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(A) Basis for membrane-protein, structure, theory, etc.

(B) Construction of membrane-protein system.

(C) Biophysics and chemistry of membrane-protein system.

(D) Bio-organic and surface chemistry

(E) Membrane protein array and applications

(F) Quantum probes for structure analysis of supported membrane system.

(G) Molecular recognition reaction and protein-protein interaction.

(H) Membrane-protein devices.
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Shigetoshi AONO (SOKENDAI/OIIB) Cindy BERRIE (Univ. Kansas)

Steven G. BOXER (Stanford Univ.) Stephen D. EVANS (Univ. Leeds)
Takashi FUYUKI (NAIST) Ning GU (Southeast Univ.)

Hiroo HAMAGUCHI (Univ. Tokyo) Takao HAMAKUBO (Univ. Tokyo)
Robert J. HAMERS (Univ. Wisconsin-Madison) Masahiko HARA (Tokyo Inst. Tech.)
Yoshihide HAYASHIZAKI (RIKEN) Stanislav HUCEK (Univ. South Bohemia)
Takanori ICHIKI (Univ. Tokyo) Toru IDE (Osaka Univ.)

Kouji IIDA (NMIRI) Atsushi IKAI (Tokyo Inst. Tech.)

Hisao ISHII (Tohoku Univ.) Takashi ITO (Univ. Tokyo)

Lars JEUKEN (Univ. Leeds) Hideki KAMBARA (Central Res. Lab. Hitachi)
Hideki KANDORI (Nagoya Inst. Tech.) Wolfgang KNOLL (Max Planck Inst.)
Joydeep LAHIRI (Corning Inc.) Hea Yeon LEE (Osaka Univ.)

Akira MIZUNO (Toyohashi Univ. Tech.) Iwao OHDOMARI (Waseda Univ.)

Yuko OKAMOTO (SOKENDAI/IMS) Yasushi OKAMURA (SOKENDAI/OIIB)
Ken RITCHIE (Nagoya Univ.) Ichio SHIMADA (Univ. Tokyo)

Masao SUGAWARA (Nihon Univ.) Tadashi. SUGAWARA (Univ. Tokyo)
Mizuki TADA (Univ. Tokyo) Haruo TAKAHASHI (TOYOTA Central Res. Lab.)
Samuel TERRETTAZ (Swiss Fed. Inst.Tech. Lausanne) Keiichi TORIMITSU (NTT)

Trevor J. THORNTON (Arizona State Univ.) Takuya UEDA (Univ. Tokyo)

Yoshio UMEZAWA (Univ. Tokyo) Kohei.UOSAKI (Hokkaido Univ.)
Costantinos VAROTSIS (Univ. Crete) Li-Jun WAN (Chinese Academy Sci.)
MasahitoY AMAZAKI (Shizuoka Univ.) Toshio YANAGIDA (Osaka Univ.)
Shigeo YOSHII (Matsushita Elec.Indust.) Tatsuo YOSHINOBU (Osaka Univ.)
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TIMETABLE
12060000 00gg gunoagag CARRERNEN

9:30-10:30 L1 L4 L7 oo
10:30-11:00 Coffee Break Coffee Break Coffee Break Coffee Break
11:00-12:00 L2 L5 L8 god
12:00-14:00 Lunch Break Lunch Break Lunch Break End of School
14:00-15:00 L3 L6 L9
15:00-15:30 Coffee Break Coffee Break Coffee Break
15:30-16:30 og od gd
16:30-17:30 og goooo oo

Lectures(L1~L9)

0000 ,“Basicsof molecular smulations and protein folding.”

Topical Reviews
d00Ogoag ,“Integration of membrane proteins on the silicon surface and application to a biosensor.”
0000 ,“High-precision quantum processing of molecules.”
d00 ,“Molecular dynamics calculation of vibrational relaxation of solute molecule in solution.”
0000 ,“Nanometric wavefunction imaging and dynamics by near-field spectroscopy.”
doagdo , “Arotary molecular motor that works in your body.”
0000 ,“Recent progress in molecular-based and molecular-scale electronics.”
d00d0O ,"“Sum frequency generation spectroscopy: theory and application to surface analyses.”

