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Maximizing the Contribution of Science:
The Importance of Jitsugaku

Yukichi Fukuzawa, the founder of Keio University, lived through a period
of dramatic upheaval before and after the Meiji Restoration. In his book, "An
Outline of a Theory of Civilization", he wrote of his contemporaries: "We have lived
two lives, as it were; we unite in ourselves two completely different patterns
of experience." In such periods of major transition, we are unable to consider
things based on preconceived ideas or old ways of thinking. In that time of
great change, what Fukuzawa emphasized was the importance of "learning." By
"learning," Fukuzawa meant jitsugaku, or "science”, and in particular, "empirical
science.”

Today, we are also in the midst of major changes to economic and social
structures. In such times, it is increasingly important for us to understand
and determine the true nature of things based on empirical evidence, through
learning in fields such as the natural sciences, social sciences, and humanities.
It is only through scientific and empirical learning, or thinking based on
scientific methods, that we can create new values, find solutions to the problems
we face, and make level-headed decisions. Research at Keio University is always
conducted in Fukuzawa's spirit of science.

Currently at Keio University, research activities are conducted extensively
and in various forms, including advanced research, multidisciplinary research,
and international collaborative research. Some research activities evolve with a
deep, narrow focus, while others evolve broadly and expansively.

This Annual Report on Research Activities presents the latest statistical
data, current status, and trends of the research activities at Keio University. We
hope that you will enjoy reading about the research achievements and activities
of Keio University, which are carried out in the spirit of empirical science. We
also expect that this report will contribute to increased cooperation with our
outside educational and research partners.
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Leading to Interdisciplinary and Integrated Research
— Keio University's System for Research Goordination

and Administration
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Professor Toshiaki Makabhe
Vice-President
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Keio University offers 10 undergraduate and 14 graduate schools, with
approximately 1,800 tenured professors engaged in education, research, and
medical services. Among Keio's approximately 33,000 students, the graduate
students with 3,000 in the master's and 1,200 doctoral programs are the selected
few under directed study. Compared to the graduate programs, the undergraduate
are large-scale and wide-ranging, but all the students regardless of the majors
in natural sciences, humanities or social sciences are being trained to acquire
scientific methodology in their junior years of introductory education, and
in their senior years, to conduct research on their own subject as budding
independent researchers or experts.

Keio offers an integrated education as mentioned above, combining
traditional academics with research projects, and has thus provided research
grants with its professors for decades, most typically the Keio Gijyuku Academic
Development Funds or Keio Gijuku Gakuji Shinko Shikin. Started in 1939, this
fund covers a variety of grants for research activities, from individual and

Table 1 List of grants-in-aid programs at Keio University
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Grants for collection, surveys, and research studies of valuable cultural assets from an academic perspective
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collaborative research projects to researches developing advanced research/
educational activities of graduate schools (see Table 1).

In addition to the research grant system, Keio’s each campus has an Office
of Research Administration (ORA) to support research activities including
management of research funds, the Gakuji Shinko Shikin and external funds such
as the MEXT Grants-in-Aid for Scientific Research. In 1998, the Intellectua
Property Center (IPC) was established to support activities related to intellectual
property rights created in the course of research in the university. In October
2003, IPC was integrated into newly established Organization for Research
Advancement and Administration (ORAA), together with the Center for Research
Promotion and Keio Incubation Center. This marked the foundation of a system
for comprehensive research promotion of the university, including formation
of large-scale, interdisciplinary and integrated research projects or research
centers, appropriate management and utilization of intellectual property, and
dissemination of research results to public

The reorganization led to an advancement of Keio research activities, in
terms of the amount of research funds significantly increased from approximately
14.9 billion yen in FY2003, to 20.6 billion yen in FY2011. The majority of the
funds were received from entities outside Keio in the industrial and government
sectors. The more research funds a university receives from outside, the more
important ever becomes the appropriate management of the funds by the
university. Keio also continues working to strengthen the compliance system
by regularly reviewing rules and regulations for research activities, upgrading
operation of Receiving Inspection Center, etc

In April 2011, the ORAA was demolished and transformed into the
Headquarters for Research Coordination and Administration (RCA), with an aim
to further reinforce internal cooperation between the three centers of the ORAA.
The Center for Research Promotion's function converted into the Research
Promotion Division, the functions of the Intellectual Property Center and Keio
Incubation Center to the Intellectual Property Division, and the Planning &
Strategy Division was newly established in the RCA (see Figure 1), in order
to create a system that could strategically and organically promote research
activities so that individual, innovative research could eventually lead to
interdisciplinary and integrated research, or to the creation of completely new
fields of study

