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Analysis of the p42.3 protein structure and regulatory network
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p42.3 is a recently discovered gene that may participate in the regulation of gastric cancer cell generation and development. In this
research, we analyzed the predicted p42.3 protein structure using bioinformatics tools, established the regulatory network of the
protein molecule and found the optimal pathway using a Bayesian network model.
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p42.3 is a new gene that was cloned by synchronization, and
identified by mRNA differential display and bioinformatics
[1]. The 3877-bp long p42.3 cDNA encodes a 389-amino
acid protein with a molecular weight of 42.3 kD. p42.3 is
related to cell cycle regulation and has the characteristics of
a tumor biomarker. The overexpression of the p42.3 gene
may be one of the early molecular events indicating gastric
mucosal lesions that may advance to gastric cancer.

Network models, such as the nonlinear network model,
graph theory model, Bayesian network model and Boolean
network model, have been applied successfully to the mod-
eling and simulation of gene regulatory networks [2].

Based on probabilistic reasoning, the Bayesian network,
also called the belief network, is a mathematic model that
has been proposed to solve the problems of uncertainty and
incompleteness. Using the relationship between the spatial
conformation of the p42.3 and its function as the break-
through point, we built a regulatory network by database
searching and spatial modeling, and predicted the optimal
pathway using a Bayesian network model. Our results pro-
vide a theoretical and experimental basis for the develop-
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ment of gastric cancer molecular typing and individualized
treatment with p42.3 as the target molecule, and will help
advance the research and treatment of gastric cancer and
other tumors.

We used Phyre2 (http://www.sbg.bio.ic.ac.uk/phyre2/
html/page.cgi?id=index), a threading method forecasting
tool, to predict the tertiary structure and to analyze the sec-
ondary structure of the p42.3 protein (Figure 1). The spatial
conformation of the p45.3 protein was displayed in the
Swiss-PdbViewer version 3.7 (http://spdbv.vital-it.ch/) as
shown in Figure 2.

The predicted p42.3 protein structure was found to be
similar to the protein structure data sets containing the
EF-hand or CC-domain functional domains when searched
and sorted out using the similarity algorithm based on
spherical coordinates space delamination in Phyre2. For the
EF-hand structure data set, we found that parameter equal to
4 was most suitable, while parameter equal to 3 was most
suitable for the CC-domain structure data set. The S100
family of calcium binding proteins (including S100A1,
S100A11, S100A2 and S100A4), the small G protein, CIB
(calmodulin-binding protein), ROCKI1 (serine kinase),
CENP-E (kinesin) and GCN4 protein were selected as the
reference proteins for analyzing p42.3 protein function.
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Figure 1 Secondary structure of p42.3.

The possible regulatory network of p42.3 protein was
first determined through literature review and various mate-
rials. According to Bayes’ theorem, when the possibility of
a subevent is known the possibility of the parent event can
be calculated; that is, the possibility that caused the occur-
rence of the subevent. In the regulatory network of p42.3,
this method was adopted to look for the most possible event
leading to the final subevent, namely, malignant cell prolif-
eration. This prediction will be the optimal regulatory
pathway of the mechanism of action of p42.3. After analysis,
the optimal pathway (marked red in Figure 3) was selected.
This pathway, which leads to cancer, involves the Ras pro-
tein, Raf-1, MEK, MAPK kinase, MAPK, tubulin, spindle
Figure 2 Spatial conformation of p42.3 protein. protein, and centromere protein in that order (Figure 3), and

EF-hand domain
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is the most possible action pathway of p42.3.

The involvement of the p42.3 gene in gastric cancer de-
velopment has been verified experimentally; however, its
specific mechanism of action at the molecular level is un-
clear. The presence of an EF-hand structural domain that is
similar to the domain in the tumor-associated calcium bind-
ing protein S100 family was predicted at the N-terminal end
of the p42.3 protein. Furthermore, at the C-terminal end of
p42.3, a CC domain was predicted. This domain may par-
ticipate in protein-protein interactions and may be regulated
by phosphorylation, which might influence the active site of
the tumor suppressor APC protein and further influence the
related cell signal pathway and its biological function [3].
Gene regulatory networks can also be established by pre-
dicting the transcription factor binding sites [4]. Tamada et
al. [5] established the regulatory networks of yeast genes
using a Bayesian network algorithm, and the structure anal-
ysis indicated that yeast cell function was closely related to
the highly connected regulatory genes in the networks. In
this study, we used a similarity algorithm based on spherical
coordinates space delamination and performed program-
ming realization using MATLAB software [6]. From every
data set, we successfully screened several proteins with high
similarity to the p42.3 protein that had functions that were
associated with tumor development. These proteins were
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regarded as the reference proteins [3,7-10]. An action regu-
latory network was built and the optimal regulatory pathway
was found using a Bayesian network model. Our findings
provide a novel insight into the structure and function of the
tumor-associated p42.3 gene.
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