
InCoB2010 − The 9
th
 International Conference on Bioinformatics – Tokyo, Sep 26-28, 2010 

CBI Workshop on Synthetic Biology, Molecular Robotics and Translational Bioinformatics  
3

rd
 Conference of Basic and Clinical Immunogenomics and Immunomics (BCII) 

 

Sponsored Talks              s 
 

 

GenoCon (Gold Sponsor) 

 

Tetsuro Toyoda  GenoCon: an international rational-genome-design contest on a 

freemium semantic-web platform associating business and 

educational communities in synthetic biology 

Sep. 26, 14:50-15:20, Biological Databases and Software Tools I,  

Conference Room 2 

   

Computational Biology Research Center, AIST (Platinum Sponsor) 

 

Kazuhiko Fukui SPLP: Life Science Integrated DB project: development of web 

and active workflow             

Sep. 26, 15:20-15:35, Biological Databases and Software Tools I, 

Conference Room 2  

 

Kiyoshi Asai  Software for next-gen sequencer analysis 

Sep. 27, 13:05-13:20, Luncheon Session, Conference Room 1 

 

PDBj (Platinum Sponsor) 

 

Akira R. Kinjo  An exhaustive structural classification at atomic resolution 

reveals that geometric similarities of protein-protein interfaces are 

confined within homologous families 

Sep. 27, 13:20-13:40, Luncheon Session, Conference Room 1 

 

   EpiVax, Inc. (Luncheon Session Sponsor) 

 

Anne S. De Groot Putting immunoinformatics to work to develop better vaccines 

and protein therapeutics 

Sep. 28, 12:15-13:15, Luncheon Session, Conference Room 2 

 

 

 

 

 

 



InCoB2010 − The 9
th
 International Conference on Bioinformatics – Tokyo, Sep 26-28, 2010 

CBI Workshop on Synthetic Biology, Molecular Robotics and Translational Bioinformatics  
3

rd
 Conference of Basic and Clinical Immunogenomics and Immunomics (BCII) 

 

 
GenoCon: an International Rational-Genome-Design Contest on a Freemium 
Semantic-web Platform Associating Business and Educational Communities in 
Synthetic Biology 
 
Tetsuro Toyoda, Bioinformatics And Systems Engineering division (BASE), RIKEN, Japan 

 
Correspondence: toyoda{AT}base.riken.jp 

 
Synthetic biology requires both engineering efficiency and compliance with safety guidelines and 

ethics. Synthetic biology is further expected to maximize the chance of open innovation with a 

platform keeping the freedom for researchers to remix and design effective combinations among 

multiple biological components and technologies. It is also important for the platform to deal with the 

legal aspects of copyright as well as patent and safety guidelines, because intellectual work 

including genomic sequences designed rationally by human is basically copyrightable. An 

informational platform with high traceability, accessibility, auditability is required for copyright proof, 

safety compliance and incentive management for open innovation in synthetic biology. To illustrate 

an example of such a platform, we introduce GenoCon, a platform for open innovations involving 

worldwide participants from business to educational communities, as a competition to solve a given 

problem in synthetic biology by rationally designing genomic sequences. Using only a web browser, 

worldwide contestants propose a design expressed with CAD bricks or computer programs that 

generate a relevant DNA sequence, which is then experimentally evaluated by the GenoCon 

organizers intensively. CAD bricks comprising a semantic web of programs and databases will be 

well-stocked, shared and developed on the information platform termed Scientists’ Networking 

System or SciNetS/SciNeS. 
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SPLP: Life Science Integrated DB Project: Development of Web and Active Workflow             

Kazuhiko Fukui, Toshiyuki Tashiro, Yukimitsu Yabuki, Tamotsu Noguchi, Kiyoshi Asai 

 

Computational Biology Research Center (CBRC), National Institute of Advanced Industrial Science and 

Technology (AIST), Tokyo, Japan 
 

Correspondence: k-fukui{AT} aist.go.jp  

 

Background 

The amount of data in the area of Life Science/Bioinformatics has grown exponentially. In order to 
use databases, analysis/prediction tools and software more efficiently in the field of life science, 
various issues need to be addressed. We introduce workflows for efficiently processing such data, 
by defining a series of job flows, rather than processing one by one manually. The workflows 
contain many programs, each of which requires relatively long time if executed individually, and 
have been developed for mainly improving the usability for users. 
 

