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Table 1: SNPs elegidos por el método de búsqueda Forward-Search. 
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Introduction 
Single Nucleotide Polimorfisms (SNPs) are one base mutations in the DNA sequence, which may be 
usually associated to phenotypical characteristics. Even if many statistical tools exist to study this 
relationship, usually the task of handling the data may be cumbersome and introduce errors in the 
analysis. This is the reason that we propose, in this work, to develop both a protocol and a software for the 
data handling and analysis, describing the steps and programs necessary to go from the internet 
repository of data to the detection of a small set of SNPs that may be related to a desired phenotype. This 
works reproduces, as a sample case, a previous work on race classification for cattle based on SNPs [1]. 
Such article proposes the use of techniques of pattern recognition and computer learning to create a 
binary classifier [2], based on a small set of SNPs (chosen by the algorithm), which can discriminate cattle 
breed, European vs. Indicine types, based on genotypic information [3].  
As SNPs are distributed all over the genome, but their influence on the phenotype is expected to be 
related by proximity, and because the large number of known SNPS may create statistical issues, we use 
an initial filter, which chooses SNPs close to genes known to be associated to the phenotype under study. 
This stage of the protocol allows the filter of the list of SNPs by chromosomal region and position, as 
defined by the researcher.  
Because of statistical reasons, the algorithm reduces the number of predictive SNPs to a very low number 
(3 SNPs in the sample application). This leads to a two stage design: feature selection plus classifier 
design. 
Results 
We designed a protocol and software, in Matlab, for data handling and analysis, which implement all the 
stages necessary to generate classifiers based on small number of SNPs, given a choose of phenotype 
and inicial list of SNPs, using public information stored on the Bovine HapMap Consortium. The protocol 
has two main stages: pre-processing (data downloading, data filtering) and processing (feature selection, 
classifier design and error estimation), as detailed in Fig. 1. 
 
 
 
 
Figure 1. Diagram of the data processing and analysis 
 
The protocol and software was successfully tested on a previous work on cattle breed classification [1]. 
Table 
1 shows the results obtained for 3 different classifiers, based on different parameters for the first stage: Ψ4 
uses only SNPs from chromosome 4, Ψ29 uses only SNPs from chromosome 29, and finally Ψ4-29 uses 
SNPs from both chromosomes, from regions known to be associated to meet properties. 

 
 
Conclusion 
The protocol and the program allows to avoid manual intervention in the stages of data processing and 
analysis, reducing the risks of human errors and generating results in a short time. 
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