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ABSTRACT

Two-dimensional gel electrophoresis is one of the most
important techniques in proteomics research for subse-
quent comparison and analysis. Spots identification is
among the first things of analyzing Two-dimensional
gel electrophoresis images. This paper provides an im-
proved solution to the problem of protein spot detec-
tion by applying directed graph watershed transform
algorithm. We have developed an adaptive mechanisin
to adjust the level of detail and determine the thresh-
old value of watershed. The over-segmentation draw-
back is overcome by applying directed graph version
of watershed transform algorithm and morphological
opening operation. Labeling and region growing tech-
niques are adopted to extracted individual spots fea-
tures. The proposed spot detection process has been
implemented and tested on 15 protein gél profiles (im-
age size: 1498 x 1544) of porcine testis. The detection
results are promising.
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1 Introduction

The structure of cells of all living organisms is basically
constructed by genetic information. The DNA is a me-
dia to carry that information and can be performed by
expressing of proteins. In order to gain more informa-
tion from biological experiments, we always need to ob-
tain the protein in particle and analyze the function of
protein. Protein function has been measured by many
biologists by using different techniques in many stud-
ies [1]. Protein two-dimensional gel electrophoresis is a
useful method for proteins quantifying, comparing and
characterizing {2]. A strip of gel or a tube gel from iso-
electric focusing (the first dimension) is fitted over an
SDS-polyacrylamide gel electrophoresis, and the pro-
teins are separated according to molecular weight by
electrophoresis. Pre-equilibration of the isoelectric fo-
cusing gel in SDS is necessary prior to running the sec-
ond dimension by isoelectric point (PI). Therefor, we
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Figure 1.
size:1498x1544).

An example of 2DGE image (original

can sort the method into two steps: Isoelectric focus-
ing (IEF), and SDS-polyacrylamide gel electrophoresis
(SDS-PAGE). In the first step, the proteins will fo-
cused base on their isoelectric point (IEF). After the
status is stable, the second step is to separate proteins
according to their molecular weights. Finally, different
stain methods are applied to make different levels and
different kinds of viewing, as shown in Fig. 1.

2DGE is an important tool for investigating dif-
ferent patterns of qualitative and quantitative protein
expression. Researchers in the biological field have a
need of the automatic data analysis technique of de-
tecting and recognizing the differences simultaneously
from thousands of 2DGE images. The key of the com-
parison of 2D protein profiles lies in the fulfill of a
fast and robust protein spot detection, image registra-
tion, spot matching, and a database system. There
are a few commercial or non-profit software packages
have been developed for 2DGE image analysis. They
offer various technologies and user interfaces for bi-




ologists. In gel comparison process, there are two opening operation. Labelling and region growing tech-
different methods focus on image variable and spots niques are adopted to extracted individual spots fea-













two parameters to adjust the spot detection result. It
is worthwhile to develop an intelligent methodology
to adapt parameters automatically. Finally, we will
provide some image processing tools to handle image
merging, spot volume statistics, etc.

5 Conclusion

Two-dimensional gel electrophoresis is one of the most
widely used analytical methods to separate complex
pictures for subsequent differential comparison and
proteomics research {9]. This paper provides an im-
proved solution to the problem of protein spot detec-
tion by applying directed graph watershed transform
algorithm. We have developed an adaptive mechanism
to adjust the level of detail and determine the thresh-
old value of watershed. The over-segmentation draw-
back is overcome by applying directed graph version
of watershed transform algorithm and morphological
opening operation. Labelling and region growing tech-
niques are adopted to extracted individual spots fea-
tures. The proposed spot detection process has been
implemented and tested on 15 protein gel profiles (im-
age size: 1498 x 1544) of porcine testis. The detection
results are promising. However, there still exist sev-
eral processing bottlenecks such as rapid throughput
in opening operation in order to remove noise or detect
smaller size of protein spots. Developing techniques to
predict how many protein spots contained in the same
regions and conquer the overlapping problem is also
fruitful. Meanwhile, it is also useful to constitute an
intelligent and automatic analysis tools.
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