O000d0 ,“Infrared and Raman study of a metal-insulator transition in organic conductors.”
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L ectures

1) Professor Shaul Mukamel (University of California, Irvine, USA)
Nonlinear Optical Spectroscopy

2) Professor Kopin Liu (Institute of Atomic and Molecular Sciences, Taiwan)
Crossed-Beam Studies of Elementary Reactions

Topical Reviews

1) Professor Fumio Hirata (Institute for Molecular Science)
Dynamics and Relaxation in Liquid

2) Professor Yoshiyasu Matsumoto (Institute for Molecular Science)
Photo-Induced Surface Dynamics

3) Professor Yasuhiro Ohshima (Institute for Molecular Science)
Intermolecular Interaction Unveiled via Spectroscopic Studies on Gas-Phase Clusters

4) Professor Koji Ando (Kyoto University)
Quantum Transfer Processesin Chemical Many-Body Systems

TIMETABLE

Monday, 20

13:20- 13:30 Opening Remarks Prof. H. Nakamura (IMS Director-General)
13:30- 15:30 Prof. S. Mukamel, |

15:30- 15:50 Coffee Break

15:50 - 17:50 Prof. K. Liu, |

Tuesday, 21

9:00- 10:10 Prof. Y. Matsumoto
10:10- 10:30 Coffee Break
10:30- 12:30 Prof. S. Mukamel, |1
12:30- 14:00 Lunch
14:00 - 16:00 Prof. K. Liu, Il
16:00 - 16:20 Coffee Break
16:20- 17:30 Prof. Y. Ohshima

00000b0o0boooon



Wednesday, 22

9:00- 10:10 Prof. F. Hirata
10:10- 10:30 Coffee Break
10:30- 12:30 Prof. S. Mukamel, 111
12:30- 14:00 Lunch
14:00 - 16:00 Prof. K. Liu, 111
16:00 - 16:20 Coffee Break
16:20- 17:30 Prof. K. Ando

Thursday, 23

9:00- 10:30 Prof. S. Mukamel, IV
10:30- 10:50 Coffee Break
10:50 - 12:20 Prof. K. Liu, IV
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Report on the Department of Electronic Structure following a visit to IMS on 6/7 March 2006

Dear Director General H. Nakamura:

It has been adistinct pleasure to meet with them on March 61 to 81, 2006, and discuss the work of the professors who serve as
group headsin the Electronic Structure Department of the IMS. The department continues to be staffed by world class researchers,
and the Department Head and Institute Director are to be congratulated for their success in maintaining high standards in retaining
faculty and also in attracting and hiring new ones. Two relatively new hires (Proferssors Ohmori and Ohshima) have allowed the
programs of the department to be broadened by undertaking some exciting new directions, one which is focused on a combination
of quantum control problems and also the test of concepts at the boundary of classical-quantum theory. Professor Ohmori’s recent
accomplishmentsin the area of wave packet propagation, with two papers about to be published in PRL and Science, are especialy
noteworthy. These findings, including planned studies, are likely to have major impact on our fundamental understanding of waysto
achieve quantum control, and also have the potential of providing answers to fundamental questions regarding the behavior of
matter at the quantum level. Achievementsin this area are likely to provide high visibility. Another new direction has been initiated
in the department by Professor Ohshima, in the area of photochemistry. The novel concept is to employ wave packet control to
influence molecular motion and hence chemical dynamics. Attaining the ability to photochemically effect molecular motions would
be amajor accomplishment and is a very promising avenue of research clearly worth pursuing. A second related activity involves
determining intermolecular potentials, and athird, deducing the structure of clusters. The alignment of rotational states employing
high intensity light fields is a promising area of endeavor as are studies to be devoted to obtaining the sensitivity needed for
deducing structural properties of clusters through the use of STIRAP with high coherence allowing complete population transfer.
Focusing on obtaining intermolecular potentials for avariety of molecular systems offers the promise of providing information that
will be widely used by others who endeavor to calculate the structures of complex systems, especially those involving hydrogen

bonding.

gbobobobass



The continuing and expanding effort of the Department Head's own individual work is providing the basis for the cohesiveness
of the program as it impacts on detailed understanding of phenomena and intermolecular interactions responsible for the properties
of matter of nanoscale dimensions, including quantum effects and property changes with individual variations in the molecules/
atoms comprising selected mixed systems. Thisareaislikely to give rise to the discovery of new phenomena, and with its focus on
materials and nanoscale science, can serve to unify many of the objectives of research underway in the various departments at the
IMS.

It has been interesting for me to follow one of the threads that permeates throughout the work of the Department Head that has
served to bridge the gaseous and condensed state. Through comprehensive work on mixed systems, the scientific findings have
provided the scientific community with insights of unprecedented detail concerning bonding and in some cases the existence of
cluster aggregatesthat retain their structure in the condensed phase, and hence influence the properties of the bulk systems. Particularly
enlightening in thisregard are studies of hydrogen bonded mixed systemsinvolving al cohols, and organic acids with water. The new
fundamental studies have unified understandings derived from cluster science, structural considerations, spectroscopic studies and
thermochemistry, and the breadth derived from these findings will provide insights of value in many areas including biochemistry
where hydrogen bonding is central to behavior, and will pave the way for future studies on more biologically relevant molecules.
Equally valuable are studies focused on “soft-hard” and “hard” systems that relate to other aspects of nanoscale science.

