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Observations on
the ISBC2006 Symposium

Dipankar Sen
Dept. of Molecular Biology & Biochemistry/Chemistry
Simon Fraser University

British Columbia, Canada

These are a few thoughts on the recently concluded 1SBC2006
Symposium, held at the Frontier Institute for Biomolecular
Engineering Research (FIBER) of Konan University, Kobe, from
August 6-9, 2006. Any account of avisit to FIBER must begin with
reminiscences of Professor Naoki Sugimoto, the genial and inspiring

leader of that institute. | first met Professor Sugimoto at a conference in Albany, New York, many years
ago, and we have run into each other from time to time at various conferences venues across the world. |
have always admired Professor Sugimoto's scientific versatility, and when he started to publish papers on
guanine-quadruplexes in DNA, a particularly favourite subject of mine, | sat up and took notice. His recent
body of work on the effect of molecular crowding on the behaviour of biological macromolecules (for
instance, the formation and stability of G-quadruplexes), has been really noteworthy, having simulated, as it
has, the close-packed environment of the cell nucleusitself. It so happened that Professor Sugimoto and |
were both speaking at a session of Pacifichem 2005 in Hawaii last December when, in the course of his
presentation, Professor Sugimoto showed a number of slides of FIBER, his new institute in Kobe, which he
described as having the mission of bringing under one roof scientists researching broad areas of biomolecular
chemistry and engineering.

Having seen those intriguing photographs of FIBER late last year, it was both a great surprise and pleasure
to receive an email of invitation from Professor Sugimoto, in the first months of 2006, to visit FIBER and to
make a presentation at the upcoming 1SBC2006 Symposium. As it happened, | had other plans for that
period of time; however, | immediately sent Professor Sugimoto an email of acceptance. For one thing, the
list of speakers looked most interesting and, now, | would now have a chance not only to visit FIBER but
also Japan, for the second time. My first visit to Japan, to Sapporo a few years ago, had been very brief
indeed-- | had more or less arrived, given my talk, and left. Thistime, | hoped to spend some time there,
particularly in the Kansai area, to experience the great cultural treasures of Kyoto, Uji, and Nara.
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The Symposium itself proved to be one of the most enjoyable and productive ones that | have attended in
recent years. The science of both the oral presentations and posters was uniformly of the cutting edge, and
very exciting. It was a fine opportunity to encounter so much outstanding Japanese science, especialy
during the poster sessions, and to make many new friends among the visiting faculty, postdoctoral fellows, as
well as graduate students. It was a chance for me to hear, within the framework of a small, intimate
conference (with the attendant opportunity of participating in free-flowing discussions) both colleagues and
friends whom | have known for some time, such as Professors Woolley, Bevilacqua, Hud, and Carell, as well
as others whom | had never met or had a chance to hear before. It was also a fine opportunity to meet up
once again with Professor Sugimoto as well as with an old friend, Professor Kazuo Harada, whose work has
had a major impact on our own. Professor Takehiko Wada, of Osaka University, was my ‘host’ for the
proceedings, and was very gracious and accommodating indeed in that capacity.

| cannot possibly end this reminiscence without mentioning the outstanding hospitality of the member of
FIBER-- the incredible helpfulness and enthusiasm of the corps of graduate students at the oral and poster
sessions and beyond. | will also never forget the magnificent banquet at that sake brewery in Kobe (which
included tasting sessions of, literaly, a hundred varieties of sakel), the unforgettable taste of Kobe beef, and
also the experience of walking around this beautiful city between the mountains and the ocean, now fully
recovered from the earthquake ten years ago, and thriving again.

In summary, thank you again, Professor Sugimoto, and all the other friends and colleagues who made
ISBC 2006 such a great experience for me.