Results 

The workflows are developed in order to allow users to access/process relevant data and use 
bioinformatics tools more efficiently in their problem solving efforts. Using the workflows, the user 
executes distributed neither analytical software nor data base one by one but defining the flow of a 
series of analytical processing. The workflow developed here is divided roughly into a fixed type 
(WEB workflow) and a changeable/flexible type (active workflow). The WEB workflow is combining 
the processing defined beforehand, and the user can specify the parameter etc. only within the 
permitted range. On the other hand, the user can specify the combination of bioinformatics tools as 
visualized nodes in the active workflow using a platform called KNIME. We have developed three 
WEB workflows: Protein Annotation, Comparative Protein Information and Modelling workflows. 
These workflows can provide information on structurally significant regions by comparing 
homologous proteins, structures/functions of the given protein and a 3D structure, based on 
templates, with assist of modelling software.  Using the KNIME platform, we developed several 
active workflows based on CBRC software/tools with SOAP interface, so that the user can execute 
analysis on local PC accessing to the SOAP services at CBRC. 

 
Conclusions 

We have developed the integrated infrastructure for bioinformatics that leads to the efficient 
utilization of data, software, tools and the latest information technology. The WEB workflows enable 
ones to use bioinformatics tools without installing any tools nor databases on a local computer. The 
active workflows on the platform with SOAP interface aim a flexible approach towards integration of 
bioinformatics software/tools and large data analysis within GRID/Cloud computing environment. 
 

Availability and Requirements 

* Project name: Life Science Database Integration Project 

* Project home page: http://togo.cbrc.jp 

* Operating system(s): Platform independent (WEB workflow) 

* Programming language: Java 

* Other requirements: KNIME (Active workflow) 

* License: Modeller for Protein modelling workflow 

* Any restrictions to use by non-academics: licence needed 

 

 

 

http://togo.cbrc.jp/wf/PAW_EnterSequence.html?Eng
http://togo.cbrc.jp/wf/comp_prot_info_enter.html?Eng
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Software for Next-gen Sequencer Analysis 

Kiyoshi Asai 

Computational Biology Research Center (CBRC), National Institute of Advanced Industrial Science and 

Technology (AIST), Tokyo, Japan 

Correspondence: asai-cbrc{AT}aist.go.jp  

 

Computational Biology Research Center (CBRC) develops software tools databases in 

bioinformatics and their integrated environment. In this talk, we introduce new computational 

methods needed to fully utilize next-gen sequencer technology; including fast clustering of large 

data of short sequences, tag count correction, genome alignment, and specialized methods for the 

analysis of RNA sequences. SLIDESORT finds all similar pairs from large scale string pools in 

terms of edit distance in linear time of the number of sequences. RECOUNT statistically models the 

systematic bias in tag abundance counts introduced by sequencer error – improving the accuracy of 

estimated gene expression levels rates (RNA-Seq) or DNA binding affinity (SELEX). LAST is an 

alternative to BLAST, which is robust to biased G+C content and repetitive sequences, often 

providing similar or better accuracy in a tenth the time. LAST makes whole genome alignment on a 

desktop PC feasible. CentroidFold is a web application for RNA secondary structure prediction 

powered by one of the most accurate prediction engines. The server accepts a single RNA 

sequences or a multiple alignment of RNA sequences. 
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An Exhaustive Structural Classification at Atomic Resolution Reveals that Geometric 

Similarities of Protein-Protein Interfaces are Confined within Homologous Families 