Figure 1 Research Support from Start to Finish
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Returning fruits of research to society
in forms of education and medical care
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Returning fruits of research to society through
technology transfer and new venture creation
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Leaders in New Research Efforts
HI-BHRRNOEALF

Interview

Related to Mass Customization

N RE (BFBHIR)

In Search of Mechanisms for Behaviors and Phenomena
(PR HRETAE—ay ]| 2HSBFHPRKDA DX LERETS

Akinori Ono (Professor, Faculty of Business and Commerce)

Professor Ono specializes in marketing, with an emphasis on competitive strategy and consumer
response. He is recently focusing on a “mass customization” strategy as the ultimate means of
responsive market orientation, while developing logical, empirical research accordingly.

In the age of mass customization, the market is overflowing with more personalized
products than ever

"Mass customization” is a new supply system in which a diverse range of products are personalized
to meet the needs of individual customers. Many businesses which have adopted a mass production
system are now starting to provide customized products. These "mass customized" products already
exist in many fields, such as tailor made suits, customized PCs, universal furniture sets put together
according to customer needs, and shoes for which the customer can freely select part colors from
numerous combinations. With the aid of new technologies, mass customization can offer consumers
personalized products at prices comparable to those of mass produced goods.

However, if all businesses implement mass customization into their own product lineups,
consumers will have both pros and cons to deal with. One of the cons is that, by allowing customers
to choose freely and order it their way, they'll ultimately end up with the same product no matter which
business they buy from. Basically, the products are personalized, but if each business focuses solely on
customization, all products are ultimately standardized. In order to solve this dilemma, and for the new
marketing era of mass customization to reach maturity, new strategies will be needed.

Researching mass customization in Japan, to achieve development based on synergy with
practical business

Mass customized products are already being provided in various fields. Customization techniques
are not only being used with products, but advertisements and discount coupons use them as well.
Marketing mixes are starting to develop which are personalized to meet the needs of each and every
customer. Research is being conducted to develop a tangible understanding of the actual situation for
a diverse range of mass customization systems. The results have been featured in academic journals
throughout North America and Europe, and are garnering a great deal of attention among academic
circles and the business world alike.

Even before "mass customization" received worldwide attention as a topic of research, the people
of Japan have been earnestly providing products and services in a way that thoroughly considers the
customer's needs and wants. A recent example is the pioneering "Just In Time" production system used
by Toyota, which has emerged as a leading method of mass customization on a worldwide scale. | firmly
believe that such academic research of mass customization in Japan will lead to further developments in
the near future, through a synergy with practical business.
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with True Design
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From "Automation” to "Freedomation" Improving QoL

Masahiko Inami (Professor, Graduate School of Media Design)

Through bioengineering, HCI (human computer interaction), and robotics, Professor Inami is aiming
to create an augmented human (AH) for practical use, able to expand upon human abilities. His
research results are diverse, spanning the fields of physics, mathematics, and physiology. One fruit
of his research is "Retro-reflective Projection Technology (RPT)", which is also referred to as "optical
camouflage," was selected as one of the "coolest inventions" featured in a 2003 issue of "Time"
magazine.

Planning + Concept = Design
Design Changes the Relationship between Humans and Objects

"Supernatural powers", which are expansions of human abilities, can be attained through expanding
human 1/0 functions using science and engineering. To deepen my interest in this topic, | decided to
become a researcher, at first majoring in molecular biology, but later moving on to robotic engineering as
a more direct path to bringing about an AH. However, when | developed the "Robot Phone" as a new way
of communication using robotics, | realized that, at least from a technological standpoint, that we still
didn't have what it takes to bring about an AH. No one wants to touch a robot which only has a skeletal
frame, but by dressing it up like a Teddy bear, people are drawn to it. In other words, communication
with robots can be achieved with design acting as the mediator.

Today at the Graduate School of Media Design, we are aiming to bring about an AH, by not only
utilizing the physical and mathematical approach, but also considering the physiological aspects,
combining "planning" and "concept" as the two original meanings of design.