Kai Johnsson

Institut de Chimie Moléculaire et Biologique
Ecole Polytechnique Fédérale de Lausanne
Lausanne, Switzerland

This summer, the Second International Symposium on
Biomolecular Chemistry (ISBC2006) took place from the 6th to
the 9th of August at the Frontier Institute for Biomolecular
Engineering Research (FIBER), Konan University, Japan. The
meeting was organized by Itaru Hamachi, the chairman of the
Forum on Biomolecular Chemistry (FBC) and Naoki Sugimoto,

the executive chairman of the symposium. The central scientific
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theme chosen by the organizers was the use of chemical approaches to understand and control phenomenain
living systems. What better place is there for such a meeting than the FIBER in Kobe? As participants
walked into the entry hall of the FIBER, their eyes fell on a stunning DNA model that runs from the bottom
to the top floor of the building. Attached to the model are small plates that commemorate important eventsin
the history of DNA, including the elucidation of its structure and the sequencing of humane genome. As the
visitor walks up the stairs to the 4" floor of the building towards the (blunt) end of the double helix, his or
her attention is drawn to a final plate which holds a bold prediction of the future: 40 years from now there
will be no differences anymore between chemistry in vivo and in vitro! The ISBC2006 provided an excellent
opportunity to review how far we have come towards this ambitious goal and where future developments are
needed. The talks covered all areas of chemical biology with afocus on using the tools of chemistry to tackle
important biological problem that resist more traditional approaches to resolve them. It is beyond the scope
of this brief report to list all speakers, and their names can be found a the meeting website
(http://Amww.isbc2006.jp/index.html); representative examples were the talk by Kazuya Kikuchi on
fluorescent probes to monitor biological processes in vivo and the talk by Thomas Carell on molecular
aspects of DNA repair.

The lasting memories associated with a scientific meeting are usually not only the talks themselves but the
discussions with other participants and the friendships formed. In this respect too, the ISBC2006 was a full
success. The number of participants of the meeting was limited to about 100, which facilitated discussions
among the participants, and social events were included to catalyze interactions. The guided visit of a Sake
factory in Kobe certainly deserves special mention here. Another highlight of the meeting were the poster
sessions, which gave an impressive overview over the vibrant chemical biology community in Japan. The
quality of the posters was exceptional and aimost all of the posters would have deserved afull lecture.

In the end, | can only congratulate the (local) committee and sponsors for the organization of such a
scientifically rich and stimulating meeting and express my gratitude for their hospitality. As the participants
finally left the meeting to return to the daily routine in the laboratory, everybody pondered the same
guestion: when and where will the next ISBC be held?
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The Second International Symposium on
Biomolecular Chemistry (ISBC2006) in KONAN FIBER, Japan

The Second International Symposium on Biomolecular Chemistry (1SBC2006) was held from 6th to Sth in
August, 2006 in FIBER (Frontier Institute for Biomolecular Engineering Research), Konan University, Japan,
organized by the Forum on Biomolecular Chemistry (FBC) in the Chemical Society of Japan, and
coorganized by Konan FIBER, by Itaru Hamachi, the chairman of FBC, and Naoki Sugimoto, the execution
chairman of the symposium. This symposium emphasized the diversity of modern research in chemical
studies on DNA/RNA, proteins, carbohydrates and metals, with particular emphasis on understanding and

controlling the phenomenain living systems.

*bﬁﬂ'.rﬂu.-_-%
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2 FBC = KONAN
3 S
SCIENTIFIC PROGRAM ¥ Sy FIBER

Session |. Protein Interaction  August 7th 9:00-12:00
Floyd E. Romesberg (The Scripps Resear ch I nstitute, USA)
The Evolution of Biomolecular Function
(Chair: 1kuo Fujii, Osaka Prefecture University)
Masayuki M atsushita (Chugai Pharmaceutical Co., Ltd, Japan)
Blue Fluorescent Antibody Sensors
(Chair: 1kuo Fujii, Osaka Prefecture University)
Kai Johnsson (Ecole Polytechnique Federale de L ausanne, Switzerland)
Observing and Manipulating Proteinsin Living Cells
(Chair: 1kuo Fujii, Osaka Prefecture University)
Andrew Woolley (University of Toronto, Canada)
Designing Photo-controlled Peptides and Proteins
(Chair: Hisakazu Mihara, Tokyo Institute of Technology)
Jaehoon Yu (Seoul National University, Korea)
Generation of RNA Specific ligands & Their Usages As Versatile Chemical Tools
(Chair: Hisakazu Mihara, Tokyo Institute of Technology)
Session | 1. Functional DNA/RNA  August 7th 14:00-17:00
Philip C. Bevilacqua (Pennsylvania State University, USA)
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General Acid-Base Catalysis and pKa Shifting in RNA Enzymes
(Chair: Shu-ichi Nakano, Konan University)

Larry W. McLaughlin (Boston College, USA)
Use of Nucleotide Analoguesto Probe DNA Structure and Function
(Chair: Kazuya Koumoto, Konan University)

