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Clustering of Genes based on Digital Signal Processing

NoOBUHIRO TsuBol,t HIDEO MATSUDAt and AKIHIRO HASHIMOTO!

There is a growing need for a method of categorizing genes by analyzing large amounts of
time series data obtained from gene expression experiments. Current methods of analyzing
such data generally involve comparison based on measures such as Euclidean distance, but
this direct comparison is difficult since experimentally derived data contains experimental
error. In our work, we analyze not only the time component of the time series data but also
the frequency component using digital signal processing methods, such as Fourier and wavelet
transformations. These methods are considered helpful in analyzing gene expression data and
other types of time sequence data that contain error. We apply these methods to the gene
cluster analysis of budding yeast, for which expression data for all genes are available.
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Fig. 1 The Haar wavelet transform.
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Table 1 diauxic shift (normalized distance)

RGBS TAMH B
2-27) v N iRk 1.03641  2.05927  0.47994
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Table 2 diauxic.shift (the number of genes in same
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# 3 Cell Cycle (EHEL & L7z pEE)

Table 3 Cell Cycle (normalized distance)
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wx=7 by PR (1~3K) | 0.56775  3.10212  0.29341

Fa Cell Cycle (—7 7 A5 NORETFH)
Table 4 Cell Cycle (the number of genes in same cluster)
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