During the visit | was informed that consideration is being given to reorganizing the departmental structure of IMS to one that
might have asitsfocus, “ Regions,” perhaps with themes such as: Materials Molecular Science; Photo-molecular Science; Theoretical
and Computational Molecular Science; and Bio and Coordination Compounds Molecular Science. This organizational structure
would be in keeping with the current activities under way at IMS, and would alleviate the problems that presently exist where some
departments are essentially sub-critical in size. In view of the broad interest throughout the world in the field of nanoscience, and the
impressive center already existing at IMS, it will be necessary to retain such a unit title, even if the subject can be easily subsumed
in the Region: Materials Molecular Science.

During the last day, an opportunity arose for me to tour the laboratories of six other professors, two of whom were available for
discussions. Professor Kitagawa described a fascinating aspect of his research having to do with protein molecular recognition/
sensing of small (diatomic) molecules such as CO, NO and O,. Interesting discussions with Professor Matsumoto provided me the
opportunity to learn about an important area of work pertaining to the photochemistry of adsorbates on metal surfaces which heis
probing using ultrafast laser techniques. | was also very pleased to have had an opportunity to tour laboratories dealing with the
interaction of light with gold nanoparticles, the synthesis of gold particles of specific atomic composition and the study of some of
their reactive characteristics, atour of the extremely impressive 920 MHz NMR facility, and one of the nanoscience laboratories
where molecular systems are synthesized and subsequently characterized. Each of the research associates which gave me atour of
these other laboratories, did a splendid job in describing their work and its objectives. It is clear that IMS attracts outstanding
individuals from many scientific fields as assistants, coworkers, and potential future leadersin science.

Another observation | wish to comment about concerns the facilities available at IMS for conducting forefront research, as well
as the high quality research personnel who have such original and innovative ideas to pursue. These factors would seem to position
IMSto be able to continue being one of the leadersin the world in conducting first class science. But this opportunity to stay at the
foreis clearly going to be eroded by the budget situation, and concomitant understaffing. There is an urgent need to increase the

number of both junior as well as senior scientists, as well as research associates and students. It isimperative that the government
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redress this intolerable situation, before the situation of the Institute becomes irreversible. Furthermore, whileiit is admirable for
individualsto interact with industry, and also for the institute to pass on scientific and technological findings that will stimulate new
developments and hence help the nation’s economy;, first class science cannot be accomplished if the institute were to become an
arm of industry, with the motivation for work prompted primarily by industry driven application based research. Care must be taken
that such a situation does not arise.

Aswe both recognize, one of the greatest needs of IMSisto have more highly qualified personnel; especialy significant would
be the acquisition of alarger number of graduate students conducting their research under the direction of your scientific staff
members. | was pleased to learn that the present situation of having too few students may be partially aleviated through a new JSPS
program for students from Asian countries. It may be worthwhile acting on this opportunity immediately by encouraging some of
your more articul ate group leadersto travel to these countries and make contact with prospective candidates. They must be prepared
to convey to them the exciting work in progress and the opportunities available for participating in science at the “ cutting edge.”
After adetailed personal conversation with prospective students, it should be possible to sort out the most promising qualified
candidates.

Another problem you evidently face issimilar to that in the US and el sewhere, namely too littleinterest in the field of science on
the part of the upcoming generation of students. It may be worthwhile to initiate an “outreach program” in which again, your more
articulate group leaders make visits to undergraduate colleges and advanced high schools throughout Japan, giving talks about their
exciting work. Perhapsinvolving some of their teachers in research during school vacation periods might be useful as these faculty
members could end up as valuable ambassadors between their schools and the IMS.

Finally, in response to your wish about possible future areas of research emphasis, in addition to the fields currently being
pursued, | believe the areas of nanoscale materialsinvolving: 1) laying the fundamental science for the design of new heterogeneous
catalysts with selected reactivities; 2) and devising scientific concepts for the formation of materials with desired properties through

cluster assembly, are both research areas worth pursuing.

I hope my observations and comments are of some value to you. | thank you and your scientific staff for the interesting,

informative and friendly interactions during my visit. | look forward to my return visit as councilor in early winter/late fall. Best

wishes for a successful new research year.

Sincerely,

A.WELFORD CASTLEMAN, JR.

