
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-5866-4 
 

10th International Conference  
on Bioinformatics and 
Computational Biology  
(BICOB 2018) 

Las Vegas, Nevada, USA 
19 – 21 March 2018 

 

Editors: 
 
Hisham Al-Mubaid 
Qin Ding 
Oliver Eulenstein 
 

 

 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2018) by the International Society for Computers and Their Applications 
All rights reserved. Reproduction in any form without the written consent of ISCA is prohibited. 
 
Original ISBN: 978–1–943436–11–8 (Out of Print) 
Reprint ISBN: 978-1-5108-5866-4 
 
Printed by Curran Associates, Inc. (2018) 
  
For permission requests, please contact the International Society for Computers and Their Applications 
at the address below. 
  
International Society for Computers and Their Applications 
64 White Oak Court 
Winona, MN 55987 
USA 
 
 
Phone:  (507) 458-4517 
 
 
isca@ipass.net 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Table of Contents

Keynote 1
Integer Linear Programming in Computational and Systems Biology

Dan Gusfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Genomics 3
RepCalc: a Tool for Calculating Transposable Element Density within the Genome

Tamer Aldwairi, Benjamin Elam, Federico Hoffmann, Andy D. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Practical Space-efficient Linear Time Construction of FM-index for Large Genomes

Elena Y. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Global optimization approach for circular and chloroplast genome assembly

Sebastien François, Rumen Andonov, Dominique Lavenier, Hristo Djidjev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Adjusted Likelihood-Ratio Test for Variants with Unknown Genotypes

Ronald J. Nowling, Scott J. Emrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Genes and Gene-Disease Applications 31
Computing Gene-Disease Associations Efficiently

Kamal Taha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Searching Jointly Correlated Gene Combinations

Yuanfang Ren, Ahmet Ay, Travis A. Gerke, Tamer Kahveci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Analysis of Human Genes with Multiple Functions

Hisham Al-Mubaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Selection of Informative Genomic Regions for Closely Related Isolates and Construction of their Phylogeny

Anindya Das, Xiaoqiu Huang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Data-driven Modeling 58
A Data-driven Biomarker Computational Model for Lung Disease Classification

David Gnabasik, Gita Alaghband . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
A multiscale model explains the circadian phase dependent firing pattern variations in Suprachiasmatic nuclei and the
occurrence of stochastic resonance

Shiju S, K Sriram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
cMutant : A Web Server and Compute Pipeline for Exploring the Effects of Amino Acid Substitutions via Rigidity
Mutation Maps

Hunter Read, Kyle Daling, Connor Freitas, Filip Jagodzinski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Integration of biomedical big data requires efficient batch effect reduction

Jane Synnergren, Nidal Ghosheh, Pierre Dönnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Predicting Pathways from Untargeted Metabolomics Data

Daniel Salinas, Brendan Mumey, Ronald K. June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Machine Learning Applications in Bioinformatics 89
Automated Biomedical Text Classification with Research Domain Criteria

Mohammad Anani, Indika Kahanda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
The Flashing-Decision-Trees: Towards an Intelligent Seizure Prediction System

Arwa Ali Al-Rubaian, Ghada Badr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

v



K-means-based Feature Learning for Protein Sequence Classification
Paul Melman, Usman W. Roshan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

Protein Mutation Stability Ternary Classification using Neural Networks and Rigidity Analysis
Richard Olney, Aaron Tuor, Filip Jagodzinski, Brian Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

Protein and Disease Applications 111
Analysis of Energy Landscapes for Improved Decoy Selection in Template-free Protein Structure Prediction

Nasrin Akhter, Amarda Shehu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Myocardial Infarction Detection using Multi Biomedical Sensors

Mohammad Mahbubur Rahman Khan Mamun, Ali T Alouani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Extracting Co-mention Features from Biomedical Literature for Automated Protein Phenotype Prediction using PHENOs-
truct

Morteza Pourreza Shahri, Indika Kahanda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Dynamics of Hepatitis C Virus Infection

Fathalla A. Rihan, Bassel F. Rihan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Biological Sequences and Transcriptome 136
Identifying Translated uORFs based on Sequence Features via Tree-based Algorithms

Qiwen Hu, Steffen Heber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
Scalable Approach to Data Driven Transcriptome Dynamics Modeling

Alexandr Koryachko, Samiul Haque, Cranos Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
IsoRef Improves the Reference-BasedTranscriptome Assembly Accuracy for RNA-Seq Data

Xiang Ao, Zicheng Zhao, Shuai Cheng Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
Exploring Multi-Objective with Protein Sequence Alignment

Maha M. Abdelrasoul, Yaohang Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154

Bioinformatics Applications I 161
A Two-level Scheme for Quality Score Compression
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