Factors influencing QTL mapping accuracy
under complicated genetic models by
computer simulation
C.F. Su1*, W. Wang2*, S.L. Gong3, J.H. Zuo1 and S.J. Li1
Department of Life Sciences, Liupanshui Normal University,
Liupanshui, Guizhou, China
2
Agricultural Science Institute of Coastal Region of Jiangsu,
Yancheng, Jiangsu, China
3
Liupanshui Academy of Agricultural Sciences, Liupanshui, Guizhou, China
1

*These authors contributed equally to this study.
Corresponding author: C.F. Su
E-mail: chfsu2008@163.com
Genet. Mol. Res. 15 (4): gmr15049153
Received September 2, 2016
Accepted November 11, 2016
Published December 19, 2016
DOI http://dx.doi.org/10.4238/gmr15049153
Copyright © 2016 The Authors. This is an open-access article distributed under the terms of
the Creative Commons Attribution ShareAlike (CC BY-SA) 4.0 License.

ABSTRACT. The accuracy of quantitative trait loci (QTLs) identified
using different sample sizes and marker densities was evaluated in
different genetic models. Model I assumed one additive QTL; Model
II assumed three additive QTLs plus one pair of epistatic QTLs; and
Model III assumed two additive QTLs with opposite genetic effects
plus two pairs of epistatic QTLs. Recombinant inbred lines (RILs) (501500 samples) were simulated according to the Models to study the
influence of different sample sizes under different genetic models on
QTL mapping accuracy. RILs with 10-100 target chromosome markers
were simulated according to Models I and II to evaluate the influence of
marker density on QTL mapping accuracy. Different marker densities
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did not significantly influence accurate estimation of genetic effects
with simple additive models, but influenced QTL mapping accuracy
in the additive and epistatic models. The optimum marker density was
approximately 20 markers when the recombination fraction between
two adjacent markers was 0.056 in the additive and epistatic models. A
sample size of 150 was sufficient for detecting simple additive QTLs.
Thus, a sample size of approximately 450 is needed to detect QTLs
with additive and epistatic models. Sample size must be approximately
750 to detect QTLs with additive, epistatic, and combined effects
between QTLs. The sample size should be increased to >750 if the
genetic models of the data set become more complicated than Model
III. Our results provide a theoretical basis for marker-assisted selection
breeding and molecular design breeding.
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