Eberly Distinguished Chair in Science

Evan Pugh Professor
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Report on the scientific activities at the Department of Vacuum UV Photoscience and UVSOR following a visit to IMS on

9-11 January, 2006

Prof. Joseph Nordgren
Uppsala University

Department of VUV Photoscience
Professor Nobuhiro Kosugi

The successin keeping the UV SOR facility at a continued competitive level is undoubtedly to alarge part thanksto the insightful
and talented management of professor Kosugi. At the same time he is pursuing molecular physics research, experimental aswell as
theoretical, at an internationally well-recognized level. Thisis a noteworthy achievement. The main areas of interest are in the study
of chemical bonding and excitation dynamics, in molecular interaction in clusters and molecular solids, and also in solid state
physics. The experimental methodsthat professor Kosugi isusing are symmetry-resolved photoabsorption, photoemission spectroscopy
and lately soft X-ray fluorescence spectroscopy. He is also conducting a research programme in quantum chemistry, and he has
developed widely used codes for theoretical calculations related to molecular inner shell spectroscopy.

Among the studies conducted by professor Kosugi one notices an application of the angular resolved photoion yield technique
in the assignment of featuresin photoabsorption spectra, e.g. that of acetylene. By analyzing this spectrum using calculated potential
energy surfaces the C1s-30,* valence state coupled via a bending mode with the t* state together with the 3soy Rydberg state was
found to be responsible for a particular observed feature. An interesting approach is also the use of blue respectively red shifts of
photoabsorption features to determine geometrical conformations in molecular clusters, and a noteworthy achievement is the
measurement of a shift of the Ar 2p-4sline due to the 0.4 pm reduction in bond length induced by lowering the temperature from 16
K to 8 K. Quite noteworthy is also the study on the electronic structure of DNA by resonant photoemission, where it could be
concluded from evidence of local character of unoccupied states that conductivity is associated with electron hopping rather than
charge transfer.

Among significant experimental system developments made in professor Kosugi’s group the recent design of anew kind of soft
X-ray fluorescence spectrometer is particularly interesting. This design is based on imaging non-spherical grazing incidence optics
(Wolter type) and a transmission grating. This design has unique features and already with the present grating and detector (future
performance enhanced components are likely to become available) the performance isimpressive.

Professor Kosugi, who has awide international network and collaborations, hislist of published papers steadily increasing, isan
internationally renown and respected scientist, who continues to contribute to the basic understanding of core and valence

photoionization processes in a significant way.
Associate professor Akiyoshi Hishikawa

Professor Hishikawa cameto the Institute in 2003, and he is conducting a research programmein ultra-fast dynamics of molecules

inintense laser fields. The study of conditions at the atomic level where perturbative methods completely fail as the strength of the
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externd field is comparable to that of the internal field is of considerable interest. Modern lasers are able to produce such conditions
and professor Hishikawa is focussing on structural deformations and multiple bond breaking using a recently developed method,
coincidence momentum imaging. The technique allows the determination of the momentum and gjection directions of al the fragment
ions g ected in the dissociation induced. By analyzing the correlation of the determined momentum vectors professor Hishikawais
reconstructing the nuclear motion evolution on the “light dressed” potential energy surfaces. This allows detailed information to be
obtained regarding the dynamics of the intense laser field induced state.

Issues like how the molecular orientation with respect to the polarization of the laser light influences the Coulomb explosion
evolution has been studied in detail by professor Hishikawa. Among the successful studies carried out in recent time one on the
dissociation of acetonitrilein intense laser field is particularly informative. By varying the laser pulse width the effects of structural
deformation and alignment could be controlled and the gjection directions determined in a selective manner. This allowed the study
of paths and time scale of the migration of hydrogen in the dissociation process. Professor Hishikawa is also pursuing higher
harmonic generation of laser light to produce VUV radiation, afield of great interest and expectations.

Professor Hishikawais arelative newcomer at IMS and he has built up his activities during the last two years. The publication
record of professor Hishikawa speaks for his talent, and one notices that he has a significant number of papers with more than 10

citations, one showing close to 50 citations.

Professor Tsueno Urisu

Professor Urisu has a background in surface chemistry and work at the NTT company before coming to IMS 14 years ago, and
he has since then been engaged in synchrotron radiation (SR) induced surface reactions to produce surface structures on silicon. SR
stimulated surface reactions show distinct advantages in terms of material selectivity, high spatial resolution and low contamination,
and it istherefore very suitable for fabrication of nanostructured materials. Professor Urisu has been pursuing this research at IMS
and he has applied various characterization techniques in his work, such as STM and AFM.

