2009 IEEE International
Workshop on Genomic Signal
Processing and Statistics

(GENSIPS 2009)

Minneapolis, MN, USA
17 — 19 May 2009

I E E E IEEE Catalog Number: CFPO9GEN-PRT
4 ISBN: 978-1-4244-4761-9



Copyright © 2009 by the Institute of Electrical and Electronic Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

***This publication is a representation of what appears in the IEEE
Digital Libraries. Some format issues inherent in the e-media version may
also appear in this print version.

IEEE Catalog Number: CFPO9GEN-PRT
ISBN 13: 978-1-4244-4761-9

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

E-mail: curran@proceedings.com



TABLE OF CONTENTS

POSTER SESSION 1: IDENTIFICATION AND CLASSIFICATION OF
GENOMIC STRUCTURE

Tuning Technique for the Location of Hot Spots in Proteins Using A Bandpass Notch
DIGITAI FIITET ...t bbb ekt b etk b etk b et b e e bt e ekt e b e e et e ebe e et e abe e et e ebe e 1
Parameswaran Ramachandran, Wu-Sheng Lu, Andreas Antoniou

A New Approach for Identification of Hot Spots in Proteins Using S-Transform Filtering.............cc......... 5
Sitanshu Sekhar Sahu, Ganapati Panda

Quantification of data extraction noise in Probabilistic Boolean Network Modeling.........c..ccooeveveiiiinnnas 9
Ranadip Pal, Aniruddha Datta, Edward Dougherty

Towards Identification of Thematic OVerlaps in GENE SELS.......c.cocveiiririeii e 13
Nilanjana Banerjee, Yasser alSafadi, Vinay Varadan, Sitharthan Kamalakaran, Angel Janevski

Bolstered Error Estimator with Feature SEIECTION ... 17
Chao Sima, Thang Vu, Ulisses M. Braga-Neto, Edward R. Dougherty

Open-Loop Feedback Intervention: Control of Gene Regulatory Networks with

UNMEASUIADIE CONTEXT ......eveiiiitiiie ettt ettt et e e e ettt e s et e e s sab e e e s sab b e e e sbbaeessabbeesssbbesesbeassssabenesssbbneesans 19
Babak Faryabi, Golnaz Vahedi, Jean-Francois Chamberland, Aniruddha Datta, Edward R.
Dougherty

The Partition of Temporal Gene Expression Sequence Using Discrete Wavelet Transform
L{0] 1Y [T (=1 |11 o USRS 21
L. Yu, S. Marshall

Subspace Pursuit for Gene Profile ClassifiCaitoN............ccceciiiiiiicieiiic e 25
Xiyi Hang, Wei Dai, Fang-Xiang Wu, Olgcia Milenkovic

In-silico Conditioning of Microrna to Identify Potential Biomarkers from Serum for
[ LA Tod T 1 ([0 OX= 1 [0 PR 29
Sara Nasser, Glen J. Weiss, Aarati R. Ranade, Seungchan Kim

A Machine Learning Approach for Classifying Histone Modifications.............ccccocioiiiiinieiiciencnc e 33
Aparna Gorthi, Ravi Jain, Nevenka Dimitrova

A Neural Network Model for Early Diagnosis of Acute GVHD Based on Gene Expression

M. Fiasché, M. Cuzzola, M. Cacciola, G. Megali, R. Fedele, P. lacopino, F.C. Morabito

LECTURE SESSION 1: GENE REGULATORY NETWORKS CHAIR

Control-compatible State Reduction for Boolean NEtWOIKS..........c..ccccviviiiieiieiieicse e 41
Xiaoning Qian, Edward R. Dougherty

Critical Boolean Networks Require Minimal Intervention Rate...........ccocooovvveievcnie v s 43
Golnaz Vahedi, Ilya Shmulevich, Wenbin Liu, Edward Dougherty

Modified K-Leap Method for Stochastic Simulation of Genetic Networks with Small
NUMDBDEE OF IMOIECUIES ... bbbttt e bbbttt ese et et et b nes 45
Zhouyi Xu, Xiaodong Cai

Revealing Temporal Genetic Regulatory Networks from Steady-state Distributions............cccccccoenenne. 49
David C. Martins, Evaldo A. de Oliveira, Paulo J. S. Silva, Ronaldo F. Hashimoto



Inference of Regulatory Network Using Temporal Coefficient of Determination Obtained
from Ergodic MarkoV CRAINS..........oouiiiiiiiii bbbt 53
Carlos H. A. Higa, Ronaldo F. Hashimoto, Roberto Hirata Jr., Nina S. T. Hirata, Carlos S. Santos

SPECIAL SESSION 1: RNA SEQUENCE ANALYSIS & NONCODING RNA
PREDICTION

Mining “junk” DNA to Find Hidden Transcriptional GeM...........ccccviviiiiriieeieiene e se e s e e see e snens 57
Gustavo Glusman