The new concept we are proposing for this goal is called "freedomation.” This differs from
"automation" in that, while automation makes machines work to perform a goal, the intention of
"freedomation” is to improve upon QoL (quality of life), through functional expansion of human 1/0. For
example, imagine being able to operate a car according to your thoughts, and just to drive for the sake
of enjoying the drive. This would not be an "automobile," but rather a "freedomobile."

And although light is faster than sound, humans are able to process auditory information more
quickly. An important part of using freedomation to bring about an AH involves designing a "sense of
reality" through the five senses, which shares the common traits of various results gleaned up to now.

|Fusing Seeds and Needs for the "University Hospital" of Engineering

At the Graduate School of Media Design, we refer to research as "real projects.” In addition to their
role of producing the "seeds" required for science and engineering, those seeds must be tied together
with "needs" to bring practical application into sight. Businesses must be involved for this type of
research to succeed, making the entire process similar to the university hospital, in that the roles of
research, education, and clinical use are mutually shared.

One specific result is the application of Retro-reflective Projection Technology to automobiles,
which | estimate will be accepted for practical application in about 5 years. We are currently fusing
"seeds" and "needs" within the university. As an example of cooperation between the medical and
engineering fields, we are carrying out joint research with the School of Medicine and the School
of Science and Technology regarding remote endoscopic surgery. Keio University takes pride in its
progressive efforts in Japan for cooperation between the medical and engineering fields.

In addition, efforts to propose a "Living Lab" as a new R&D paradigm have begun. Users are
involved in development, providing a research method in which the unconscious reactions of users
can be developed into feedback. The unconscious mind of humans is read in order to create a more
comfortable living environment, utilizing sensor technology and IT advancements for example, to adjust
indoor lighting appropriately for the time of day. We anticipate that this idea will come to fruition in the
near future.

4

By applying "optical camouflage" to a car, it is possible
to project a full external view from the back seat. This
technology is expected to prevent accidents, and enable
drivers to check visually when back into a garage, which
has required intuition and experience up to now.
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the Traditional Disciplines
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Shedding Light on the Relationship between "Mind,
Brain, and Body" through Research Venturing Outside of

IERDFRBIHEBRAT=MARICEK ST [1W-Fi-BF | OREFRERASHICT S
Satoshi Umeda (Associate Professor, Faculty of Letters)

In recent years, various types of research have been carried out regarding the relationship between
'mind and brain," and many facts have been clarified as a result. However, a lot of unknowns still
exist in terms of how anxiety and stress are tied to the actions of the brain and body. This is what
Associate Professor Umeda’s research is focused on, in an attempt to explain the relationship
between "'mind, brain, and body" by joining together multiple disciplines for a single perspective.

IShedding Light on the Complex Mechanisms of Brain, Body, and Mind

My research focuses on "cognitive neuroscience" beyond the field of psychology, in an attempt to
understand the human mind based on brain function. Neuroscience has advanced remarkably in recent
years, shedding light on the functionality associated with each region of the brain, but my research
primarily looks into emotion and sociability related mechanisms.

In general, "emotion” refers to actions and feelings of the mind such as joy, anger, and surprise, but
they are actually tied closely together with autonomic nerve activity throughout the body, such as a quick
heartbeat, or sweaty palms. Sociability is connected to a higher order of emotions, such as empathy and
loneliness, and is significantly related to communication.

We know that the frontal lobe is a region of the brain that is significantly connected to emotion and
sociability. If the frontal lobe is damaged due to sickness or accident, emotional and personality-related
disorders will often occur, and when investigating the human brain of someone who has a developmental
disorder causing reduced sociability, we know that the frontal lobe is related. On the other hand, it is
still unclear how brain activity supporting "actions of the mind" such as emotions and sociability, are
tied to actions of the body. To investigate this connection, we are performing various experiments with
tools such as the functional MRI, to visualize brain activity, and physiological measuring devices to
visualize physical activity.

|Understanding Overall Brain Activity for Clinical Applications

| selected this research topic when | was a graduate student. A professor at the School of Medicine
asked me to work with him on some clinical research related to a drug for treating Alzheimer's disease
and dementia, which ultimately sparked my interest in the topic. The field of psychology is further
divided into specialized fields of study such as memory or emotions, but being well-versed in only one
of these subfields is insufficient for use in the clinical field. From this experience, | clearly realized the
importance of understanding brain activity throughout the entire brain.

