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Abstract

The objective of this chapter is twofold. First is to provide a survey of computa-
tional methods for protein-protein interaction (PPI) study. Second is to introduce 
our work and results in using inductive logic programming to learn prediction rules 
for PPI and DDI (domain-domain interactions) from multiple data sources. We 
show advantages of exploiting various types of data in these important problems 
of bioinformatics.
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Introduction

Proteins are macromolecules made of 20 amino acids arranged in a linear chain, 
which participate in every process within cells. Many proteins play a key role in 
biochemical reactions, and structural or mechanical functions, and thus understanding 
functions of proteins is a main task in molecular biology. Early work has focused 
on finding protein functions via prediction of protein structures (Bock & Gough, 
2001; Marcotte et al., 1999). Recently, detecting protein functions via protein-protein 
interactions (PPI) has emerged as a new trend in computational biology (Baudot 
et al., 2006; Chen & Liu, 2005; Chen & Yuan, 2006). Protein-protein interaction 
study is not only crucial in finding protein functions, but also is a significant task, as 
protein interactions are one of the most important regulatory mechanisms in cells, 
and most of the cellular processes are coordinated by specific protein interactions. 
For example, from the physical association between a novel protein and a well-
characterized protein, we can infer the functions of the former.
Discovering protein-protein interactions has been a key problem in molecular 
biology and bioinformatics. Some good surveys about protein-protein interaction 
research have been available (Ng & Tan, 2004; Uetz & Vollert, 2006). Generally, 
there are experimental and computational methods for prediction of protein interac-
tions. The experimental methods are divided into two groups, the traditional and 
the high-throughput ones. Traditional experimental methods typically include co-
immunoprecipitation and synthetic lethal screening. Although the high-throughput 
experimental detection methods for PPI (typically, yeast two-hybrid, phage display, 
affinity purification and mass spectrometry, and protein micro-arrays) present many 
advantages over traditional experimental methods, but they are still tedious, labor-
intensive, and usually have high false positive and high false negative rates. 
Computational methods for detecting protein interactions, recently developed with 
various machine learning techniques and various types of available biological data, al-
low a chance to study more widely and deeply about protein-protein interactions.
The objective of this chapter is twofold. First is to briefly review the key ideas, 
advantages, and limitations of computational methods for PPI prediction, some new 
trends, and potential usage of PPI prediction results. Second is to present our work 
on PPI and DDI prediction using inductive logic programming on multiple sources 
of genomic and proteomic data.

An	Overview	of	Computational	Methods	for	PPI	Prediction

The main target of computational methods for PPI prediction is to learn patterns or 
models from available genomic/proteomic data, which can be used to predict the 
interaction between given proteins.



 

 

26 more pages are available in the full version of this document,

which may be purchased using the "Add to Cart" button on the

publisher's webpage: www.igi-global.com/chapter/study-protein-

protein-interactions-multiple/7521

Related Content

A Data Management Framework for Nurses Using E-Health as a Service

(eHaaS)
Heng Liu, Rui Liu, Zhimei Liu, Xuena Han, Kaixuan Wang, Li Yangand FuGuo Yang

(2023). International Journal of Data Warehousing and Mining (pp. 1-16).

www.irma-international.org/article/a-data-management-framework-for-nurses-using-e-health-as-a-

service-ehaas/319736

Cybersecurity of Medical Data Based on Big Data and Privacy Protection

Method
Jianhong Li, An Panand Tongxing Zheng (2023). International Journal of Data

Warehousing and Mining (pp. 1-16).

www.irma-international.org/article/cybersecurity-of-medical-data-based-on-big-data-and-privacy-

protection-method/325222

Opinion Mining in Tourism: A Study on “Cappadocia Home Cooking” Restaurant
Ibrahim Akn Özenand Ibrahim Ilhan (2022). Research Anthology on Implementing

Sentiment Analysis Across Multiple Disciplines (pp. 1506-1527).

www.irma-international.org/chapter/opinion-mining-in-tourism/308558

Feature-Based Uncertainty Visualization
Keqin Wuand Song Zhang (2016). Big Data: Concepts, Methodologies, Tools, and

Applications  (pp. 261-287).

www.irma-international.org/chapter/feature-based-uncertainty-visualization/150169

A Clustering Approach to Path Planning for Big Groups
Jakub Szkandera, Ondej Kaasand Ivana Kolingerová (2019). International Journal of

Data Warehousing and Mining (pp. 42-61).

www.irma-international.org/article/a-clustering-approach-to-path-planning-for-big-groups/225806

http://www.igi-global.com/chapter/study-protein-protein-interactions-multiple/7521
http://www.igi-global.com/chapter/study-protein-protein-interactions-multiple/7521
http://www.irma-international.org/article/a-data-management-framework-for-nurses-using-e-health-as-a-service-ehaas/319736
http://www.irma-international.org/article/a-data-management-framework-for-nurses-using-e-health-as-a-service-ehaas/319736
http://www.irma-international.org/article/cybersecurity-of-medical-data-based-on-big-data-and-privacy-protection-method/325222
http://www.irma-international.org/article/cybersecurity-of-medical-data-based-on-big-data-and-privacy-protection-method/325222
http://www.irma-international.org/chapter/opinion-mining-in-tourism/308558
http://www.irma-international.org/chapter/feature-based-uncertainty-visualization/150169
http://www.irma-international.org/article/a-clustering-approach-to-path-planning-for-big-groups/225806

