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Have you ever thought that you can touch
individual atoms and molecules that make
up your body? Our body is a collection of
some trillions of cells that enclose within a
thin layer of phospholipid bilayer thousands
of different kinds of proteins as well as DNA,
RNA and other low molecular weight
molecules such as ATP. The cell membrane
contains membrane proteins up to 50% in
weight that work as, for example, channels,
enzymes, receptors, etc. giving highly
developed functions to the membrane.
Atomic force microscope (AFM) allows you to
touch individual protein molecules on the cell
surface using a sharp needle that works as
your finger tip.

The sharp needle of AFM is attached to a
small spring so that, when the needle
touches the cell surface, it would push up the
spring slightly. This slight upward deflection
of the spring is detected by the laser system
called the optical lever. If the needle head
has ligand molecules with specific affinity to
a certain receptor on the cell surface, a
non-covalent link is formed between the
ligand and the receptor when the needle is
brought into contact with the cell surface.
Next, if you try to pull off the needle from the

cell surface, you have to break the bond
between them by applying a force through
downward deflection of the spring. Thus, by
monitoring  positions where a finite
separation force is detected, you can tell your
friends, "Aha ! here I found the receptor!"

In such a way, it is now possible to map the
presence and absence of specific kinds of
receptors on the surface of live cells without
damaging them. "Receptor mapping" in this
fashion will be a useful tool in cell biology in
the near future because it is easy and
damage free. Some of the membrane proteins
are freely floating in the lipid bilayer while
others are linked to the intracellular
structures such as the cytoskeleton with
varying degrees of affinity. We thought that
pulling proteins with and without linkage to
the cytoskeletal structure should give
different responses to the AFM spring, and
indeed, a clear difference was observed
between the two cases. Thus, not only the
species mapping is possible, but the linkage
mapping is also possible by using mechanical
measurement by AFM.
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Mechanism Regulating the Activity of
Different Calcium Channels

Andres Maturana

Dear Colleagues,

My name is Andres Maturana. I came from
Switzerland. 1 studied biology in the
University of Geneva, where I got my PhD
degree in 2002. In Geneva University, my
research was focused on ion channels. I
studied the regulation of calcium channels
and their role in the initiation of
transcription in excitable cells. I also studied
the proton conduction across the plasma
membrane through the NADPH oxidase.
When I was a graduate student, I had the
opportunity to meet Professor Shun’ichi
Kuroda from the Institute of Scientific and
Industrial Research of Osaka University. I
told him that I was much interested in
coming to Japan to make my post-doctoral
experience. In 2003, I joined his group as a
JSPS fellow for 2 years in Osaka University.
After the JSPS fellowship term, I could
extend my research in Osaka University
until October 2006. My research was focused
on neuronal development focusing on the
axonal guidance and the role of scaffolding
proteins in the cardiac cells.

I joined the Tokyo Institute of Technology
in November 2006 as a tenure track assistant
professor. I am very glad to have the
opportunity to do my own researcher here in
the Graduate school of Bioscience and
Biotechnology.

I am particularly interested in the
regulation of ion channels. Actually, I am
studying the mechanism regulating the
activity of different calcium channels in the
heart, where they are essential
for its function. 1
' would like

understand the mechanism of stress signals
effects on calcium channels activity and

expression in order to prevent -cardiac
diseases. To study the activity of ion
channels, I am wusing the Patch-clamp

technique. The Patch-clamp allows you to
measure directly the ions passing trough one
single channel molecule.

Finally, I would like to thank very much all
the researchers and professors that I could
meet here that are helping me for my
research and daily life here in Tokyo Tech.

My best regards,

7 O0—/N)LTy IDESE

Tokyo Tech: A Great Place for
Education and Profession

Ezharul Hoque Chowdhury
Dear Colleagues:

At first, T would
like to introduce
myself to you. I am
a citizen of
Bangladesh and
came to Japan in
January, 2000 as a
research  student
and completed my ;
Doctor of Engineering program in 2003
under supervision of Professor Toshihiro
Akaike, from the graduate school of
Bioscience and Biotechnology, Tokyo Tech.
After working as a researcher for more than
3 years in the same school, I have joined
Global Edge Institute of Tokyo Tech in
December, 2006 as a tenure-track assistant
professor. In addition to my active research
and teaching responsibilities in the School of
Bioscience and Biotechnology, I have the
duty of promoting the joint research program
between Tokyo Tech and Shizuoka Cancer
Center Research Institute.

I have been working since 2000 on drug
delivery system (DDS). It was the end of
2000 when we found that pH-sensitive
inorganic nano-crystals (active components
of mammalian hard tissues, such as bones &
teeth) are far more smart that classical
organic materials (such as lipid, peptide or
other polymers) in terms of simplicity of
fabricating nano-devices as well as efficiency
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of delivering drugs (such as DNA, RNA,
protein or conventional drugs) to mammalian
cells or tissues. The innovation has
promising impacts on designing new
generation therapeutics for critical human
diseases, like cancer and so on.