Currently, Keio University researchers from multiple disciplines, including psychology, medicine,
philosophy, pedagogy, and robotic engineering, are carrying out cutting-edge joint research on the mind.
As one of them, | am attempting to shed light on the complex mechanisms of the brain, body, and mind,
based on a comprehensive knowledge of the issues (as mentioned before), and comparing research
results on brain damage and developmental disorders.

This research has the potential to develop into various clinical applications. We can provide
guidelines on considering the most effective method of rehabilitation for people with cognitive

function disorder, and present

data to act as a basis for

T e handling/diagnosing problems

associated with people who have

U developmental disorders. We can

also provide suggestions, such as

a reduction in autonomic nervous
function possibly being connected
to truancy, and contribute to
the development of various
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Decellularization

Hiroshi Yagi (Instructor, school of Medicine)
MK ¥ (EFEBRVED

Forging a Path to New Organ Regenerative Medicines,
Using Extracellular Matrix (ECM) Scaffold by

BRRR{EIC S BN v ) v 7 AEREAVTH = LiRSZBEERDEH 2R

Up to now, the mainstream method used for regenerative medicine was to create tissue from a
single cell, but possible tissue size and function were limited. Instructor Yagi is attempting to move
forward with a new challenge in regenerative medicine, which should make waves in the field, using
a whole-organ decellularization technique. Through the unique perspective and skill of a surgeon, he
is in search of a path leading to new organ regenerative medicine.

|The Inception of Organ Regenerative Medicine Using Decellularized Scaffold

In recent years, the field of regenerative medicine continues to develop, with dramatic advancements
via current mainstream methods of creating tissues from a single cell, for corneal or neuronal cell
transplantation, etc. However, when trying to generate tissues which can evolve clinically applicable
functional levels, or replace the parenchymatous organs themselves, it is difficult to reach the necessary
size without structural support from ECM and continuous blood flow.

Decellularized whole-organ scaffold is attempted to generate functional organs by reseeding cells
including stem cells into it. When all the viable cells are removed from a tissues, you might think they
will dissolve, but actually a semitransparent matrix structure remains with certain protein components.
Blood vessel structures remain within that structure as well. Interestingly, this structure is solid enough
to attain surgical anostomosis and technically possible to transplant them in the body. In addition, by
injecting cells into this structure via vessels, they engraft remarkably well and express cellular function.

We started using this decellularized scaffold in small animals, and are currently evaluating its
effects on the pig, an animal more closely related to humans. Our research attempting to completely
decellularize organs using a method announced in these last few years is progressing relatively well with
small animals. And as a surgeon, | should be able to transition smoothly to performing this technique
on larger animals, with the ultimate aim of applying this research to clinical use. From an environmental
standpoint, Keio University offers a laboratory exclusively for large animals, which has been a great help
in moving our research forward.

| Anticipating Future Clinical Applications

Our goal is to produce the matrix scaffold of a liver that cannot be used as a transplant donor, and
create a replacement organ using regenerative cells such as iPS cells.

As a clinical application for the liver, we will most likely use an older patient who experienced
liver failure, but does not have liver transplantation as an option. We will then transplant the liver's
matrix scaffold with functional cells in sections. Since this technique can be applied to various
organs, it carries a lot of potential for the future as a method of treatment that does not require organ
transplantation.

Because of this, we would first like to successfully transplant into a pig model, and publish
our results within a year. And then by establishing a repeatable protocol based on this research, we
would like to carry out clinical testing within 5 years, and eventually get over the hurdles for clinical
application.

Decellularization matrix
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This conceptual diagram shows the development
of new regenerative therapy through a fusion of
decellularization and stem cell technologies.
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Single Carbon Nanotube
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| Discovering New Physical Phenomena by Measuring a
KoF)F1—TEMETHIET. HLLVMBERKERRTS

Hideyuki Maki (Associate Professor, Faculty of Science and Technology)

The devices fabricated by microfabrication techniques have been used for investigating the physical
properties of a single carbon nanotube. These techniques also enable us to develop new functional
devices with a various nanomaterials, including graphene, nanowires and polymers. These can
be widely applied for the fields of optical, electronic, magnetic, superconducting and mechanical
properties.