Lately, professor Urisu has to some extent switched gears and focussed on the field of biomaterial function, applying his great
knowledge base and skills in surface science, silicon microstructuring and characterization techniques. A project of dignity in
professor Urisu’s research programmeis to realize a reliable method for sensing ion channel activity by means of a patch clamp
method. Here he has to fabricate device structures that allow him to access a single ion channel in alipid membrane and apply an
electronic circuitry for signal detection. There are anumber of difficulties and obstacles that have to be mastered in order to attain
reliable and accurate measurement conditions, and professor Urisu is pursuing a path towards realization of thisgoal. In thiswork he
needs (and has ample access to) expertize in anumber of different fields. This makes hiswork truly an advanced multi-disciplinary

activity, and Professor Urisu keeps publishing at an impressive pace together with his collaborators.

Associate professor Koichiro Mitsuke

Professor Mitsuke has extensive experience in the field of molecular photoionization research. A peek in the bibliographic
database shows an impressivelist of frequently cited publicationsfrom hiswork. Heis particularly engaged in the study of photoinduced
fragmentation that takes place as a result of the decay of highly excited states through autoionization, predissociation, vibronic
coupling and internal conversion. Such studies reveal detailed information about the dynamics of the dissociation processes.

Professor Mitsuke has constructed an instrument for study of two-dimensional photoel ectron detection, which monitors the
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electron yield as a function of incoming photon energy and electron kinetic energy. This instrument is used to obtain information
about the dynamics of the photofragmentation process. Furthermore, he is also studying the fluorescence that can be emitted from a
highly excited state or by being induced by laser light in order to detect the dissociation fragments. Examples of studies conducted
in recent time by professor Mitsuke using fluorescence detection, are the photofragmentation of water and the neutral dissociation
of HI. In another kind of experiment professor Mitsuke is using laser light to combine with synchrotron radiation in order to study
photodissociation of highly vibrationally excited molecules, in particular aiming at selective bond breaking.

In studies of fullerenes professor Mitsuke has shown that these mol ecules can store considerable amounts of energy as delivered
by a high energy VUV photon without dissociating. Thisis explained in terms of aredistribution of energies into the very many
different modes of vibration, which renders the molecule high stability against fragmentation. Endohedral fullerenes have also been
subject to study by professor Mitsuke in several cases, highlighting the photoabsorption enhancement and interference effects due to
the metal atom.

Professor Mitsuke conducts carefully designed experiments and with insight and advanced analysis he is able to keep his

scientific output at ahigh level, providing new knowledge of great interest to the community.

UVSOR Facility
Professor Masahiro Katoh

The UV SOR facility was subject to a major upgrade during 2003 under the very able leadership of professor Katoh. By changes
in the magnetic | attice the emittance could be lowered from 160 nm-rad to 27 nm-rad. By that this facility takes afore-front position
among low-energy storage rings, and in addition, by constructing in-vacuum undulators highly brilliant soft X-rays could be delivered
without impairing the life-time properties. The changes also gave room for more straight sections, which is a prerequisite for the
further development of the facility in terms of performance and availability. The whole operation was carefully planned and executed
without unnecessary disturbance to the operations.

Professor Katoh is presently working on further upgrades and advancements of the facility. Top-up modeis under devel opment,
which will bring significant improvement in terms of average intensity. This has to be accompanied by stretching the energy of the
injection system, aswell asinstalling radiation shielding, which is already in progress.

Theimproved quality of the electron beam resulting from the recent upgrade of the UV SOR facility has brought advantagesto
the free electron laser installed in the storage ring. In test experiments the anticipated gain has been confirmed and presently work is
underway to realize anew in-vacuum optical klystron for radiation in the deep UV and VUV. Other significant technical developments
that are underway or in the planning are the coherent Terahertz radiation generation project, the slicing of the electron beam by a
laser to achieve ultra-short pulses, and plans for even further decreased emittance by another lattice change.

It is obvious that professor Katoh possesses great skills as an accelerator physicist and as aleader of the machine operations and

technical development of the source.

Associate professor Shinichi Kimura
Professor Kimura has been working at IM S since 2002, bringing in a somewhat different scientific field into the Institute of
Molecular Science, solid state spectroscopy and studies of strongly correlated condensed systems. He is using photoemission

spectroscopy as well as optical meausrement techniques based on the use of infrared radiation to study electronic structure and
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magneto-optical properties of strongly correlated materials and other materials with special electronic properties. Professor Kimura
has been and is still engaged in the design and development of experimental systems for synchrotron radiation.

The research program of professor Kimura includes studies of rare earth and transition metal systems, for instance various
cerium compounds, under different conditions such as varying magnetic field, pressure and temperature, as well as controlled
combinations of these parameters. In the studies he is able to addressimportant questions such as, for example, pseudo-gap formation,
effects of spin fluctuations at critical points, and quasi-particle behaviour. The research programme al so includes studies of organic
(super)conductors aswell as skutterudites and clathrates, compounds that have quite specia structure and display unusual electronic
properties.

