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PACIFIC SYMPOSIUM ON BIOCOMPUTING 2007

Biomedical computing has become a key component in the biomedical research
infrastructure. In 2004 and 2005, the U.S. National Institutes of Health
established seven National Centers for Biomedical Computation, focusing on a
wide range of application areas and enabling technologies, including simulation,
systems biology, clinical genomics, imaging, ontologies and others (see
http://www.bisti.nih.gov/ncbe/). The goal of these centers is to help seed an
information infrastructure to support biomedical research.  The Pacific
Symposium on Biocomputing (PSB) presented critical early sessions in most of
the areas covered by these National Centers, and we are proud to continue the
tradition of helping to define new areas of focus within biomedical computation.

Once again, we are fortunate to host two outstanding keynote speakers. Dr.
Elizabeth Blackburn, Professor of Biology and Physiology in the Department of
Biochemistry and Biophysics at the University of California, San Francisco will
speak on “Interactions among telomeres, telomerase, and signaling pathways.”
Her work has led our understanding of overall organization and control of
chromosomal dynamics. Our keynote speaker in the area of Ethical, Legal and
Social implications of technology will be Marc Rotenberg, Executive Director
of the Electronic Privacy Information Center (EPIC) in Washington, D.C. He
will speak on “Data mining and privacy: the role of public policy.” Many
biomedical computation professionals have had and continue to grapple with
privacy issues as interest in mining human genotype-phenotype data collections
has increased.

PSB has a history of providing early sessions focusing on hot new areas in
biomedical computation. These sessions are often conceived during the
previous PSB meeting, as trends and new results are pondered and discussed.
Very often, new sessions are lead by new faculty members trying to define a
scientific niche and bring together leaders in the emerging areas. We are proud
that many areas in biocomputing received their first significant focused attention
at PSB. If you have an idea for a new session, we the organizers, are available
to talk with you, either at the meeting or later by e-mail.

Again, the diligence and efforts of a dedicated group of researchers has led to an
outstanding set of sessions, with associated introductory tutorials. These

organizers provide the scientific core of PSB, and their sessions are as follows:
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Indra Neil Sarkar

Biodiversity Informatics: Managing Knowledge Beyond Humans and Model
Organisms

Bobbie-Jo Webb-Robertson & Bill Cannon
Computational Proteomics: High-throughput Analysis for Systems Biology

Martha Bulyk, Ernest Fraenkel, Alexander Hartemink, & Gary Stormo
DNA-Protein Interactions and Gene Regulation: Integrating Structure,
Sequence and Function

Russ Greiner & David Wishart
Computational Approaches to Metabolomics

Pierre Zweigenbaum, Dina Demner-Fushman, Kevin Bretonnel Cohen, &
Hong Yu
New Frontiers in Biomedical Text Mining

Maricel Kann, Yanay Ofran, Marco Punta, & Predrag Radivojac
Protein Interactions in Disease

In addition to the sessions and survey tutorials, this year’s program includes two
in depth tutorials. The presenters and titles of these tutorials are:

Giselle M. Knudsen, Reza A. Ghiladi, & D. Rey Banatao
Integration Between Experimental and Computational Biology for Studying
Protein Function

Michael A Province & Ingrid B Borecki

Searching for the Mountains of the Moon: Genome Wide Association Studies of
Complex Traits

We thank the Department of Energy and the National Institutes of Health for
their continuing support of this meeting. Their support provides travel grants to
many of the participants. Applied Biosystems and the International Society for
Computational Biology continue to sponsor PSB, and as a result, we are able to
provide additional travel grants to many meeting participants.
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We would like to acknowledge the many busy researchers who reviewed the
submitted manuscripts on a very tight schedule. The partial list following this
preface does not include many who wished to remain anonymous, and of course
we apologize to any who may have been left out by mistake.

Aloha!