Akira R. Kinjo  

Protein Data Bank Japan and Institute for Protein Research, Osaka University, Japan 

Correspondence: akinjo{AT}protein.osaka-u.ac.jp 

 

To elucidate the structural basis of the diversity and universality in protein-protein interactions, an 

exhaustive all-against-all structural comparison of all known protein interfaces in the Protein Data 

Bank was performed at atomic resolution. Clustering of similar interfaces yielded approximately 

20,000 structural motifs with at least two members, out of which 3678 motifs consisted of at least 10 

interfaces. Except for some trivial interfaces involving single alpha helices, almost all motifs were 

found to be confined within single protein families. Furthermore, the interaction partners of each 

motif were found to be very limited, which lead to rather small interaction networks of the motifs 

compared to the case for small ligand molecules. These findings suggest that, at the level of atomic 

structures, protein-protein interactions are precisely designed; hence, protein interfaces with 

multiple interacting partners should involve incompletely overlapping multiple interfaces and/or 

accommodate structural changes upon binding to their targets. 

Reference: Kinjo, A. R. and Nakamura, H., J. Mol. Biol. 399:526-540 (2010). 
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Putting Immunoinformatics to Work to Develop Better Vaccines and Protein 
Therapeutics  
 
Anne S. De Groot

1,2,3
, Leonard Moise

1,2
, Tobias Cohen

1
, Matthew Ardito

1
 and William Martin

1
  

 
1
EpiVax, 146 Clifford Street, Providence, RI 02903, USA, 

2
Institute for Immunology and Informatics, University 

of Rhode Island, Providence, RI 02903, USA, and 
3
Alpert Medical School, Brown University, Providence, RI 

02903, USA  

The contributions of effector T cell epitopes to the immunogenicity of vaccines, protein therapeutics, 
and to autoimmunity are now broadly accepted. In the context of vaccine design, efforts are now 
devoted to increasing immunogenicity by selecting proteins based on T cell epitope content; and in 
the clinical development of protein therapeutics, efforts are now directed towards modulating the 
presence of T cell epitopes in protein therapeutics by screening and deimmunizing (removing T cell 
epitopes) prior to further development of the protein for clinical use. In allergy and autoimmunity, 
efforts are directed at identifying T cell epitopes for use in cell-mediated therapy of autoimmune and 
allergic responses. T cell epitopes are also emerging as key players in the induction of tolerance; 
discovery of natural regulatory T cell epitopes in the sequence of therapeutic monoclonals 
represents a paradigm shift for protein therapeutics, allergy, autoimmunity and transplantation.  
 
For both vaccine and therapeutic design, we have developed a suite of computer algorithms; this 
suite includes EpiMatrix, ClustiMer, Conservatrix, BlastiMer, Aggregatrix, OptiMatrix, and 
VaccineCAD. Two very useful programs for vaccine and therapeutics are EpiMatrix and ClustiMer. 
EpiMatrix employs HLA class I and class II "pocket profiles" that describe HLA pocket binding 
coefficients, and applies these coefficients to the prediction of overlapping 9- and 10-mer peptide 
epitopes, while ClustiMer identifies T cell epitope "clusters" which range from 9 to roughly 25 amino 
acids in length and, considering their affinity to multiple alleles and across multiple frames, can 
contain anywhere from 4 to 40 binding motifs. Using these two programs, we have developed a 
system to score proteins based on their epitope content (both effector and regulatory) and use 
those scores to evaluate the immunogenicity of vaccines and protein therapeutics.  
 
Enhanced use of T cell epitope mapping tools may improve our ability to identify T cell epitopes that 
can be useful for vaccine development (T effector epitopes) and for therapeutics (immunogenic and 
regulatory epitopes) and enable us to harness these important mediators of immune response. 
Effective integration of these epitopes into vaccines and removal of epitopes from therapeutics will 
facilitate development of improved immunotherapies for human health.  
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