In the past professor Kimura has been engaged in the design of beamlines both at UV SOR and SPring-8, and lately he hasin
particular worked on instrumentation projects at UV SOR concerning Terahertz spectroscopy at extreme conditions and the design
and reconstruction of two undulator beamlines. Also, he has been involved in a project on coherent Terahertz radiation generation.

Professor Kimura has a wide network of collaborators at Universities in Japan and overseas, with whom he has scientific
collaboration, and he shows a steady pace of publishing in good journals. He isfrequently invited to lecture at international meetings
and in colloquia at laboratories. Professor Kimurais certainly atalented scientist with afirm basis in both advanced experimental

methods and in the physics of solid matter.

Associate professor Eiji Shigemasa

The main interest of professor Shigemasa liesin the field of core excitation dynamics. This involves studies of multi-excited
states, post-collision interaction and deexcitation processes using coincidence techniques, Auger and fluorescence spectroscopy and
momentum imaging methods. Professor Shigemasa has designed experimental equipment for these kinds of experiments, including
beamlines at UV SOR, electron and fluorescence analyzers and coincidence detectors.

In various high resolution and symmetry resolved studies professor Shigemasa is addressing questions about the mechanisms
for double photoionization, the formation of negative ion fragments and metastable fragments, and the anisotropy of dissociation
product emission. In particular, the momentum imaging spectrometer designed by professor Shigemasa offers anumber of interesting
assets. It allows very large detection efficiency ; it provides information on fragment internal energies through kinetic energy
measurements and it delivers symmetry information on excited states by means of polarization dependence of transition moments.
Using atoroidal electron analyzer built by professor Shigemasa angular and energy distributions are determined, which are used to
establish potential energy curves and to elucidate details of the dynamics of the excitati on-deexcitation processes involved.

Professor Shigemasa has long standing collaboration with internationally well known scientists in the atomic and molecular
community, and especialy two Phys. Rev. Letters afew years ago on angular correlations in molecular Auger decay and non-dipole

electron emission effects in fixed-in-space molecules bear witness of this successful multi-national cooperation.
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1. Comments and Advice about the Department

The Department from the IMS in the Integrative Bioscience Center has been highly productive over the past five years. At
present, the Department consists of three research groups: Those of professors Fujii, Aono and Kitagawa. Each group has
complementary research skills and interest and they have selected projectsto study in which each can contribute in avery significant
way.

Thisisclearly acase where the wholeis greater than the sum of the individual parts and it represents the type of collaboration for
which many institutions strive but very few achieve. The combination of having expertise in model complexes, in several protein
systems and state-of the art spectroscopy in the type of mixture that leads to very sound and insightful studies. There are two central
aspects of the Department that have led to its success: The Laser Spectroscopy Resource Center and awell-defined and collaborative

focus on heme protein chemistry.

The Laser Spectroscopy Resource Center

The centerpiece of the department is the Laser Spectroscopy Resource Center built up over the past several years by Professor
Kitagawa. As| examined the Center, it became clear that it isaworld class center that is utilized not only by Japanese investigators
but by investigators from all over the world. This Center has served as an attraction point for international scientists to carry out
innovative research. Indeed, Professor Kitagawa lists 50 investigators from all over the world who have collaborated on research
projects at the Center over the past five years. When they cometo the Center it is both valuable for them and for the students and the
scientistsin the IMS as each learn from each other. It also affords opportunity for international scientiststo learn about al of the
projectsthat are going on in the Integrative Bioscience Center. We have such Centersin the United States that are supported by the
National Institutes of Health. They are the research Resource Centers and they make available high technology instrumentation in
all areas of Bioscience to the scientific community. They are highly valued as it is very important to have in one place alarge
selection of specialized equipment in order to make rapid advances in the competitive scientific fields. Among the ~70 Research
Resource Centersin the United States there are only two which have some of the capabilities of that of Professor Kitagawa-the one
at MIT under the leadership of Professor Michael Field and the one at the University of Pennsylvania under the leadership of
Professor Robin Hochstrasser. | was a member of the review committee for the last evaluation of the Center at the University of
Pennsylvania and it received an outstanding evaluation, but the Center at Pennsylvaniais no better than that assembled and directed

by Professor Kitagawa. Itis my understanding that the present plan isto deconstruct Professor Kitagawa's Center when he retires.
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| am surethat all of the equipment will be well utilized in other laboratories, but acohesive Center will be permanently lost. Instead,
it is my recommendation that the IMS maintain the Laser Spectroscopy Center and a new Director for it is brought in to run and
expand it even more. | believe that atechnological advantage, presently enjoyed by Japanese scientists, will be lost if the Center is

dismantled.