Russ B. Altman
Departments of Genetics & Bioengineering, Stanford University

A. Keith Dunker

Department of Biochemistry and Molecular Biology, Indiana University School
of Medicine

Lawrence Hunter
Department of Pharmacology, University of Colorado Health Sciences Center

Teri E. Klein
Department of Genetics, Stanford University

Pacific Symposium on Biocomputing Co-Chairs
September 28, 2006
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PROTEIN INTERACTIONS AND DISEASE

MARICEL KANN
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In 2003, the US National Human Genome Research Institute (NHGRI) articu-
lated grand challenges for the genomics community in which the translation of
genome-based knowledge into disease understanding, diagnostics, prognostics,
drug response and clinical therapy is one of the three fundamental directions
(“genomics to biology,” “genomics to health” and “genomics to society”).' At
the same time the National Institutes of Health (NIH) laid out a similar roadmap
for biomedical sciences.” Both the NHGRI grand challenges and the NIH road-
map recognized bioinformatics as an integral part in the future of life sciences.
While this recognition is gratifying for the bioinformatics community, its task
now is to answer the challenge of making a direct impact to the medical science
and benefiting human health. Innovative use of informatics in the “translation
from bench to bedside” becomes a key for bioinformaticians.

In 2005, the Pacific Symposium on Biocomputing (PSB) first solicited pa-
pers related to one aspect of this challenge, protein interactions and disease,
which directly addresses computational approaches in search for the molecular
basis of disease. The goal of the session was to bring together scientists inter-
ested in both bioinformatics and medical sciences to present their research pro-
gress. The session generated great interest resulting in a number of high quality
papers and testable hypothesis regarding the involvement of proteins in various
disease pathways. This year, the papers accepted for the session on Protein
Interactions and Disease at PSB 2007 follow the same trend.



The first group of papers explored structural aspects of protein-protein inter-
actions. Kelly et al. study ABC transporter proteins which are involved in sub-
strate transport through the membrane. By investigating intra-transporter do-
main interfaces they conclude that nucleotide-binding interfaces are more con-
served than those of transmembrane domains. Disease-related mutations were
mapped into these interfaces. Pulim et al. developed a novel threading algorithm
that predicts interactions between receptors (membrane proteins) and ligands.
The method was tested on cytokines, proteins implicated in intra-cellular com-
munication and immune system response. Novel candidate interactions, which
may be implicated in disease, were predicted. Kasson and Pande use molecular
dynamics to address high-order molecular organization in cell membranes. A
large number of molecular dynamics trajectories provided clues into structural
aspects of the insertion of about 20-residue long fusion peptide into a cell mem-
brane by a trimer hemagglutinin of the influenza virus. The authors explain
effects of mutations that preserve peptide’s monomeric structure but incur loss
of viral infectivity.

The second group of studies focused on analysis of protein interaction net-
works. Sam et al. investigate molecular factors responsible for the diseases with
different causes but similar phenotypes and postulate that some are related to
breakdowns in the shared protein-protein interaction networks. A statistical
method is proposed to identify protein networks shared by diseases. Sridhar et
al. developed an efficient algorithm for perturbing metabolic networks in order
to stop the production of target compounds, while minimizing unwanted effects.
The algorithm is aimed at drug development where toxicity of the drug should
be reduced. Borgwardt et al. were interested in predicting clinical outcome by
combining microarray and protein-protein interaction data. They use graph
kernels as a measure of similarity between graphs and develop methods to im-
prove their scalability to large graphs. Support vector machines were used to
predict disease outcome. Gonzalez et al. extracted a large number of gene-
disease relationships by parsing literature and mapping them to the known pro-
tein-protein interaction networks. They propose a method for ranking proteins
for their involvement in disease. The method was tested on atherosclerosis.
Valdivia-Granda et al. devised a method to integrate protein-protein interaction
data along with other genomic annotation features with microarray data. They
applied it to microarray data from a study of non-human primates infected with
variola and identified early infection biomarkers. The study was complemented
with a comparative protein domain analysis between host and pathogen. This
work contributes to the understanding of the mechanisms of infectivity, disease
and suggests potential therapeutic targets. Finally, Cook et al. worked on the
novel ontology of biochemical pathways. They present Chalkboard, a tool for



