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The influence of heritability, number of QTL and number of records on QTL mapping with Bayes C(π)

Background

QTL mapping is the first step in the search for causative mutations by identifying the region where the mutation is located. With traditional QTL mapping, only one or a few markers are included in the model, which can, especially when there are several QTL located nearby each other, lead to less precise estimates of the location of the QTL, increasing the difficulty of the subsequent search for a causative mutation. Including multiple markers in the model accounts for this problem and should thus improve the estimated location of the QTL. With the Bayesian methods developed for genomic selection, it is possible to analyse all markers simultaneously. The accuracy of these methods is known to be influenced by several factors, including the genetic architecture of the traits and the number of records. The effect of these factors on the accuracy of QTL mapping is, however, unknown. Therefore, the goal of this study was to evaluate the accuracy of QTL mapping with Bayes Cπ and Bayes C, while varying the heritability, number of QTL and the number of records.

Methods

Biallelic QTL were simulated in existing population structures of two French dairy cattle breeds by randomly chosing SNP. The detection criteria were either the posterior inclusion probability of a given SNP or its estimated variance, summed over a given chromosomal segment. The 10 most important detected QTL were selected. A result was considered positive if the detected segment included a true QTL.

Results

The convergence of π in Bayes Cπ varied between different scenarios: there was no convergence in the case of a low heritability or a large number of QTL. Especially for traits where there is no convergence for π, the accuracy of QTL mapping in Bayes C was higher than in Bayes Cπ. For both models, the number of false positives was high with a low heritability. Furthermore, the number of records had a strong influence on the accuracy of QTL mapping. Detection rate was good for the largest QTL when the total number of QTL was moderate and the heritability was high.

Conclusions

The results of all models were influenced by the genetic architecture of the traits and the number of records. Bayes C gave the best results in this simulation, although the number of false positives was high in the case of a low heritability or a limited number of records.