genomic estimated breeding value (GEBV) based on the allele effect, such as
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least squares, random regression - best linear unbiased prediction (RR-BLUP), Bayes and principle component analysis, etc;
the other is to predict GEBV with genetic relationship matrix, which constructs genetic relationship matrix via high
throughput genetic markers and then predicts GEBV through linear mixed model, i.e. GBLUP. The basic principles of these
methods were also introduced according to the above two classifications. Factors affecting GS accuracy include markers of
type and density, length of haplotype, the size of reference population, the extent between marker-QTL and so on. Among
the methods of GS, Bayes and GBLUP are usually more accurate than the others and least squares is the worst. GBLUP is
time-efficient and can combine pedigree with genotypic information, hence it is superior to other methods. Although pro-
gress was made in GS, there are still some challenges, for examples, united breeding, long-term genetic gain with GS, and
disentangling markers with and without contribution to the traits. GS has been applied in animal and plant breeding practice
and also has the potential to predict genetic predisposition in humans and study evolutionary dynamics. GS, which is more
precise than the traditional method, is a breakthrough at measuring genetic relationship. Therefore, GS will be a revolution-
ary event in the history of animal and plant breeding.

Keywords: genomic selection; high throughput genetic marker; breeding value estimation
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