In addition to my satisfaction in
independent research under highly
encouraging environment with state-of-the
art facilities of Tokyo Tech, I believe that the
opportunity of teaching offered by the School
of Bioscience and Biotechnology, will
significantly contribute to our development
as young faculty members. I would also like
to acknowledge for generous and valuable
assistance being provided us by the Global
Edge Institute.

Finally, T would like to invite you to the
newly established Shizuoka Cancer Center
where I am spending most of my working
time. A giant and beautiful cancer hospital is
closely associated with the modern cancer
research institute harboring Tokyo Tech
laboratories in its 2" floor.

With best regards,

7 O0—/N)LITy DS

Small is Blg
Jonathan Heddle

Dear Colleagues, I joined the Global Edge
Institute in the spring of this year but only
moved to building B2 in September. Before
that I worked as a postdoctoral fellow at
Yokohama City University, initially studying
structural biology.

Prior to that I was

in the UK (my
home country)
where 1 did a
degree in
pharmacy and a
PhD in

biochemistry. The
world of research
doesn’t stand still

and I am now
involved in
bionanotechnology
research. Working
in the Graduate |
School of
Bioscience and

Biotechnology is a

great opportunity  because of the
concentration of great minds and the
opportunity for fruitful discussions and
exchange of ideas. To quote the great Max
Perutz, the Nobel Prize winner and one of the
founders of Molecular Biology, referring to
the building of the famous MRC Laboratory
of Molecular Biology (LMB) in Cambridge:
“Experience had taught me that laboratories
often fail because their scientists never talk
to each other. To stimulate the exchange of
ideas, we built a canteen where people can
chat at morning coffee, lunch and tea.”
Although, sadly we seem to lack such a
“coffee room” in our building, I nevertheless
hope we can have that sort of atmosphere,

then maybe we too can win 13 Nobel prizes
as the LMB has!

My own research is now in the wide field of
bionanotechnology. This is a new and
exciting discipline in which we are trying to
engineer biological molecules to
self-assemble into nano-structures which
may be useful for building next generation
therapeutics, computer chips and materials.
I am especially interested in engineering
proteins to form scaffold for nanoelectronics
and smart drug delivery systems as well
understanding more of the principles of
self-assembly itself. Already this field of
research is generating a lot of excitement and
interest from academia and industry. Small
really is becoming big!

Best Regards,

7 O0—/N)LTy IDESE

HEART Makes Good Collaborations &
Keeps Great Science
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Learning from Nature
Bayar Hexig (BEEHZ)
Dear colleagues

I am grateful for this
opportunity to
introduce myself and
communicate  with
you in this news
letter. I came to
Japan from Inner
Mongolia of China in
October  1997. 1
gained my PhD
degree in 2005, at the department of
biomolecular engineering of TITech. My PhD
work focused on the creation and
characterization of compositional gradient
structure using environmental friendly
biodegradable polymers. After nearly 2 and a
half years of postdoctoral fellow experience in
the national institute of health sciences
(NIHS) in Tokyo, I was appointed to be an
assistant of professor for the global COE
program on October 1, 2007, and started
studies on biomaterials design and cell
biology in Akaike « Takawa lab.

During postdoctoral fellow period, I joined
to Health and Labor Sciences Grants for
Research on Advanced Medical Technology
and Risk Analysis on Food and
Pharmaceuticals by Ministry of Health,
Labor and Welfare, and my research interest
was to develop novel compositional gradient
functional materials with excellent
biocompatibility. I am deeply interested in
learning from nature, and utilizing the
wisdom of skillfully structured biological
assembly for the design and development of
biomaterials. The gradation of composition
and various factors exists most commonly in
the extracellular matrix, and plays an
important role for executing the
sophisticated behaviors of cells and tissues.

The biomaterials with the potential to
promote the cell recognition and various cell
behaviors are expected in the biomedical
field. It is required to combine several
advanced functions in one material. Learning
from nature, understanding the technique of
cells to construct their owning living
environment-extracellular matrix to perform
various functions and form large tissues and
organ, are believed to provide me some
inspirations for designing and developing

advanced functional biomaterials.

With best regards,
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Translation on a Balance

=R AR
Dear All
It is my great
pleasure to have an
opportunity to

introduce myself. I
took my PhD degree
from TITech in last
March, and became
a research associate I /

of the Global COE

program. I am a member of Okahata lab at
department of biomolecular engineering and

enjoy my vresearch life with energetic
colleagues every day. Since I was a
postgraduate student, the research

environment of TITech has impressed me
because there are not only full facilities, but
also many experts with various backgrounds.
So, TITech is very special and powerful.

