4th International Conference on
Bioinformatics and Computational
Biology 2012

(BIC0B-2012)

Las Vegas, Nevada, USA
12 — 14 March 2012

Editors:

F. Saeed A. Khokhar
H. Al-Mubaid

ISBN: 978-1-61839-746-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2012) 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: x-xxxxxx-xx-x (Out of Print)
Reprint ISBN: 978-1-61839-746-1

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact the International Society for Computers and Their Applications
at the address below.

International Society for Computers and Their Applications
975 Walnut Street, Suite 132
Cary, NC 27511-4216

Phone: (919) 467-5559
Fax:  (919) 467-3430

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:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



INTERNATIONAL SOCIETY FOR COMPUTERS
AND THEIR APPLICATIONS

4th International Conference on
Bioinformatics and Computational Biology

March 12-14, 2012
Imperial Palace Hotel
Las Vegas, Nevada, USA

TECHNICAL PAPER INDEX
DATA MINING APPLICATIONS IN BIOINFORMATICS

Impact of Receptor Clustering on the Membrane-based Stage of a Signalling Pathway
Bertrand R. Caré and Hédi A. Soula (University of Lyon, France) ...........cccccciiieiiiiiiiie e esieeeaa e

An Exact Algorithm for Reconstructing Genomic Scaffolds
Zhihui Liu (Shandong Institute of Business and Technology, China), Brendan Mumey, Kelly Spendlove,
and Binhai Zhu (Montana State UniVersity, USA) ...ttt

Local Search Techniques for Placing Unique Restriction Sites in Synthetic Genomes
Mahfuza Sharmin, Monjura Afrin, and M. Sohel Rahman (Bangladesh University of Engineering and
Technology, Bangladesh) ...........oue oottt ettt

Prediction of Type lll Secretion Apparatus in Unannotated Bacterial Genomes
Manonmani Kumar (Duke University, USA) and Sathish AP Kumar (National University, USA) .......ccccc........

Comparative Analysis of Machine Learning Techniques for the Prediction of the

DMPK Parameters Intrinsic Clearance and Plasma Protein Binding

Edward Lowe, Jr., Mariusz Butkiewicz, Zollie White Ill, Matthew Spellings, Albert Omlor, and Jens Meiler
(Vanderbilt UniVErsity, USA) oottt ettt e e ettt e e e e e ettt e e e e et e e e e e st a e e e e nasnnees

A Text Mining and Visualization Tool for Generating Protein Interaction Hypothesis
Xiaohui Yuan and Jarvie J. Samuel (University of North Texas, USA) ...

DATA ANALYSIS AND MODELING

HSPp-BLAST: Highly Scalable Parallel PSI-BLAST for Very Large-scale

Sequence Searches

Bhanu Rekepalli, Aaron Vose and Paul Giblock (University of Tennessee, USA and Oak Ridge

NGLIONAl LabOratory, USA) ...ttt et e e e e ettt e e e et e e e e s a e eee e e e nsteteeeeennnbaeeeeeeannes

SMAlign: Alignment of DNA Sequences with Gap Constraints
Faisal Alobaid, Kishan Mehrotra, Chilukuri Mohan and Ramesh Raina (Syracuse University, USA) ..............

Efficient Algorithms for the Restricted LCS Problem

Effat Farhana (Bangladesh University of Engineering and Technology and Ahsanullah University of
Science and Technology, Bangladesh), and M. Sohel Rahman (Ahsanullah University of Science

and Technology, Banglad@Sh) ...........cc.eeuiie oottt e e et e e e e e sttt e e e e s st e e e e e s e nnnaeeeeeeannnraaeeeeeanes

Directed Dot Plots - Enhancing Sequence Alignments with Principles of Perception
David Cox (Independent Researcher, Raleigh, NC, USA) ...t

New Algorithm for Selecting Degenerate Primers to Clone DNA using a Short
Peptide Sequence
Farag A. Elshaari, Fatum A. Elshaari, and Mohamed A. Elshaari (University of Benghazi, Libya) .................