Enhancing Gene Detection with Computer Generated Intergenic Regions .........ccocoovvevernienensenenieennen, 61
Juan Caballero, Gustavo Glusman

Joint Stochastic Sampling for RNA Secondary Structure PrediCtion ...........c.ccooeiiiiniiieiiiieeicie e 65
Arif Harmanci, Gaurav Sharma, David Mathews

Simple Alignment Constraints for Efficient Alignment of RNA Sequences Using Family-

RS LCTod | o3\, oo L= S 69
Byung-Jun Yoon
A Comprehensive Study of a SVM-based miRNA Target Prediction Algorithm ...........cccceevevevenivenne, 72

Hui Liu, Dong Yue, Yidong Chen, Yufei Huang

LECTURE SESSION 2: LINEAR CLASSIFICATION IN GENOMIC SIGNAL
PROCESSING

Sample Size Calculation from Specified RMS of the Resubstitution Error for Linear
L0 P T 1 1T TSSOSO PRTRPRPIN 76
Amin Zollanvari, Ulisses M. Braga-Neto, Edward R. Dougherty

Bagging Degrades the Performance of Linear Discriminant Classifiers..........cccoccooviviviivnienenc s 78
Thang T. Vu, Ulisses M. Braga-Neto, Edward R. Dougherty

Treelets As Feature Transformation Tool for Block Diagonal Linear Discrimination ..............cc.cocvvnnene. 80
Lingyan Sheng, Antonio Ortega, Roger Pique-Regi, Shahab Asgharzadeh

POSTER SESSION 2: MODELING AND ANALYSIS OF GENOMIC STRUCTURE

Analyzing Steady State Probability Distributions of Context-Sensitive Probabilistic Boolean
NBTWOTKS ...ttt ettt ettt e st et e s be e beeaeeshe e ebeebe e s bees b e et b e steesbeesbeesbeeaeeeaeeebeebeeabeenbeetbesteesbaesbeereannes 84
Ranadip Pal

Entropy-based Analysis of Chip-SeqUENCING DALA.........ccccoiiiiiiiiie it 88
Hossein Zare, Mostafa Kaveh, Arkady B. Khodursky

Stochastic Modeling of Second Order Reactions Using a Moment Propagation Method .......................... 92
Vibha Mane, Ménica F. Bugallo, Petar M. Djuri

Maximum Likelihood Factor Analysis in Malaria Cytokine Analysis and Modelling ........c..ccccccoovvivinnens 96
Albert Oliveras-Vergés

A General Model for Inferring a Boolean Network with Perturbation from Sparse Gene
EXPIESSION DATA .....eeiviitiieiiitite et bbb bbbkt b bbbt bbb 100
Le Yu, Steven Watterson, Stephen Marshall, Peter Ghazal

Budding Yeast Cell Cycle Modeled by Context-sensitive Probabilistic Boolean Network....................... 104
Ronaldo Fumio Hashimoto, Henrique Stagni, Carlos Henrique Aguena Higa



A COD Based Reduction Algorithm for Boolean and Probabilistic Boolean Networks................cccc.e.... 108
Noushin Ghaffari, lvan lvanov, Edward Dougherty

Comparative Study of GRN's Inference Methods Based on Feature Selection by Mutual
a1 0] o g F= L [o o 1O SRR 110
Fabricio M. Lopes, David C. Martins, and Roberto M. Cesar

Consistency in Representation and Transformation of GEnomic SEQUENCES ........ccccvvvvveiveeeieeieresenn 114
Liming Wang, Dan Schonfeld

LECTURE SESSION 3: TEMPORAL ANALYSIS OF GENOMIC DATA

A Particle Filtering Algorithm for Parameter Estimation in Real-time Biosensor Arrays...........cc.cc...... 118
Mahsuni Gokdemir, Haris Vikalo

Reconstructing Latent Periods in Genome Sequences with Insertions and Deletions............c.ccccecvvennen. 122
Raman Arora, Colin Dewey, and William A. Sethares

Analysis of Temporal Gene Expression Profiles Using Time-dependent Music Algorithm..................... 126
Nidhal Bouaynaya, Dan Schonfeld, Radhakrishnan Nagarajan

SPECIAL SESSION 2: PLANT GENOMIC: CURRENT TRENDS AND
OPPORTUNITIES FOR SIGNAL PROCESSING

Arabidopsis Defense Response Against Pseudomonas Syringae - Effects of Major
Regulatory Genes and the Impact of COroNatiNe..........ccccvvviieieiire s 130
Lin Wang, Fumiaki Katagiri, Jane Glazebrook

Computational Analysis of Functionally Related Genes in Mouse Response to Plasmodium
L0 T o= T o | SRS 134
Viviane Tchonang Leuche, Ahmed Tewfik

Towards the Reconstruction of Brassica Napus Seed Development FA Metabolism Dynamic
L T=To 01 F= 1 (o] YN 1Y, =T o ISR 138
Alain Tchagang, Hugo Bérubé, Ziying Liu, Sieu Phan, Fazel Famili, Youlian Pan