Now I am studying the translation system
in living system. Translation means the
process of protein biosynthesis to decode the
genetic information on mRNA. This process
is universal for the living cells on the earth.
That is, it is important to investigate the
mechanism of translation. Ribosomes
synthesize proteins with systematical
interactions by a large number of factors.
Through this process, ribosomes dynamically
move along mRNA. Being interested in the
dynamic and well-ordered behaviors of
ribosomes, I am trying to analyze the kinetic
properties of the translation network. To
determine the kinetics of the network of the
biomolecular interactions, Quartz-Crystal

Microbalance (QCM) has been used in our lab.

Quartz is, as you know, often used in your
watches, because it oscillates very stably by
applying the voltage. On the other hand, it is
known that the frequency is changed when a
substance absorbed on the quartz surface.
Based on this principle, QCM is the balance
for micro substances. Especially, Our QCM 1is
a highly sensitive tool to detect a mass of
absorbed biomolecules at a nanogram level.
As QCM is quite unique compared with other
methodologies, it is useful to analyze the
complex molecular interactions as mass
changes of ribosomes and translation factors.
I am sure of finding new aspects of a
translation system by combination of
biochemical researches and techniques of a
unique device from TITech.

With best regards,

2'8—/\JL COE - Bh#

Fascinated by Chromosomes

AREE
Dear all,
It is my
pleasure to
introduce

myself on this
occasion. I am
an assistant
professor  for
global COE
("Spatio-Tempo
ral  Biological
Network")

since October 2007.

Here is my background. I was trained as a
molecular biologist at Prof. Mitsuhiro
Yanagida's lab in Kyoto University and
obtained a Ph.D. in 1999. In November 2000,
I joined Prof. Stephen C. Harrison's lab in
Harvard Medical School as a postdoc and
acquired skills for biochemical and structural
biological analyses. Then I moved to here and
have been a member of TITech since spring
of 2005.

My research interest is structure of
chromosomes. It fascinates me how a long
string of DNA is folded and packaged into a
chromosome, and how the folding or
structure 1s modulated for «cell cycle
progression and gene regulation. These have
been my research themes since I met them in
my university days. Currently I am focusing
on a group of proteins that regulate
chromosome structure and are required for
faithful transmission of chromosomes to
daughter cells.

In TITech I belongs to Prof. Katsuhiko
Shirahige's lab, which is famous for his
developed "ChIP-on-chip" technology. It is a
powerful analytical tool to know where a
protein in interest localizes along all
chromosomes of yeast (an organism we use)
comprehensively. With this new tool in my
hand, T am eager to advance toward the
mysteries of chromosome here in TITech.

Lastly I'd like to express my thanks to all
the members of BioTitech. 1 enjoy
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encouraging and stimulative atmosphere it
has and, am proud to be a part of this
community.

With best regards,
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RBP4
Investigating the Interaction of gp34
Donny Sunanda, D1
BiRH

Dear all readers,

It is a pleasure to
introduce myself in this
newsletter. I joined the
Tokyo Tech as a student
of The International
Master Course Program
in 2005 in  Prof.
Arisaka’s lab. The
interest have in

A |
biotechnology was initiated while 1 was

I

engaging in a research project in my
undergraduate course back home in
Indonesia. I did a research on preliminary
screening of recombinant vaccine candidates
for streptococcus pyogenes.

I chose to apply to Prof. Arisaka’s lab,
because I find the bacteriophage T4 projects
consistently explored in Professor Arisaka
lab have the potential of practical application

beside its fundamental aspects. The
potency of designing the molecular
machinery and developing the nano

technology based on the mechanism of
assembly pathway and structural
transformations of bacteriophage T4 is a very
promising practical application in the future.

For the subject of my Ph.D. degree, 1
currently investigate the interaction of gp34
(gp stands for gene products), the proximal
part of the T4 long tail fiber protein that
functions as host recognition device, with gp9,
one of the baseplate socket protein. This
interaction is assumed to play a very
important role in the conformational change
of series of structural proteins of T4 during
the infection process. Understanding the

11

interactions of the process and how their
interaction triggers the subsequent
conformational change of the tail will give a
better understanding for the whole infection
process and for exploring the potency of
practical application of T4 phage.

In the future, I would like to be a
researcher in a Dbiotech companies or
research institutes where I can contribute as
well as 1mprove my knowledge and
experience.

BEE
Enjoying Research

Yu Fang (F%), D1
HEARE

Dear colleagues,

I'm very happy to have this chance to
introduce myself here. I came from China
and started my master course two years ago
in Inoue lab, and now I'm a doctoral one year
student. My major is  biomolecular
engineering, and it’s mainly about the
research on eco-friendly materials, which is
in urgent need in nowadays society.

Research is amazing because it can make
lots of impossible into possible. And it can
always lead people going ahead. That’s why
I'm attracted by the research. I also feel
lucky all the time because I meet a very nice
Professor, who always encourages me going
ahead to get to know the essential of
research.

Currently I'm enjoying my research very
much. I hope in the future I can become an
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experienced researcher. For this goal, T'll Best regards,

keep working.
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