Multifractal analysis and Chaos Game Representation of Human Chromosomes:
A Study of Interaction between Chromosomes
Juan M. Gutiérrez Cardenas (University of Helsinki, Finland) .............cccccoiiiiiiiiiine e

Preliminary Design of a Phylogenetic Query Portal based on Declarative

Programming Languages Technology

Brandon Chisham, Hieu Nguyen, Khoi Nguyen, Enrico Pontelli, and Tran Son (New Mexico State
UNIVEISIEY, USA) oottt ettt e e e ettt e e e e ettt e e e e e e s sttt eee e e anb b b e e eeeaansbbeeeeeeeansbaeeeeannnbeeeeens

Knowledge-based Consensus Methods for Secondary Structure Prediction of
Transmembrane Beta-barrel Proteins

Saad Sheikh (Ecole Polytechnique, France and University of Florida, USA), Van Du T Tran (Ecole
Polytechnique, France and University of Evry, France), Philippe Chassignet and Jean-Marc Steyaert

(Ecole POIYTECANIQUE, FrAnCE) .........ccuueueeeiiieieee ettt e e ettt e e e e ettt a e e s e e e e e s s sat e ae e e e anbseeeeeeessreneeeeannnnnes

Dynamics and Docking Simulations of Type | Collagen and Matrix Metalloproteinase 1
Chien M. Nguyen, Xiongwu Wu, and Bernard R. Brooks (NHLBI/NIH, USA) ......ccccoviiiiiiiiiiieee e

A Fully-Integrated Servo Feedback Loop for MICS
Hussain A. Alzaher (King Fahd University of Petroleum & Minerals, Saudi Arabia) .........cccccoovoviiiioeeiiionens

BIOINFORMATICS APPLICATIONS

GRAAu: Genome Rearrangement Algorithm Auditor
Gustavo Rodrigues Galvdo and Zanoni Dias (University of Campinas, Brazil) — .........cccccccoovvvciveeeeeeecciiienaen,

On the Performance of Sorting Permutations by Prefix Operations
Gustavo Rodrigues Galvdo and Zanoni Dias (University of Campinas, Brazil) —..........c.cccccocceiviiiiincncninennn,

Histogram Difference String Distance for Enhancing Ontology Integration in
Bioinformatics
Alex Rudniy, James Geller and Min Song (New Jersey Institute of Technology, USA)  ......cccccoveeeeeecvnnnn.

Pairwise Bionetwork Comparisons: A Java Package for Graphs Global Alignment
and Local Alignment
Yunkai Liu and Lei Zhang (Gannon UNiVersity, USA) .......ccoooi ittt

Analyzing Memetic Algorithm Behavior in DNA Fragment Assembly Problem for

Noisy Data

Jesun Sahariar Firoz, M. Sohel Rahman (Bangladesh University of Engineering and Technology,
Bangladesh), and Tanay Kumar Saha (Jagannath University, Bangladesh) ...........ccccccooieiiiiiiiiieennieeeeeenn

A Scalable Method for Arbitrary String Searches in DNA Sequence
Phaninder Alladi, Pragyan P. Mohanty, and Spyros Tragoudas (Southern Illinois University, USA) ............

Parallel Algorithm for Center-star Sequence Alignments with Applications to
Short Reads
Fahad Saeed (NIH, USA) and Ashfaq A. Khokhar (University of lllinois at Chicago, USA) ........ccccovevieenns

An Algorithm for Combining Graphs Based on Shared Knowledge
Hisham Al-Mubaid and Said Bettayeb (University of Houston-Clear Lake, USA) .......ccc.coovveveeeeeisiiiiinaeean,

DNA and RNA

ExactDAS: An Exact Test Procedure for the Detection of Differential Alternative

Splicing

Tristan Mary-Huard, Florence Jaffrézic, and Stephane Robin (INRA, France) ............coccewcvcueeesceeessieeeenen.
A New Approach to RNA Pseudoknot Prediction

Junilda Spirollari, Jason T. L. Wang (New Jersey Institute of Technology, USA), and Shawn Xiong
Wang (California State UniVErSity, USA) ...ttt e e e e e ee e e e e snneeeae s



Detecting STR Peaks in Degraded DNA Samples
Emanuela Marasco, Arun Ross, Jeremy Dawson, Tina Moroose, and Tanya Ambrose (West
Virginia UnNIVEISItY, USA) ...eeeeee ettt ettt e ettt e e e e et e e e e e st e e e e e e e ssseeeaeeeanssaeeaeeesassseaaeesansnnennaeans

