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Introduction

Autochthonous pig breeds are a valuable source of genetic diversity, whose Boruta algorithm consists of iterative applications of RF using real features
conservation at the genomic level is a matter of concern in management programs (the SNPs) and shadow features artificially created by randomly permuting
across Europe. High-density single nucleotide polymorphism (SNP) genotyping is a cost- the observed ones. Depending on the estimated importance of a feature for
effective tool for capturing genetic variation, but their processing can be classification, three possible output:
computationally demanding. Feature selection methods often require a compromise
between computational feasibility and the retention of biologically relevant markers. real feature importance < shadow feature = ======) Rejected
This study presents the application of the Boruta algorithm, a wrapper for Random real feature importance == shadow feature ! > Tentative
Forests (RF), to address these challenges by identifying informative SNPs. real feature importance > shadow feature ! > Confirmed

Feature selection steps considered the distribution of SNPs along
chromosomes and were designed to keep subsets of SNPs that were
representative of all the 18 Sus scrofa autosomes.
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The work included genomic data from 1,154 pigs representing 23 European the chromosomes and simple RF

autochthonous breeds, genotyped with the GGP 70k Porcine array. Quality control and

linkage disequilibrium filtering reduced the dataset to 36,107 SNPs. Main steps of the implemented pipeline:

1. First Boruta run independently on each Chromosome;
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Table 1. Annotation of main genes encompassed by the top SNPs or in the
500kb surrounding regions

and Mean Decrease Gini (MDG). For each SNP panel, the number of SNPs
is indicated in parenthesis. At the top of each bar, the OOB (%) error is
reported.

Figure 6. Comparison between the N/2 and N/64 subsets. Red cells represent the number of individuals
misclassified from the breed indicated in the row as the breed indicated in the column.

The Boruta algorithm identified 2,471 stable SNPs. Annotation of selected SNPs using Ensembl Biomart revealed genomic regions associated with genes that could play
significant roles in breed differentiation and adaptation. This work shows the advantages of combining high-density SNP data with machine learning techniques and
highlights the potential of Al-driven approaches to identify key genetic markers to enhance conservation and breeding.
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