Nichokas V. Hud (Georgia I nstitute of Technology, USA)
Controlling Nucleic Acid Assembly by Small Molecule Binding
(Chair: Daisuke Miyoshi, Konan University)

Dipankar Sen (Simon Fraser University, Canada)
Light as Cofactor and Substratein the Chemistry and Biology of DNA and RNA
(Chair: Takehiko Wada, Osaka University)

Session |11. Metalsin Chemical Biology August 8th 9:00-12:00

Takashi Hayashi (Osaka University, Japan)
Functionalization of Hemoproteins by Chemical M odification of Prosthetic Groups
(Chair: Mitsuhiko Shionoya, University of Tokyo)

Thomas Carell (Ludwig-Maximilians-Universitét, M iinchen, Ger many)
DNA Repair and Mutagenic Replication of DNA Lesions
(Chair: Mitsuhiko Shionoya, University of Tokyo)

Kazuya Kikuchi (Osaka University, Japan)
Design, Synthesis and Biological Application of Fluorescent Probeswhich Convert Biological
Responsesto Chemical Output
(Chair: Hitoshi Ishida, Kitasato University)

ThomasV. O'Halloran (Northwestern University, USA)
Inorganic Battlegroundsin Infectious Disease: Zinc and Iron Chemistry of Malaria Parasite
(Chair: Hitoshi Ishida, Kitasato University)

Session V. Cell Function of Macromolecules August 8th 14:00-17:00

Stefan Matile (University of Geneva, Switzerland)
Synthetic Functional Architecturein Lipid Bilayers: From Porous Sensorsto Smart
Photosystems and cytosolic delivery
(Chair: Shiroh Futaki, Kyoto University)

Jean Gariepy (University of Toronto, Canada)
Design and Mining of Combinatorial Toxin Librariesto Identify Anticancer Agents
(Chair: Takeshi Nagasaki, Osaka City University)

Geert-Jan Boons (The University of Georgia, USA)
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Increasing the Antigenicity of Tumor Associated Carbohydrates by Targeting Tall-like
Receptors
(Chair: Koichi Fukase, Osaka University)
Injae Shin (Yonsal University, Korea)
Carbohydrate Microarraysfor Glycomics Research
(Chair: Toshinori Sato, Keio University)

Session V. Nanobiotechnology and Technology Innovation in Biomolecular Chemistry August 9th
9:00-12:00
Congtantinos A. Varotsis (University of Crete, Greece)
Probing the Q-Proton Pathway and Docking site Dynamics of ba3-Oxidor eductase by
Time-Resolved Step-scan Fourier Transform Infrared Spectroscopy
(Chair: Shun Hirota, Kyoto Pharmaceutical University)
Shoji Takeuchi (The University of Tokyo, Japan)
Membrane Protein Chips
(Chair: Y oshinobu Baba, Nagoya University)
Rainer Haag (Free University of Berlin, Germany)
Functional Dendritic Architecturesfor Biomedical Applications
(Chair: Keigo Aoi, Nagoya University)
Haesk Yang (Pusan National University, Korea)
An Electrochemical Immunosensor Using Carbon Nanotube Film
(Chair: Shigeori Takenaka, Kyushu Institute of Technology)

ISBC 2006 The Second International Symposium on Biomolecular Chemistry
August 6-9, 2006 FIBER, Konan University, Japan
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Tissue Engineering c ”
Regenerative Medicine
PLA
in vitro
Tissue Engineering
1993 R. Langer
Scaffold, PGA

1980
Feeder Layer
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Guided Tissue Regeneration
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Synthesis of Triblock Copolymers

H3CI :/[ SN(OCOC Hys),
—)
0,
CHs 60°C

Synthesis of Multiblock Copolymers

PLLA-PEG-PLLA
LX(t)-x

Ha -H0 GHs
—COOH ———) H{o— —C)—OH

Cataly
{o—c—c}—OH + PEG + HOOC(CH,)1,COOH
DDA

e LS FPLLAT PEGT

Tinoxide ascatalyst LX(m)-x
In diphenyl ether

At 180°C

For 40hr

o Mw > 100,000
(Sufficient strength)
o Mw of PEth < 20,000
(L ow accumulation)
o LargePEth content
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(To prepare hydrogel)
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Toward famino acid proteins: a cooper atively folded g -peptide quaternary structure
J. X. Qiu, E. J. Petersson, E. E. Matthews, and A. Schepartz, J. Am. Chem. Soc., 2006, 128, 11338-11339.
;2 14-Helix
k)
i1
o- ﬂ" F‘-"'_:f-"L

