
Protein Coding Regions Identification through the

Modified Morlet Transform
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Abstract

An important topic in biological sequences anal-
ysis area is the protein coding regions identifica-
tion. This identification allows the posterior re-
search for meaning, description or biological cat-
egorization of the analyzed organism [1]. Cur-
rently, several methods combine pattern recognition
with knowledge collected from training datasets
of known genes or from comparison with genomic
databases. Nonetheless, the accuracy of these
methods is still far from satisfactory. New meth-
ods of DNA sequences processing and genes iden-
tification can be created through search-by-content
such sequences [2]. The periodic pattern of DNA in
protein coding regions, called three-base periodic-
ity (TBP), has been considered proper of coding
regions. This phenomenon was not observed for
nonprotein coding. The digital signal processing
techniques supply a strong basis for regions identi-
fication with TBP [2,3].

In this work we introduce a new method for pro-
tein coding regions identification with TBP, based
on a wavelet transform, called Modified Morlet
Transform (MMT), which does not need to be
trained on sequences databases. We use a fixed bi-
nary mapping rules to create four binary sequences.
Where each one represents the positions of each ni-
trogenate base in DNA sequence. Next the MMT,
with different scales is applied to all binary se-
quences. The module of each normalized coefficient
is projected onto the position axis. Projection onto
the scale axis reveal which scale carry more sig-
nal energy throughout the positions. The result of
the projection position axis represents the protein

coding region identificator. These projection coef-
ficients correspond to regions with TBP. Thus, we
use thresholding coefficients, based on both shrink-
ing values and inflection points, to exclude posi-
tions where the associated energy is lower. At the
moment, we consider arbitrary length region cri-
terions for discarding possible very short protein
coding regions identification. The performance of
the proposed transform was examined by analyz-
ing synthetic and real DNA sequences (RGRC2 and
F56F11.4 genes of O. sativa and C. elegans organ-
ism, respectively). Preliminary results show that
MMT is better than traditional methods by pre-
senting greater sensitivity to TBP and discrimina-
tory capability between protein coding regions.
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