A Provenance Data Model to Manage RNA-SEQ Projects
Renato de Paula, Ruben Cruz Huacarpuma, Maristela T. Holanda, and Maria Emilia M. T. Walter
(University Of Brazil, Brazil) ..........eooo ettt et e e e e e e et e e amtee e e ameeeeameeeeeanneeeaaneneeaanneeann

Comparison of miRNA Target Prediction Algorithms Using Computational Methods
Tamer Ali Aldwairi, Lifang Yan, Kanchana S. Weerasinghe, and Andy D. Perkins (Mississippi State
UNIVETSIEY, USA) ettt e e e ettt e e e ettt e e e e e st e e e e e e ast e eee e e e ssbeeeeeeeanssseeeeeeaenssseeeeannntnenens

MICROARRAY RESEARCH AND APPLICATIONS

Transcriptional Analysis of Messanger-RNA and Micro-RNA Array Data Reveals Global
Negative Correlation in Human Stem Cell Derived Cardiomyocyte Clusters
Jane Synnergren (University of Skévde, Sweden) and Peter Sartipy (Cellartis AB, Sweden) ......................

HMM with Mixture as Emission Distribution for Tiling Array Data
Carolina Bérard, Véronique Brunaud, Sandrine Balzergue, Sandra Dérozier, Michel Kokskas,
Sébastien Aubourg, Marie-Laure Martin-Magniette, and Stéphane Robin (INRA, France) ............cccc.cceuu.

Density-based Imputation Method for Fuzzy Cluster Analysis of Gene Expression
Microarray Data
Thanh Le, Tom Altman, and Katheleen J. Gardiner (University of Colorado Denver, USA) .......cccccocoeveene.

BIOLOGICAL AND REGULATORY NETWORKS

Global Alignment of Protein-Protein Interaction Networks for Analyzing Evolutionary
Changes of Network Frameworks
Aika Terada and Jun Sese (Tokyo Institute of Technology, Japan) ...........cccceiooeaiiioieiiie e

Analysis of Functional Linkages between Nucleosome Dynamics and Trans-regulatory
Factors
Bich Hai Ho, Ngoc Tu Le, and Tu Bao HO (JAIST, JAPAN) ......ccciiiiiiiieiieeiet ettt

Formal Methods to Specify Crosstalk Among Different Signalling Pathways
Xian Yang and Jeremy T. Bradley (Imperial College London, UK) ...........cccoviieeiiiiiiiei e

Finding Collections of Protein Modules in Protein-Protein Interaction Networks
Pierre-Nicolas Mougel, Christophe Rigotti, and Olivier Gandrillon (University of Lyon, France) .....................

Mining Maximal-Homogeneous Subnetworks using Protein Interaction Networks and
Gene Profiles
Saeed Salem, Shadi Banitaan, Ibrahim Aljarah, and Rami Alroobi (North Dakota State University, USA)

GENE & PROTEIN

Automating Mass Spectrometry Proteomics Analysis
Xian Yang, Yike Guo (Imperial College London, UK), Paul Skipp (University of Southampton, UK),
and Anthony Rowe (Imperial College London, UK) ..........oocoiiiiuiiiee et ee e e nae e e e e ennnnaaaae s

Applying Feature-Based Resampling to Protein Structure Prediction
Trent Higgs, Bela Stantic (Griffith University, Australia), Md Tamjidul Hoque (IUPUI, USA), and
Abdul Sattar (Griffith University, Australia and NICTA Queensland Research Laboratory, Australia) ..........

Topological Properties of the Configuration Spaces of Proteins
Nurit Haspel and Eduardo Gonzalez (University of Massachusetts Boston, USA) .....cccccooeveeiiiieeeiieeenieen.

. 223



MACHINE LEARNING

Gene Selection for Cancer Classification by Multiple PCA with Sparsity
Yanwei Huang (Fuzhou University, China and Virginia Tech, USA), Mingming Liu, Liqging Zhang
(VIEGINIA TECH, USA) ..ottt e e et e et e e ete et e et e e e eae e e e e eneeans 251

A Novel Multivariate Quantification Strategy for Complex Mass Spectrometry Data

Mingon Kang, Dong-Chul Kim, and Jean Gao (University of Texas at Arlington, USA) .......cccoceevoiviviinennnne. 257
Mapping Biomedical Entities to MeSH to Recognize Hierarchical Relationships
Yan Dong and Hui Yang (San Francisco State University, USA) ..o oo 263