LECTURE SESSION 4: STOCHASTIC MODELING AND SIMULATION OF
GENOMIC DATA

ldentifying Patterns of Copy Number Variants in Case-control Studies of Human Genetic

(BTS00 [T TP P RO PPTOTRR 142
Abdullah K. Algallaf, Ahmed H. Tewfik, Paula Krakowiak, Flora Tassone, Ryan Davis, Robin
Hansen, Irva Hertz-Picciotto, Isaac Pessah, Jeff Gregg, Scott B. Selleck

Genetic Variation Detection Using Maximum Likelihood EStIMAtor ..o, 146
Abdullah K. Algallaf, Ahmed H. Tewfik, Scott B. Sell

Message-passing for MOt FINAING ... et 150
Sang Hyun Lee, Haris Vikalo, Sriram Vishwanath

Stochastic Modeling and Signal Processing of Nano-scale Protein-based Biosensors ..........cccoccecvvevnnnne. 154
Sahar M.Monfared, Vikram Krishnamurthy Fellow, Bruce Cornell

Stochastic Modeling of Reaction Kinetics in Biosensors using the Fokker Planck Equation .................. 160
Shreepriya Das, Haris Vikalo, Arjang Hassibi



SPECIAL SESSION 3: DATA MINING AND MACHINE LEARNING
APPLICATIONS IN BIOINFORMATICS AND SYSTEMS BIOLOGY

The Effects of Pre-processing and Parameter Choices on Similarity Searches Through
Large Gene EXpression Data COlECLIONS. ..ot st s 164
Matthew Hibbs

Characterization of Systems-level Organization Through Mining Large-scale Genetic
INTEFACTION NETWOTKS ...ttt bbbttt b e et b ettt be e et e be e et b 168
Jeremy Bellay, Benjamin VanderSluis, Yungil Kim, Sunayan Bandyopadhyay, Chad L. Myers

Association Analysis Techniques for Analyzing Complex Biological...........cccccooiiiiiiiiiniiiiicee 172
Gaurav Pandey, Gowtham Atluri, Gang Fang, Rohit Gupta, Michael

Target Estimation in Real-time Polymerase Chain Reaction Using Sequential Monte Carlo ................. 176
Arun Miduthuri, Ting Wu, Haris Vikalo

Partial Profile Alignment Kernels for Protein ClassifiCation.............cccoovivieiiicicisi e 180
Thanh Ngo, Rui Kuang

A Hypergraph-based Learning Algorithm for Classifying ARRAYCGH Data with Spatial
[0 OSSPSR 184
Ze Tian, TaeHyun Hwang, Rui Kuang

SPECIAL SESSION 4: STATIC & DYNAMIC DISEASE MODELING

On the Mutual Information Between Interaction Perplexity and Function of Proteins.............c.cccoe..... 188
Stephanie Tscherneck, Sarah Strunk, Christian Schmidt, Paul Hammer, Ronny Amberg, Chong Wang,
Rainer Gillert, Antje Krause, Gabriele Petznick, Peter Beyerlein

A Sensitivity Analysis of Microarray Feature Selection and Classification Under
IMLBASUTEIMENT INOISE. .. eeiiiietiie e et e e ettt ettt e e ettt e e e bt e e s sab e e e s e b be s s sbeeeessabeeesasbbesssabeasessabaessssbbassssbassessabasesssbbnsesnns 192
Herman Sontrop , René van den Ham , Perry Moerland, Marcel Reinders and Wim Verhaegh

Expectation-Maximization-Estimation of Mixture Densities for Electron-Spin-Resonance-

ANAIYSIS OF ALDUMIN ... et e e et e be b et e e aeere e e et e srenrenre e 196
Christian Schmidt, Carsten Krumbiegel, Katja Waterstradt, Gabriele Petznick, Holger Schafer,
Kerstin Schnurr

SPECIAL SESSION 5: DYNAMIC PATHWAY MODELING IN BIOLOGICAL
SYSTEMS: A CROSSROAD FOR DRUG DISCOVERY AND DISEASE
MECHANISMS

Communication Interception of Human Signal Transduction Pathways by Human
g0 O T T Yo =) F o =T g Toy AT Ut S 200
Sivaraman Balakrishnan, Oznur Tastan, Jaime Carbonell, Judith Klein-Seetharaman

How Effective is the Data on Co-occurrence of Domains in Multi-domain Proteins in
Prediction of Protein-protein INTeractionS?..........ooiiiiiiiiiie e 204
Smita Mohanty, N.Srinivasan

Identification of Altered Regulatory Pathways in Diabetes Type Il and Complications
through EXPression NETWOIKS..........coiiiiiie ettt sttt st beete e e et eseesbesbesaeeteeseenbeseenrenre e 208
Urmi Sengupta, Sanchaita Ukil, Nevenka Dimitrova, Shipra Agrawal

Author Index





