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(1) Introduction:

We propose new measures for gene prediction in eukaryotes. The DFT at a
frequency of 1/3 1s computed for the four binary sequences for A, T, C, and G.

The different distributions of the spectral phases in coding

are used to construct the Spectral Rotation measure for gene finding.

Another proposed measure 1s based on representing each frame as a point in a
three-dimensional complex space. The points corresponding to coding vs. non-
coding regions tend to cluster differently. These discriminating features for gene
prediction are shown to be potential candidates for locating short genes and

(2) Objectives:

e Presenting new methods for gene prediction, based on the DFT
magnitude and phase at a frequency of 1/3, computed for the four binary

vs. non-coding regions | | sequences for A, T, C, and G

* Developing algorithm for gene prediction, using a representation of
each genomic sequence as a point in a three-dimensional complex space,
where the coordinates of this space are the DFT's of three out of four

— nucleotides.
(3) Algorithm (I): Spectral Rotation Measure
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Reading-Frame Identification
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Example: Gene “SPBC1709.08” of S. Pombe:
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(3) Algorithm (II): Classification by Clustering
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* Clustering using fuzzy K-means (2 clusters for
both exons and non-exons, each with its own
centroid ).

* Computing centroids and membership values:

N
2 ()" x,
_ -l _ I
YiT T 2 m-1) X 22 /(m—1)
Z:,(%-) d(x;,y,)" )Zd(xj»%) )
= _1

(4) Results

2. Max centroid score wins.
o 20d method used

* Scores sums are used for reading frame:
max r.f. wins.

* Fuzzy KNN: creating a fuzzy
membership function and choosing the
one with the highest score.
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(I) Spectral Rotation
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(II) Classification by Clustering

Total exons Correct False positive
identification
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