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Introduction

The motivation for this work is the computational challenges

involved in identifying multiple QTL in an experimental cross. In a

linear regression model for detection of quantitative trait loci, the

LOD score can be computed as LOD =  𝑛 2 𝑙𝑜𝑔10  𝑅𝑆𝑆0 𝑅𝑆𝑆 [1]. In

this definition, LOD is linearly related to the 𝑙𝑜𝑔10(𝑅𝑆𝑆) , the

logarithm of the residual sum of squared errors. Finding one or

multiple interacting QTLs in the genome is then a matter of finding

a point maximizing the LOD, or minimizing the RSS.

In optimization problems, knowledge of the optimization landscape

can be used to improve the search procedure. For this problem, we

present another log transformation of the 𝑅𝑆𝑆 as the objective

function in the optimization. This alternative objective function is

simple to handle and makes the ideal peak shape around a QTL

linear with a known slope, when plotted on a linkage map. This new

objective function increases the performance and the accuracy of

the PruneDIRECT search algorithm in finding multiple QTL.
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The aim is to explore Map-Reduce programming model for

permutation testing of QTL positions. Map-Reduce is well known

model for managing several independent tasks of an application

which makes it a good candidate for permutation testing.

According to the preliminary studies, we are hopeful that Map-

Reduce model will be helpful in finding more than three QTL.

The R statistical software is widely used by the biologist and

statisticians community. In order to make a familiar environment

settings for the biologists, we have chosen the R-Hadoop

framework that allows the transparent use of Hadoop within the R

programming environment.
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