Author’s Accepted Manuscript

Computers in Biology
Predicting bacteriophage proteins located in host and Medicine
cell with feature selection technique

Hui Ding, Zhi-Yong Liang, Feng-Biao Guo, Jian Bt 31
Huang, Wei Chen, Hao Lin EE& fﬂ

www.elsevier.comlocate/cbm

PII: S0010-4825(16)30041-5
DOI: http://dx.doi.org/10.1016/j.compbiomed.2016.02.012
Reference: CBM2353

To appear in:  Computers in Biology and Medicine

Received date: 16 December 2015
Revised date: 18 February 2016
Accepted date: 18 February 2016

Cite this article as: Hui Ding, Zhi-Yong Liang, Feng-Biao Guo, Jian Huang, We
Chen and Hao Lin, Predicting bacteriophage proteins located in host cell wit
feature  selection  technique, Computers in Biology and Medicine
http://dx.do1.org/10.1016/j.compbiomed.2016.02.012

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/cbm
http://dx.doi.org/10.1016/j.compbiomed.2016.02.012
http://dx.doi.org/10.1016/j.compbiomed.2016.02.012

Predicting bacteriophage proteins located:in host cell with fea-
ture selection technique

Hui Ding™", Zhi-Yong Liang®, Feng-Biao Guo, Jian Huang®, Wei Chen**", Hao Lin'"

'Key Laboratory for Neurolnformation of Ministry of Education, Center of Bioinformatics, School of
Life Science and Technology and Center for Information in Biomedicine, University of Electronic
Science and Technology of China, Chengdu 610054, China;

Department of Physics, School of Sciences, and Center for Genomics and Computational Biology,
North China University of Science and Technology, Tangshan 063000, China.

*Author to whom correspondence should be addressed; E-Mails: hding@uestc.edu.cn (H.D.); greatch-
en@heuu.edu.cn (W.C.); hlin@uestc.edu.cn (H.L.) Tel.: +86-28-8320-2351; Fax: +86-28-8320-
8238.

Abstract

A bacteriophage is a virus that can infect a bacterium. The fate of an infected bacterium is
determined by the bacteriophage proteins located in the host cell. Thus, reliably identifying
bacteriophage proteins located in the host cell is extremely important to understand their
functions and discover potential anti-bacterial drugs. Thus, in this paper, a computational
method was developed to recognize bacteriophage proteins located in host cells based only
on their amino acid sequences. The analysis of variance (ANOVA) combined with
incremental feature selection (IFS) was proposed to optimize the feature set. Using a
jackknife cross-validation, our method can discriminate between bacteriophage proteins
located in a host cell and the bacteriophage proteins not located in a host cell with a
maximum overall accuracy of 84.2%, and can further classify bacteriophage proteins
located in host cell cytoplasm and in host cell membranes with a maximum overall
accuracy of 92.4%. To enhance the value of the practical applications of the method, we
built a web server called PHPred (http://lin.uestc.edu.cn/server/PHPred). We believe that
the PHPred will become a powerful tool to study bacteriophage proteins located in host
cells and to guide related drug discovery.
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1. Introduction

Bacteriophages (phages) are viruses that can attack and kill bacteria. Thus, phages have become
important potential resources of the development of anti-bacterial drugs [1].

In the infection, bacteriophage initially attaches tightly to the bacterial surface via a specific
receptor [2]. Subsequently, the genetic material of the phage is injected into the bacterial cell [3].
According to the type of phage, one of two life cycles (the lysis or lysogeny) will occur after infection
[4, 5]. In the lytic cycle, the phage will produce daughter phage nucleic acids and proteins by using the
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