5
BFR<ga.

k)
FEas

Base-iF Z=0
Acid-1F Z=E

F 2
Base-1F Acid-1F
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14-Helix
S-homoleucine  B3L S-homophenylalanine B°F
B’z O -homoornithine Base-1F
E A*-homoglutamic acid Acid-1F

Base-1F  Acid-1F
Base-1F  Acid-1F
CD CD 1:1

S-homoleucine  *-homoalanine

HPLC disulfide exchange assay

Lyotropic liquid crystals from designed helical f-peptides
W. C. Pomerantz, N. L. Abbott, and S. H. Gellman, J. Am. Chem. Soc., 2006, 128, 8730-8731.
Samuel H. Gellman F yia

ACHC
ACHC
ACHC

fr=hTyr ACHC
a- + ACHC
+ ACHC
+
+
ACHC
a—
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B-Peptidic secondary structures fortified and enforced by Zn** complexation —on the way to -peptidic
zinc finger s?

G Lelais, D. Seebach, B. Jaun, R. I. Mathad, O. Fl6gel, F. Rossi, M. Campo, and A. Wortmann, Helv. Chim.
Acta, 2006, 89, 361-403.

)2
)2
)2
)2
o
)2
)2
)2
NMR
)2
g P

14-Helix
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CD NMR
S-homonhistidine

smizukami @mls.eng.osaka-u.ac.jp

Transglutaminase-catalyzed site-specific conjugation of small-molecule probes to proteinsin vitro and
on the surface of living cells
C.-W. Lin,and A. Y. Ting, J. Am. Chem. Soc., 128, 4542-4543 (2006).

GFP
H,N.__O H
NSO
5
Q-tag TGase
ca® -
N2
cell surface >
Ting MIT protein

TGase Q-tag
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Lys
Q-tag
TGase

CFP
Qtag GIn Ala

in vitro
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GIn  Lys
GIn
CFP: cyan fluorescent protein N Gin Q
biotin
Alexa 568 streptavidin
Alexa 568
TGase
Q-tag
TGase

Metabolic biotinylation of cell surface receptorsfor in vivo imaging
B. A. Tannous, J. Grimm, K. F. Perry, J. W. Chen, R. Weisseder, and X. O. Breakefield, Nat. Meth., 3,

391-396 (2006).

Weissl eder MRI Ting
biotin ligase biotinligase  biotin acceptor
peptide BAP Lys biotin biotin
streptavidin 10" M streptavidin
BAP biotin biotin ligase BAP
BAP
MRI -
f( \\
streptavidin MRI
® BAP
T2 MRI mw -~/ /_> IS
Biotin ligase
biotin ligase - / ’)
biotin in vivo transmembrane domain

invivo
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Sdf-illuminating quantum dot conjugates for in vivo imaging
M. -K. So, C. Xu, A. M. Loening, S. S. Gambir, and J. Rao, Nat. Biotechnal., 24, 339-343 (2006).

Rao QD
luciferase BRET  invivo
luciferase coelenterazine
invivo
luciferase 655 nm QD655 luciferase BRET
QD655- luciferase
BRET
QD655- luciferase 3
mm
QD655- luciferase R9
503-555 nm QD655
invivo QD BRET

QD
invivo
QD  luciferase
HaloTag
Angew. Chem. In. Ed., 45, 4936-4940 (2006)

kakimoto@hbioa.eng.osaka-cu.ac.jp



No. 22 (2006 October) 21

Interaction of polycationic polymers with supported lipid bilayers and cells. nanoscale hole for mation
and enhanced membrane per meability

S. Hong, P. R. Lerouell, E. K. Janus, J. L. Peters, M. M. Kober, M. T. Islam, B. G Orr, J. R. Baker Jr., and M.
M. Banaszak Hoall, Bioconjug. Chem., 17, 728-734 (2006).

