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A Bayesian Strategy for Mapping QTL of Ratio Traits
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Abstract: The research was conducted to study on the Bayesian strategy for mapping QTL of ratio
traits. The ratio trait was defined as a ratio of two regular quantitative traits with normal distri-
bution, which was distinguished from regular quantitative traits in the genetic analysis because it
did not follow the normal distribution. A Bayesian mapping strategy was developed for ratio trait
based on the maximum likelihood method using a special linear combination of the two component
traits. The two component traits were analyzed by Bayesian shrinkage method, and then a new
posterior sample of genetic effects was generated for a ratio trait from ones of population means
and genetic effects for the two component traits, finally, QTL for the ratio trait was infered via
post MCMC analysis for the new posterior sample. Simulations analysis demonstrated that the
new method had higher detecting power for the QTL than maximum likelihood method.
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Table 1 QTL parameters used in simulations
R AR 1 Trait 1 AR 2 Trait 2 kb {E Ratio
QTL %> BB AL o YTy = Ny %A
QTL Lo ITPE A3 1t J; PR 1 ) FIIHE 25
co B Additive effect Heritability Additive effect Heritability Additive effect
1 23 1. 20 0.282 0.51 0.052 0.026
2 56 0. 00 0. 000 1.07 0.229 —0.286
3 148 0.72 0.102 0. 00 0. 000 0.113
4 193 0. 00 0. 00 1.24 0.307 —0. 325
5 267 0.22 0. 009 0.55 0. 060 —0.127
6 332 0.67 0.088 0. 00 0. 000 0.105
7 390 0. 00 0. 000 0.58 0. 067 —0. 166
8 476 1.28 0.321 0. 64 0.082 0. 000
9 574 0.10 0.002 0. 10 0.002 —0.015
LAl Sum 0. 800 0. 800
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Fig. 1 The profile of Z statistic Fig. 2 The profile of likelihood ratio statistic

F2 QITL{LEFMMMER M MHITE

Table 2 QTL location and the evaluated values of additive effect

QTL 4= LI Bayesian method J5 K BL#& 7% Maximum likelihood
QTL No. {3i & Location N Effect 7 ® Location BN Effect

1

2 52 —0.335(0. 149) 60 —0.504(0. 201)
3 146 0.168(0.105) — —

4 192 —0.416(0.171D) 198 —0.550(0. 212)
5 270 —0.139(0. 068) 270 —0.268(0.170)
6 346 0.068(0.048) — —

7 390 —0.244(0.106) 388 —0.154(0.121)
8 I R N N
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