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Session 1: BioPAX Academic Institutions 1
BioPAX Overview and Applications. Gary Bader (MSKCC)
BioPAX and aMAZE, Comparison of Two Model for Biological Processes. Christian Lemer (Free University of Brussels)
The PATIKA Ontology, Modeling Language and Exchange Facilities. Ugur Dogrusoz (Bilkent University)
Session 2: BioPAX Academic Institutions 2
Reactome - Knowledgebase of Biological Processes. Imre Vastrik (EMBL-EBI)
INOH Database - Pathway Data and Pathway Ontologies. Ken I Fukuda (CBRC, AIST)
Keynote Lecture
Chris Sander, Director of the Computational Biology Center, Memorial Sloan-Kettering Cancer Center
Session 3: BioPAX Private Sector
Millennium Pharmaceuticals Pathway Database Project. Alan Ruttenberg (Millennium Pharmaceuticals )
Representation of Entities, Interactions and Pathways in the Transpath Database. Frank Schacherer (Biobase)
Session 4: Pathway Projects in Japan
KEGG for Integrating Genomic and Chemical Information. Susumu Goto (Kyoto University)
ARM Database for Interactive Metabolic Maps. Masanori Arita (Tokyo University)
Pathway Modeling and Simulation on Petri Net Based Formalization. Hiroshi Matsuno (Yamaguchi University)
Session 5: Systems Biology
SBML and Pathways. Michael Hucka (Caltech)
The BioModels DB. Nicolas Le Novf&e (EBI)
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Bl The Best Paper Award

S EERX . “Interaction Graph Mining for Protein Complexes Using Local Clique Merging”,
Xiao-Li Li, Soon-Heng Tan, Chuan-Sheng Foo, See-Kiong Ng
“A Great Journey with GIW” Dr. Xiaoli Li (Institute for Infocomm Research)
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In the morning of December 18, I left Singapore to attend GIW2005 conference with great excitement e this is the second time that I am
attending the GIW conference, but what a wonderful journey it has been! Last year, I was still a freshman in the bioinformatics domain,
being a computer scientist who had not yet crossed over into the fascinatingly complex world of biology. I had just joined Dr. See-Kiong
Ng’s acclaimed bioinformatics team at the Institute for Infocomm Research (I2R) in Singapore because I was excited by the research
advances in biology that I have been hearing about since the Human Genome Project, and I was very eager to apply my computer science
techniques to help biologists understand the secrets of life. For my baptism in bioinformatics, the wise Dr. Ng suggested that I should
attend the GIW2004 conference. He was right, of course, because I learned so much from GIW2004; and a year later, we won the Best
Paper Award for GIW2005. Having attended the GIW conference previously, I was well aware of the high standard of the papers presented.
As such, you can imagine our surprise when we received an email on December 6 from program PC co-chair Prof Mamitsuka and Prof
Reinhart Heinrich who informed us on the good news.

After my return from GIW2004, Dr. Ng began to assign me a number of projects on how to computationally mine the protein interaction
networks to discover useful knowledge - this is a main research focus for Dr. Ng’s bioinformatics group at I2R. We became interested in
the possibility of discovering protein complexes from protein-protein interaction networks. Protein complexes are molecular aggregations
of proteins assembled from multiple stable protein-protein interactions. They are biologically very important as many proteins are
functional only after they are assembled into a complex. However, while the current high throughput experimental techniques have
detected many pair-wise protein-protein interactions, the experimental determination of protein complexes is still a highly laborious task.
As a result, relatively few protein complexes have been identified to-date. Given that there are much data on protein-protein interactions but
comparatively little data on protein complexes, we wondered whether we could help bridge this information gap by mining for putative
protein complexes in the vastly available protein interaction networks. We eventually came out with a graph-based technique, using a novel
concept of local cliques to explore the protein-protein interaction network and merging the local cliques found in the networks to find the
bigger protein complexes. After some initial disappointments, we began to obtain some promising results on this work around August 2005,
and Dr. Ng suggested that we should write up our work and submit to GIW2005. It was a mad dash to meet the submission deadlines
(which was thankfully postponed for another week), but of course we are now truly glad that we had made it.

1 was very fortunate to work with a very talented and interdisciplinary team: Soon-Heng Tan, a biologist, Chuan-Sheng Foo, who is good in
programming and mathematics, and Dr See-Kiong Ng, who is a leading bioinformatics expert with great vision and insights. This turned
out to be a good recipe for success as we were able to work out novel solutions for difficult but real problems. Nevertheless, we still feel
very fortunate to have been selected because there were many qualified papers in the conference that deserved the Best Paper award.

It is easy to understate the invaluable contributions by GIW to the successfully growing field of bioinformatics. Over the years, being the
longest running international bioinformatics conference, GIW has continued to inspire and nurture countless aspiring bioinformaticians like
me. I salute the tireless efforts of the organizers (especially, Prof Satoru Miyano) of this
marvelous conference. For me, GIW was the door through which I first entered into the
exciting world of bioinformatics. Now, the award has provided me with an even greater
gift of confidence that will help me greatly in my continued journey in bioinformatics.
For this, I am truly grateful for the kind considerations of the program committee of
GIW2005. GIW, and the beautiful city of Yokohama in December, will always have a
treasured place in my heart.

