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Relativity of Gene Expression and Co-regulated Gene Patterns
in Feature KEGG Pathways
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Abstract: We revealed the feature pathways by computing the classification error rates of out-of-bag (OOB) by random forests
combined with pathway analysis. At each feature pathway, the relativity of gene expression was studied and the co-regulated gene
patterns under different experiment conditions were analyzed by MAP (Mining attribute profile) algorithm. The discovered patterns
were also clustered by the average-linkage hierarchical clustering technique. The results showed that the expression of genes at the
same pathway was similar. The co-regulated patterns were found in two feature pathways of which one contained 108 patterns and
the other contained 1 pattern. The results of clusters showed that the smallest Pearson coefficient of the clusters was more than 0.623,
indicating that the co-regulated patterns in different experiment conditions were more similar at the same KEGG (Kyoto
Encyclopedia of Genes and Genomes) pathway. The methods can provide biological insight into the study of microarray data.
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Table 1 Data description

Index Description
Number of conditions 29
Number of genes 1442
Log ratios 2
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Fig. 1 Asample expression pattern that can be discovered
by APD methods
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Table 2 11 pathways ranked by OOB error rates of

<10.34%

Pathway OOB error rates Number

(%) of genes
Aminoacyl-tRNA biosynthesis 3.45 19
Leukocyte adhesion 3.45 59
Circadian rhythm 6.90 9
Parkinson's disease 6.90 15
One carbon pool by folate 10.34 11
Phenylalanine_ tyro 10.34 12
Arginine and proline 10.34 46
Glycine and serine 10.34 34
N-Glycans biosynthesis 10.34 32
Aminosugars metabolism 10.34 19
Wnt signaling pathway 10.34 68
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Fig. 2 Pearson coefficient in 10 feature pathways of two
groups(lesion and non-lesion)
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Table 3 Results of co-regulated gene patterns discovered
by the MAP methods

Pathway Index Results
Number of co-regulated patterns 108
Arginine and proline  Number of genes of largest pattern 14
Average Pearson’s correlation 0.32
Number of co-regulated patterns 1
Glycine and serine Number of genes of the pattern 10
Average Pearson’s correlation 0.38

ta

Normalization Expression Ratio (log)
=

|
2

2 3 4 5 6 7 8 9 10 11 12 13
13 Biological Condition (ID)

3 Arginine and proline i@ % & K £ E F Ay £
IR

Fig. 3 Co-regulated pattern with most genes discovered by
MAP methods in Arginine and praline pathway
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Fig. 4 Co-regulated pattern discovered by MAP methods
in Glycine and serine pathway
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Fig. 5 Clustering of the 108 patterns discovered by MAP
methods
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Table 4 Cluster results of the 108 patterns discovered by
MAP methods (similarity coefficient>0.9)

Similarity coefficient Number of co-regulated patterns

0.929 2
0.923 6
0.916 14
0.909 23
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