Improving accuracy of genomic prediction by fitting epistasis
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1. INTRODUCTION

Genomic prediction (GP), first proposed in 20011, has been
widely used for predicting the gencetic or phenotypic value of
complex trait. Though numbers of genomic prediction studies
based on additive genetic effects (A) archived a considerable
accuracy, alongside the availability of big data, it is potential
to include genctically interactive effects (D and [) in genomic
prediction model. Since the biological interaction of gene scts
from KEGG pathway was publicly accessible, incorporating
the KEGG as a camier of interaction (ie¢. epistasis®) into
genomic prediction model may be a method potentially

improving accuracy of genomic prediction.

3. RESULTS

The predictive accuracy (Figure 1) of PGBLUP incorporating
the best KEGG pathway outperformed GBLUP in six tested

traits with the relative advantage of from 0.4% to 15%.
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Figure 1. Predictive accuracies of all models For each trait in the catthe
population. MY, milk vield. FY g yvield. FE fa percentage. PY

protein vield PE protein percensage. SCS, Somatic cell score

2. MATERIALS AND METHODS

In the present study, genome<cnable best lincar unbiased
prediction (GBLUPYY and a pathway model (PGBLUP) that
polygenes effect combined a separate random component matrx
from KEGG in model were validated in a German Holstein
population. GBLUP model can be expressed as:

y=p+igte,
and PGBLUP can be expressed as:
y=u+Zg+ip + ¢,

where y is the observations, p is the overall mean, Z is a design
matnx allocating observations to genetic values, r.\’(().(;ci) 1s
the polygenic genetic values, p~1\'(().Gpo'2,) is the genetic values

In addition, the best pathway ( Table 1) used in the PGBLUP
model is Amyotrophic lateral sclerosis pathway (bta05014) for
SCS and p53 signaling pathway {bta04 115) for other five tested

trais,

Table 1. Description of the best KEGG pathway in PGBLUP model.

KEGG  No.of genes (represented'/total®) No. of SNPs'
btaD4115 /69 59
bta05014 25/ 48 o0

! The number of genes represented in the PGBLUP; ? total
number of genes in the KEGG pathway, ¥ the number of SNPs
mapped in the KEGG pathwa)
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captured by vanants in the KEGG pathway, in which G and
Gy, matrix were constructed referring to VanRaden (2008 . and
e~N(0,007) is the residual error and 1 is the identity matrix.

The cattle population used in this study includes 2,000
genoty ped individuals with 54K SNPs and six traits with highly
reliable estimated breeding values. Model assessment was
performed by 10 times 10-fold cross-validation. Predictive
accuracy was defined as the Pearson’s comrelation coefficient
between the predicted genetic values (Zg for GBLUP and Zg +
Zp for PGBLUP) and phenotypic values (y) in the validation
group.

4. CONCLUSIONS

This study concluded that KEGG pathway can act as a carnier of
interaction in genomic prediction model, and there is always an
optimal pathway can improve the predictive accuracy in the

tested cattle population.
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