A Focus on Porphyrin and Heme Protein Chemistry

The primary work that goes on in the Department focuses on porphyrins and heme proteins. Hemes are arguably the most
important and versatile redox centersin Biology. Thisis because they can play so many diverse roles, ranging from electron
transfer, to oxygen storage, to oxygenation of organic substrates, to generation of signaling molecules, to serving as molecular
biosensors, to name but afraction of their many functions. Most significantly, work coming from the Department has made significant
advances in many different areas of heme protein chemistry, such as heme based gas sensors, oxygen activating proteins, high-
vaent heme intermediates and heme degrading proteins. In each of these cases the work has been published in the leading journals
such asthe Journal of the American Chemical Society and the Journal of Biological Chemistry. Furthermore, it isimportant to note
that their studies have received international recognition resulting in invitations to speak at major conferences and invitations to
write in-depth review articles about their work, such as those written for the Accounts in Chemical Research and Coordination
Chemistry Reviews.

Obviously, all areas of biochemistry/biophysics cannot be covered by only three research groups. It is necessary to be selective
in choosing projects. If each of the research groups were working on projects that were unrelated, they would not be able to achieve
such ahigh impact. By focusing on metallo-enzymes and specializing in heme proteins, the Department has maximized the impact

it can have given its limited size.

Future Directions

| recognize that soon the Department will change as Professor Kitagawa will retire and Professor Fuji will move to a different
ingtitution. When they are replaced, it should be with individuals who have interests that complement each other so asto achieve the
same type of synergy that has existed in the past. Continuing to focus on some aspects of metalloproteins would be awise direction
tofollow and it will fitin with the interests of Professor Aono. In addition, metalloproteins lend themselves to avariety of different
types of studies as they offer spectroscopic “ handles’ to study the functional properties of the protein. Furthermore, their diversity
alowsfor studiesto focus on inorganic, organic or biochemical properties. Thus, it will fit in with the general goals of the IMSthat
have a very broad scope.

Another important direction to consider as a centerpiece of the Department is that of membrane proteins. Thisisaresearch area
that has already been initiated by Professor Kitagawa through the research grant he wrote that establishes a collaboration with the
Ingtitute for Protein Research at Osaka University. The Program entitled “ Assembly and reconstruction of membrane proteins and
cellular molecular machineries’ is avery important. Membrane proteins make up about one third of the proteome of the cell.
Nevertheless, the understanding of their structures, mechanisms and interactions are far-less well understood compared to those of
water-soluble proteins, owing to the difficulties in dealing with membrane-bound proteins. The need for new work in this areawas
highlighted in the December 1, 2005 issue of Nature in which an “Insight” series of papers was devoted to Membrane Biology. Over

the next several years, many new developments are anticipated in the understanding of membrane proteins so it could be a very
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fruitful research areafor the Department from IMS in the Integrative Bioscience Research Center.

In Summary, it will be most important the Department from the IMS in the Integrative Bioscience Center to maintain a highly
collaborative group of investigators who have complementary strengths and common interests in some significant problems. | also
wish to re-emphasize the importance of maintaining the Laser Spectroscopy Research Center. It isthrough such centers that major
advances can occur and with which both Japanese and international scientists can have atechnological advantage over those who do

not have access to such a state-of-the-art center.

Sincerely yours,

Denis L. Rousseau, Ph. D.
Professor and University Chairman

Department of Physiology and Biophysics

2. General comments about the IMS

The IMS has an outstanding reputation in the scientific community. Aswe move ahead in the new century it is appropriate to
evaluate the types of research efforts that will be needed to maintain its high reputation. Inthe US, there are clear changes that are
happening in the sciences especially in chemical, biochemical and biophysical fields. If you look back several years ago at various
Science and Technology reports, each discipline and sub-discipline was isolated. This has dramatically changed. It isnow well
recognized that advances in the future will depend on collaborative work in which scientists with very different skills will come

together to address problems.

Research in the 215t Century

The new approach for scientific research is being stressed in both the biological and chemical sciencesfields. For example, in
The NIH Roadmap for biological research in the 21% century presented in 2003 by Elias Zerhouni, the NIH director, [ Science 302,
63 (2003)], one of the three themesis “ Research Teams of the Future.” Theideaisthat they must be far more interdisciplinary than
in the past to address complex problems. To devise and use state-of-the-art technologies will require the expertise of physical
scientists, biological scientists, mathematicians, engineers, computer scientists and others. One of the other themesis*“ New Pathways
to Discovery” in which advances will depend on an extensive “toolbox” in which researchers will have access to new technologies,
databases, and other new resources.

