


Discrete exhaustive search (ES) method check all possible numbers of trans and cis-
phasing of 2-SNP 22. For haplotype frequencies corresponding to trans and cis-phasing
MLE is calculated, numbers of trans and cis-phasing corresponding to maximum MLE
is chosen.

The MLE-based 2SNP and the original 2SNP algorithms are compared on 129
genotypes with 103 SNPs derived from the 616 Kbytes region of human chromosome
5q31 [2]

A single-site error [6] is the percent of erroneous SNPs among all SNPs in phased
haplotypes. An individual error [5] is the percent of genotypes phased with at least one
error among all genotypes. A switching error [4] is the percent of switches (among all
possible switches) between inferred haplotypes necessary to obtain a true haplotype.
For each data set, we bootstrapped the phasing result 100 times and, for each bootstrap
sample, we computed an error. The 95 percent confidence interval for the error mean
was computed based on the 100 error values.

Table 1. Mean Single-Site, Individual, and Switching Errors with 95 % Confidence Intervals of
2SNP, Discrete ES, EM

Measure 2SNP EM Discrete ES
single-site 0.017 ± 0.004 0.017 ± 0.004 0.019 ± 0.005
individual 0.290 ± 0.008 0.282±0.032 0.287±0.015
switching 0.039±0.003 0.040±0.011 0.040±0.009
runtime 1.11 1.16 1.13

Table 1 indicates that 2SNP is faster then two other phasing methods. The reported
errors with the respective 95 % confidence intervals show that 2SNP has the best accu-
racy among 3 methods for the switching error, however it is not statistically significant.
The best performance for the individual error shows EM, confidential interval of EM is
4 times larger then confidential interval of 2SNP. EM and 2SNP have the same perfor-
mance and confidence interval for single-site error.
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Abstract. 1 Summary:

The accumulation of high-throughput genomic, proteomic, and metabol-
ical data allows for increasingly accurate modeling and reconstruction of
metabolic networks. Alignment of the reconstructed networks can help
to catch model inconsistencies and infer missing elements. In this note
we present the web service tool MetNetAligner which aligns metabolic
networks, taking in account the similarity of network topology and the
enzymes’ functions. It can be used for predicting unknown pathways,
comparing and finding conserved patterns, and resolving ambiguous iden-
tification of enzymes. The tool supports several alignment options includ-
ing allowing or forbidding enzyme deletion and insertion. It is based on a
novel scoring scheme which measures enzyme-to-enzyme functional simi-
larity and a fast algorithm which efficiently finds optimal mappings from
a directed graph with restricted cyclic structure to an arbitrary directed
graph.

2 Availability:

MetNetAligner is available as web-server at:
http://alla.cs.gsu.edu:8080/MinePW/pages/gmapping/GMMain.html.

Introduction

Metabolism is a vital cellular process whose understanding is critical to hu-
man disease studies and drug discovery. The accumulation of high-throughput
genomic, proteomic and metabolical data allows for increasingly accurate mod-
eling and reconstruction of metabolic networks. Comparison among the recon-
structed networks can catch model inconsistencies and infer missing elements.
With the growth of identified metabolic networks, computational tools are nec-
essary for the comparison. Network alignment is convenient for comparing and
exploring metabolic networks – it can be used for predicting unknown or alter-
native pathways and pathway holes as well as resolving ambiguities and finding
inconsistencies in existing pathway descriptions.
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INTRODUCTION 
A key challenge to biological and medical researchers is the availability of a user friendly 
bioinformatics suite of tools, strategies, and services for performing comprehensive analyses 
with lab-generated data.  During the course of a typical bioinformatics analysis, whether for SNP 
functionality or gene expression analysis, researchers have to access data and algorithms from 
several different sources, often combining the use of licensed software with publicly available 
resources.  The research community has long recognized the need for a comprehensive 
bioinformatics toolkit or portal, and in response to this need we created iBIS, an online 
Bioinformatics Integrated Services portal. 
 
METHODS 
The iBIS graphical user interface is based on a drag-and-drop collection of widgets that can be 
placed and removed from a customizable user workspace area.  The collection of widgets is 
searchable, and organized by the categories they represent: genome browsers and databases, gene 
and splice prediction, protein structure prediction and visualization, phylogenetic reconstruction 
tools, microarray analysis, pathway analysis, and others.    iBIS is built using a Model-View-
Controller architectural pattern that is scalable and allows great flexibility in rolling out updates 
to the system.  The “model” part of the application is a MySQL database that stores the contents 
of the widgets, along with the state of the workspace area.  The “view” is an HTML web-page 
that is rendered by means of custom cascading style sheets (css), the freely available Yahoo! 
User Interface Library (YUI), and a custom AJAX framework.  The “controller” is a set of Java 
classes that coordinates the transactions between the widgets and the database.  iBIS “runs in the 
cloud”, it can be accessed by anyone over the Internet, and runs on servers at the Center for 
Computational Science (CCS) High Performance Computing (HPC) core. 
 
RESULTS 
iBIS is a unique widget based bioinformatics portal that has been supporting researchers since 
Fall 2008.  The iBIS access page includes a brief description of the portal and links to contact 
information and help.  Inside the portal, the workspace offers a blank slate in which the 
researcher can add the widgets of their choice from an extensive menu to the left.  The portal was 
built with a strong education ethic, and offers educational materials and tutorials for the major 
bioinformatics databases and web tools for the University of Miami community.  It is hoped that 
many of these tutorials will become publicly available in the future.  In-house tools that run on 
CCS’s HPC core are available for users requiring large amounts of processing resources.  In 
addition, iBIS provides the UM community with access to data analysis services and other 
locally available resources.  Phase I of development is now complete, and phases II (guided 
workflows and pipelines for data analysis and information retrieval) and III (data storage and 
result-sharing) are scheduled to be released in Summer 2009.  The source code for this capability 
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is freely available for other academic institutions to use for local portals.  iBIS has gone through 
the proof of concept stages and is fast becoming an essential resource for bioinformatics analysis 
at the Miller School of Medicine and at the University of Miami. 
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