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1- Quanitative trait locus (QTL) 2-Epistasis 3- Global genomic information 4- Cryptosporidium  5- Clustering

6- Multiple sequence alignment (MSA)
8- Singular value decomposition (SVD)
11- Fractal methods

7- Principal component analysis (PCA)
9- Dynamical language method 10- Markov model method
12- Alignment-free methods 13- GAPS
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1- Multiple classifier system 2- AdaBoost 3-Virgin mammary gene set
4- C-G content 5- Accession number 6- Exone
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1- Nearest distance (single linkage method)
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Table 2. Results of maximum and minimum entropy orders of 1 to 4 in respected genes
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Table 4. The results of mutual information of genes and exons based on entropy orders of 1 to 4
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Figure 2. Histogram of MI of genes due to first order entropy (left) and it goes to right which is due to forth order
entropy
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Figure 3. Histogram of M1 of exones due to first order entropy (left) and it goes to right which is due to forth order
entropy
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Figure 4. The results of Ml clustering of genes from first order (left) to fourth order (right) using UPGMA method
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Figure 6. Comparison of genes length based on MI clustering of second order entropy
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Abstract

Information theory is a branch of mathematics. Information theory is used in genetic and
bioinformatics analyses and can be used for many analyses related to the biological structures
and sequences. Bio-computational grouping of genes facilitates genetic analysis, sequencing and
structural-based analyses .In this study, after retrieving gene and exon DNA sequences affecting
milk yield in dairy cattle, the entropy in orders one to four for each gene and eta exons was
calculated. In order to extract gene distances, mutual information method was calculated. The
results of mutual information of DNA and exon sequences were entered as input into 7 general
clustering algorithms. In order to aggregate the results of clustering, AdaBoost algorithm was
used. Finally, the results of AdaBoost algorithm were investigated by GeneMANIA prediction
server to explore the results from gene annotation point of view Integrated result of each
clustering algorithm due to AdaBoost algorithm, which implied as gene tree, indicated that
proposed method biologically grouped set of genes as it was proved by their gene annotation
using GeneMANI. We believe that the proposed method might be used with other DNA based
clustering competitive methods and therefore, it can be used to group set of genes in other
species.
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