In the Chemical Sciences asimilar need for interdisciplinary is being stressed as described in the National Academy of Science
report published in 2003 entitled “Beyond The Molecular Frontier: Challenges for Chemistry and Chemical Engineering.” In the
Executive Summary of this over 200 page report it is stated: “We conclude that science has become increasingly interdisciplinary,
and it is critical that the disciplinary structures within our fields not hinder the future growth of chemical sciences into new areas.
Interdisciplinary refers here both to the strong integration from the molecular level to the process technology level within the
chemical sciences and to the intersections of the chemical scienceswith al the natural sciences, agriculture, environmental science,

and medicine, as well as materials science, physics, information technology, and many other fields of engineering.”
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The Integrative Bioscience Research Center

It is clear from the Direction for future research discussed above that the leadership of the IMS was very wise and forward-
thinking when it established the Integrative Bioscience Research Center.

Bringing together groups from the IMS, NIBB and NIPS is exactly the way future research teams can make significant new
discoveries and advances. One would hope to have strong collaborative interactions within each Institute as well as interactions
between those from the different Institutes.

Certainly, thethreefrom the IMS, Professors Kitagawa, Aono and Fujii, have achieved to goal of establishing strong collaborations
between their research groups. However, it appears that there have not been strong collaborations between the groups from the
different Institutes and in the future greater efforts should be made to establish collaborations between the scientists from these
different Institutes. In addition, thisis a perfect time to establish strong interactions between the Integrative Bioscience Research

Center and the Research center for Molecular Scale Nanoscience and Coordination Chemistry.

Research Directions

The directions for the research programs should be established by two criteria. 1. What are important problems that can be
addressed by the available personnel with the available resources; and 2. Considerations should be given in the selection of problems
in which the strongest overlap between the groups can be achieved. These two have been met in the past among the IM S researchers
as the focus on heme proteins with the combination of advanced spectroscopy with expertise in several heme protein systems and
model compounds gave outstanding synergy that has led to significant advances in the understanding of these systems. Because of
the vast number of physiological functionsinvolving heme proteins, which play such extensive and diverse rolesin biology it should
be an areain which collaborations between the research groups from the IM S and those from the NIPS and the NIBB could establish
fruitful that could take the research to anew level.

The general area of heme protein structure, function and spectroscopy also lends itself nicely to research on single molecule
processes and nanotechnology. Asyou well recognize, single molecule studies and nanotechnology are important new scientific
areasthat will have an enormousimpact in the future. Indeed, the advances from research in this area are so highly regarded that the
National Institutes of Health in the US has established an “ Alliance for Nanotechnology in Cancer” in which it is projected that
through the power of nanotechnology thereis goal to eliminate suffering and death from cancer by the year 2015. While | think this
istoo optimistic apromise, it does underscore the great expectations from thistype of research. Nanotechnology isawide open field
and isageneral areain which research groupsin the IMS could establish fruitful collaborations with the members of the Research
Center for Molecular Scale Nanoscience and Coordination Chemistry. The ongoing work dendrimers in the group of Professor
Kitagawa could fit well into such a collaboration as dendrimers are a very important class of nanomaterials.

The existing expertise in Raman spectroscopy and fluorescence can be adapted to study kinetics, structure and protein folding,
for example, on the single molecule level.

Another important area to consider is that of membrane proteins. Thisis aresearch areathat has already been initiated by
Professor Kitagawa through the research grant he wrote that establishes a collaboration with the Institute for Protein Research at
Osaka University. Membrane proteins make up about one third of the proteome of the cell. Nevertheless, the understanding of their
structures, mechanisms and interactions are far-less well understood compared to those of water-soluble proteins, owing to the

difficultiesin dealing with membrane-bound proteins. The need for new work in this area was highlighted in the December 1, 2005
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issue of Nature in which an “Insight” series of papers was devoted to Membrane Biology. Over the next several years, many new
developments are anticipated in the understanding of membrane proteins so it could be a very fruitful research areafor IMS and
could involve several research groups.

In order to maintain high research standard, it is necessary to have alarge number of young people around. Apparently, the
Grant for the membrane protein studies obtained by Professor Kitagawa has been used to support several post-docs and students.
Thisis extremely important. The young scientists are the ones who do the work and bring in fresh ideas. Greater support for post-
docs by the Institute would be away to accelerate the research programs and cultivate new ideas and directions.

In Summary, | want to congratulate you for establishing the Integrative Bioscience Research Center and re-emphasize the
importance of continuing strong support for the Center and advances that may be made by further enhancing collaborative projects.
The research directions should be selected by their importance for the advancement of scientific understanding and for their potential

for fruitful multidisciplinary collaborations.
Sincerely yours,
Denis L. Rousseau, Ph, D.
Professor and University Chairman

Department of Physiology and Biophysics
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