(polyethylenimine (PEI), poly-L-lysine (PLL),
diethylaminoethyl-dextran (DEAE-DEX) )

AFM PEI, PLL, DEAE-DEX
LDH (
) LUC( ) propidium iodide (Pl) fluorescein

diacetate (FDA)
poly(ethylene glycoal), poly(vinyl acohol)
invitro

Endosomal escape of polymeric gene ddlivery complexesis not always enhanced by polymers buffering

at low pH
A. M. Funhoff, C. F. van Nostrum, G. A. Koning, N. M. Schuurmans-Nieuwenbroek, D. J. Crommelin, and

W. E. Hennink, Biomacromoal., 5, 32-39 (2004).

pH(PH5 7)
pH

DNA
pKa pKa pDAMA (polydiamine
methacrylate)
INF7

pDAMA
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pDAMA

Calcium ions effectively enhance the effect of antisense peptide nucleic acids conjugated to cationic Tat

and oligoar ginine peptides
T. Shiraishi, S. Pankratova, and P. E. Nielsen, Chem. Biol., 12, 923-929 (2005).

mM (PNA)
PNA PNA

PNA
PNA
(120 uM)
FITC-

FITC-

uM
invivo

Tat PNA

FITC-

FITC-

Intracellular trafficking of plasmids during transfection is mediated by microtubules

E. E. Vaughan and D. A. Dean, Mol. Ther., 13, 422-428 (2006).

DNA
DNA
DNA
DNA
DNA
DNA
DNA
2000 bp DNA

(J. Biol. Chem., 2005, 280, 7823-7828) DNA

DNA

DNA
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Sequencing kit  Applied
Biosystems

DNA
ABI
PRISM 377 DNA
Sequencing System

Applied Biosystems
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New England Biolabs ph.D.-C7C Phage
Display Peptide Library Kit
° 3
HPQ 10
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ECTTGT MHE BMME BME FRBE ENE NEE NEE TOOEETHERRGGTICGE. - .glLl
A C X x b o X X x X C @ 6B & & .,.pllT
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Invited Speakers 45
* Plenary Speakers 7 2006.09.26

*Masuo Aizawa (Tokyo Inst. Tech., Japan)

Kazunari Akiyoshi (Tokyo Medical and Dental Univ., Japan)
Fu-Hsiung Chang (National Taiwan Univ., Rep. of China)
Yoshinobu Baba (Nagoya Univ., AIST, Japan)

Dennis E. Discher (Univ. Pennsylvania,USA)

Paolo Fortina (Thomas Jefferson Univ. ,USA)

David W. Grainger (Univ. Utah,USA)

*Nobutaka Hirokawa (Univ. Tokyo, Japan)

Ging-Ho Hsiue (National Tsing Hua Univ., Rep. of China)

Jeffrey Hubbell (SWISS Federal Inst. of Tech. (EPFL), Switzerland)

Jae-Ho Kim (Ajou univ., Korea)

3)

(alphabetical order)



Young-Ha Kim (Kwangju Inst. of Science & Tech., Korea)
*Wolfgang Knoll (Material Science Group of the MPI-P Mainz, Germany)
Bruce Kramer (NSF, USA)

Ick Chan Kwon (KIST, Korea)

Young-Soo Kwon (Dong-A Univ., Korea)

Eun Kyu Lee (Hanyang Univ., Korea)

Kam Leong (Duke univ., USA)

Charles P Lin (Massachusetts General Hospital, USA)
Wen-Tso Liu (National Univ. Singapore, Singapore)
*Carlo D. Montemagno (Univ. Cincinnati, USA)

Hiroyuki Noji (Osaka Univ., Japan)

Teruo Okano (Tokyo Women's Medical Univ., Japan)
Jung-Keug Park (Dongguk Univ., Korea)

Kinam Park (Purdue Univ., USA)

Alessandra Pavesio (Fidia Advanced Biopolymers, Italy)
Bruno Le Pioufle (Univ. Tokyo, Japan)

Dong-Jin Qian (Fudan Univ., China)

*Buddy Ratner (Univ. Washington, USA)

Yasushi Sako (RIKEN, Japan)

Masatsugu Shimomura (Hokkaido Univ. Japan)

*Subra Suresh (MIT, USA)

Yasuhiko Tabata (Kyoto Univ., Japan)

Fuyuhiko Tamanoi (UCLA, USA)

Eiichi Tnmiya (Japan Advanced Inst. of Science and Tech., Japan)

*Marcus Textor (ETH Zurich, Switzerland)
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