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Peng Yin (Harvard, USA)
"Programming Nucleic Acids Self-Assembly"

Laurent Blanchoin (CNRS, France)
"Directed actin self assembly and contractility"

Timothy Gardner(Amyris)
"Synthetic biology: its evolution from simple circuits to the industrial
production of tires, fuels and cosmetics"

John Overington (ChEMBL)
"ChEMBL: An Open Database for Drug Discovery"
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Rajiah Aldrin Denny (Pfizer Inc.)
"Selectivity and Physiochemical Properties Trends in Kinase Inhibitors"
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1.Toward Crowdsourcing Evaluation of Synthetic
Accessibility (Yukino Baba:1The University of Tokyo)

<& 10 A 31 B (K) 13:30-15:00 403 5=

2.Protein-Ligand Docking Using Artificial Bee Colony
Algorithm (Shota Uehara: Kobe University)
3.CzeekD: Fragment-based de novo Drug Design
System for Drug Discovery (Tatsuya Yoshikawa:
Kyoto Constella Technologies Co., Ltd.)
4.Mixed Fragment-based screening of WNK1 inhibitor
(Yukio Tada: The University of Tokyo)
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FhFreiE [ FORTrIRX]
NG A 1N

FEMERD FORTAOREDHEICKD, RS RSOLEREUR.
F—/—KhAE—H—&UT. Prof. Peng Yin (Harvard, USA). Prof. Laurent Blanchoin (CNRS, France)

ZHIBZ=L. Gel-based Molecular Robots, Molecular Robotics Theory and Practice, Self assembling
and DNA logic gates @ 3 DDOLwv 3> EiEUZ.

Program

Keynote (Oct. 30th 10:00-11:30)

@ Peng Yin (Harvard, USA): Programming Nucleic Acids Self-Assembly
@ Laurent Blanchoin (CNRS, France): Directed actin self-assembly and contractility

Gel-based Molecular Robotics (Oct. 29th (Tue) 14:00 - 15:30)
& Hiroshi Morita, Hiroshi Morita, Yusuke Hara:Modeling and Simulation of self oscillating gel — toward a
molecular gel robot
& Hitoyuki Mayama, Yusuke Hara: Spatio-temporal change of BZ gel

& Ibuki Kawamata, Satoshi Murata, Masami Hagiya: Toward Spatial and Temporal Gel-Sol Transition
of Hydrogel Driven by DNA Hybridization Reaction

# Jin Gong, Takahiro Hazama, Masanori Arai, Shota Murata, Yosuke Watanabe, Masato Makino, M.
Hasnat Kavir, Hidemitsu Furukawa: Smart Lenses Created with Transparent Shape Memory Gels

Oct. 29th (Tue) 16:00 - 17:30 Molecular Control Theory and Practice
& Tamiki Umeda: Numerical Studies of Protein-induced Shape Changes of Liposomes
@ Fukuhito Ooshita, Shusuke Takatsu, Hirotsugu Kakugawa, Toshimitsu Masuzawa: Simple Local-
information-based Self-optimizing Algorithms in Grid Networks
@ Takashi Nakakuki, Jun-ichi Imura: A study on controller structure of biochemical reaction networks

& Naohiko Shimada, Wei Song, Atsushi Maruyama: Acceleration of DNA strand exchange reaction by
cationic comb-type copolymers

Oct. 31st (Thu) 10:00 - 11:30 DNA and Lipid-based Molecular Robotics

& Masato Ikeda: Heat-induced Morphological Transformation of Supramolecular Nanostructures

& Yuno Natsume, Taro Toyota: Construction of Giant Vesicle Containing Microspheres at High Volume
Fraction and Its Transformation

& Takashi Nukada, Koh-ichiroh Shohda, Akira Suyama: Dynamic biomolecular computing system for
artificial genetic network

# Yuexing Han, Hara Akito, Akinori Kuzuya, Ryosuke Watanabe, Yuichi Ohya, Akihiko Konagaya:
Towards an Automatic Recognition of DNA Nanostructures on AFM Images

10
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The 1st International Conference eH=FititalE [EREMFE] NSRS I L e
of Grant-in-Aid for Scientific Research on Innovative Areas
"Synthetic Biology for the Comprehension of Biomolecular Networks"

In order to make the paradigm shift from the
concept of “watched and analyzed biology”
to that of “synthetic and analyzed or utilized
biology” , the innovative research named
Synthetic Biology was started from 2000 in
US, such as designing synthetic genetic circuit
by combining known interrelated biomaterials,
realizing a certain bio-functional behaviors such
as switch, oscillation, in vivo, designing synthetic
metabolic pathways by incorporating enzyme
coded genes from other origins into the cells.
However, these attempts have been done on a
small scale and with a trial-and-error method.
On the basis of this research background, the
grant-in-aid for scientific research on innovative
areas (research in a proposed research area),
“Synthetic Biology for the Comprehension of
Biomolecular Networks” was started from
2011. The objectives of this research project
is to establish the coordination between the
fundamental technologies for synthetic biology in

order to comprehend biomolecular networks by
integrating the following three missions: 1) design
synthetic genetic circuit or metabolic pathway
with using the methods of computational science,
2) construct the circuit in vitro with using the
method of engineering, 3) construct the circuit
in vivo or in the cell with using the methods of
molecular biology.

In order to construct and control a large
scale of dynamic and complex synthetic genetic
circuit or metabolic pathways. The fundamental
technologies for synthetic biology are essential
as shown in Fig. 1. In the first stage (2-3 years),
our mission is to construct dynamic and multi-
elements synthetic genetic circuit, followed by
the construction of differentiation-induced system
against stem cell and by the realization of cell
factory in the last 2-years. At this international
symposium, the hot issues and expected
research achievements of “Synthetic Biology” will
be introduced.

& Construction of metabolic pathways that are comprised of multi-genes by operon strategy

Kenji Tsuge (Institute for Advanced Biosciences, Keio University)

& Developing frameworks for evolving biological networks with various characteristics

Hitoshi Iba (The University of Tokyo)

& Spaiotemporal dynamics in synthetic reaction networks

Yannick Rondelez (The University of Tokyo)
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IRRY—HR

2 =
RRA5Y—8
Best Poster
& C-2-01 Shota Uehara
Title: Protein-Ligand Docking Using Artificial Bee Colony Algorithm
Author: Shota Uehara, Kazuhiro Fujimoto, Shigenori Tanaka

Excellent Poster
& C-1-07 Yoshiaki Tanida
Title: Standard binding free energy calculation for theophylline-RNA aptamer system:
alchemical transformation and metadynamics
Author: Yoshiaki Tanida, Takashi Mitsui
& C-5-19 Hirofumi Nakano
Title: Discovery of a Potent and Selective FLT3 Kinase Inhibitor by Fragment Evolution
Author: Hirofumi Nakano, Nae Saito, Hirotatsu Kojima, Takayoshi Okabe, Tetsuo Nagano
& C-5-25 Akifumi Nishida
Title: Dynamical control of protein concentration using synthetic two-component system
Author: Akifumi Nishida, Ryoji Sekine, Daisuke Kiga, Masayuki Yamamura
& C-5-48 Ibuki Kawamata
Title: Toward Spatial and Temporal Gel-Sol Transition of Hydrogel Driven by DNA
Hybridization Reaction
Author: Ibuki Kawamata, Satoshi Murata, Masami Hagiya
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