On behalf of my co-authors, let me wish everyone a happy and productive new year. I
shall be looking forward to the next GIW meeting, where many more exciting work and ‘
achievement will be reported, and which is also where many more young and aspiring £ ; y i
scientists will begin their fruitful journey into the exciting world of bioinformatics that &£ | L S J
will help us understand the secrets of life eventually. smasaT -

BEELEZ—TODr. Xiao-Li Li

Bl Oxford University Press Bioinformatics Prize

SHAKRZX4— : “A Maximum Likelihood Method for Inference of Spliceosomal Intron Evolution”,
Hung Dinh Nguyen, Maki Yoshihama, Naoya Kenmochi
Hung Dinh Nguyen (Frontier Science Research Center, University of Miyazaki)

On the afternoon of December 21st, 2005 I had just finished lunch with my supervisor, Prof. Kenmochi, and returned to the poster section
of the GIW2005 conference. It was still lunch time and nobody was around. I sat down in a chair away from my poster for a rest. Suddenly,
a young man with a camera in his hand came to my poster and was about to take a picture of it. Since I thought that he might be interested
in my research, I came over him and offered to explain it. *No, thanks,* he said, A1 just want to take a picture of your poster because it was
chosen by the GIW committee to be awarded the poster prize.t This was the first time I knew my poster had received the prize. I was
surprised and exited to know this good news.

I just started my research in April 2005 after I received a JSPS fellowship. I work in collaboration with Dr. Yoshihama and under the
guidance of Prof. Kenmochi to study the evolution of spliceosomal introns. As we already knew, many spliceosomal introns exist in
eukaryotic genes. These introns are extra bits of DNA sequences that have to be spliced out after the genes are transcribed into RNA (and
hence the name spliceosomal introns). Two natural questions that should be raised are when did these introns originate and what is their
role? These questions are the central subject of the introns-early versus introns-late debate. The introns-early theory proposes that introns
already existed at the progenitor (i.e., the last common ancestor of prokaryotes and eukaryotes) to facilitate the construction of the first
genes. The introns-late theory, on the other hand, holds that introns were gained late after the emergence of eukaryotes. There is still no
decisive answer, and inference of intron evolution from the observed data is vital for resolving this debate.

Since intron sequences degrade quickly but their positions in the genes are well conserved, the pattern of intron position conservation is
the most reliable information for such inference. So far, different methods of two approaches, maximum parsimony (MP) and maximum
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likelihood (ML), have been developed. Since ML methods are based on a firm statistical theory, they should be preferred to MP methods
for large datasets. However, the results to date are contradictory. The difficulty is that we do not know the exact frequency of target sites; a
target site is defined here as a possible position for intron insertion. Target sites thereby include all observed sites, plus possible sites that
had introns in the past or may have introns in the future. The contradictory of previous ML results are due predominantly to differing
assumptions concerning the frequency of target sites for intron insertion.

We address this problem from a novel ML method, in which we treat the frequency of target sites as a parameter requiring optimization.
Our model of intron evolution differs from some previous models in that it allows both parallel gains and reacquisition following loss. A log-
likelihood function that allows optimization of the frequency of target sites together with rates of intron gain and loss was formulated, and an
Expectation-Maximization algorithm was developed to optimize the log-likelihood function.

Using the pattern of 10,044 introns (7,221 intron positions) in conserved regions of 684 clusters of gene orthologs from 7 eukaryotes, we
obtained results that, on average, there is one target site per “12 bp. The results of intron evolution inferred using this optimal frequency
are proven to be more definitive than previous ML results. Since ML is preferred to MP for large datasets, our results should be the most
reliable ones to date. The results show that over evolution there have been slightly more intron gains than intron losses, and thus they
favor introns-late (ref. 1).

Our results were further solidified by another independent research of our group (ref. 2). In this research, we tried to resolve the introns-
early versus introns-late debate by comparing the exon/intron structures of cytoplasmic ribosomal protein (CRP) and mitochondrial
ribosomal protein (MRP) genes, which are supposed to diverge at the progenitor. The results show that, at least, all introns in MRP genes
were gained late after the emergence of eukaryotes. Since the intron patterns in CRP and MRP genes are quite similar, all introns in CRP
genes were also likely gained after the emergence of eukaryotes. Therefore, our new results also favor introns-late. We believe these
results will shed new light on our understanding of the intron evolution.

I would like to sincerely thank all relevant members of the Oxford University Press, JSBi,
and GIW2005 committee for their high evaluation of my research. I also want to thank my
coworkers, Dr. Yoshihama and Prof. Kenmochi for their significant contributions to the work;
all other members in my lab for their helpful discussions; Prof. Yoshihara for his
encouragement; and Ms. Rhonda for her help proofreading my English. I want to share this
award with my wife, Hang, and my two children, HaMy and Minh, who are always beside me

and supporting me during our long stay in Japan.

(1) Nguyen HD, Yoshihara M, Kenmochi N (2005) PLoS Comput Biol 1: e79.
(2) Yoshihama M, Nakao A, Nguyen HD, Kenmochi N (2006) PLoS Genet, in press.
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