IShedding Light on New Physical Properties Which cannot be Measured in Bulk

CNT is a well-known nanomaterial, but it is not so easy to extract a single CNT and fabricate a device
with it to measure physical properties. The nanomaterials exhibit unique properties, widely ranging from
classical physics to quantum one. For example, a single CNT has an excellent thermal conduction property.
As with a light bulb, a CNT will emit blackbody radiation under applying voltage, but when using a single
CNT which can quickly dissipate heat, high-speed modulation of blackbody emission can be realized at
approximately 1GHz, which was unheard of in conventional materials. This remarkable technique can be
applied immediately to a micro-size light source in optical interconnects and so on.

CNT is highly-compatible with current silicon technology, is made of carbon for low environmental
impact, is a low-cost material, and has a variety of other merits, meaning it should be applicable to all
sorts of optical and electronic devices in the near future.

As a recent example of my study on the fundamental nanoscale physics with CNTs, | present
superconducting nanowire on a CNT.

Using CNT to discover physical properties on a nanoscale, | present superconducting nanowire on
a CNT. By forming NbN, a superconductor in bulk, on a single CNT and thinning down, | was able to
observe the disappearance of superconducting transition. Using current lithography technology, wires
can only be created to the order of a few dozen nanometers. But when using my method, a nanowire
of 10 nanometers or less can be created. Nano-devices can be used in this manner to perform basic
research on the nanoscale physics.

| have also demonstrated the emission wavelength tuning by applying strain to CNT. All of these
results were obtainable by handling a single CNT for measurements.

|Synthesizing, Measuring, and Evaluating Nanomaterials Brings Understanding

When | was researching semiconductor surfaces as a student, and came up with a practical, ground-
breaking idea, | was sadly unable to express how useful it was on my own. Because of this experience
| now practice a comprehensive style of research as often as possible in my laboratory, in which |
synthesize nanomaterials, fabricate a device, and then measure the physical properties. This method
takes much time and effort, but you could say it's the starting point of my research. Doing all tasks on
my own takes time and effort, but it's important to get feedback for ideas right away.

Nano-device technologies are at the foundation of my research, including the micro-fabrication
and microsignal measurement techniques, which are essential for creating measurement devices.
Nanomaterial measurement is not easy, but these techniques can be applied to various nanomaterials
in addition to CNT. I will continue researching various nanomaterials into the future, including CNT,
graphene, metal microparticles, nanowire, and polymer.

| would like to discover new physical phenomena by measuring nanomaterials, and develop this
method into a new field of research.

Research Approach
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Fields of research based on nano-device technologies are being developed for a
wide-range of fields, including optics, electronics, magnetism, superconductivity,
and machinery. Moreover, various fields are mutually combined, such as light and
electricity, electronics and machinery, etc. producing a wide range of research results.

F/TINA AR B & VRS BIE, K- BF Wik BaE- %
WMBRESERDPBICEHINTWS, FLEDHTEBEICEEL, %
FRAERREEAH L TWNS,

MMM EFALLET/INA RERL.
EDH—R>F/Fa1—7 (CNT) O#EZEHE
EIDFEZMILUIc, CNTDIED, 757
V. F/TAT— RIY—RE, IXIFRT
JBEOHUWYIEERRL., FRET /N1
Z2DFFEZEIET,

ZOINAZ IS, BEFYIE. iR, BE
E R ERICELREZIKICDIZS,

NIV HRITIERETERL
HlcEYERBESHIC

H—mRy+/Fa—7 (CNT) F&<M5hi=F
JETID, CNTZIARLEFIOELTT /NI R
LU, ZOWHEEREL TWSIEGIGEZ<HDF
Bho T/ VEREOYIER. HENZYENSE
FHRREDETEZIRICOIEDET, fIZIE, 14D
CNTOBRE R IZFER ICEBNTVWET, CNTIF
BEZEMNT 2 ETEIRDOL S ICRAERGT R
DESNEIH KRB TED1ERDCNTZF)
FAdNnIE, fERIERTRER 1GH ZE TERZE A
HERERBFERENRFHNRRAEICROET,
nig, FIZIEHRA YT =0T NRETOHUNK
RELT, IICTHIRAERZSRENIEITT
ED

CNT I, BEFD YU OV Eilf & DR WRMIE., &
FREWSERREAR. RETEEEW XYy bk
EHLTRD., SBIRLABK-BF T /N1 ANGA
MNEFENET,

/R =L TOYERBBICCNTZFIA U
BEDOFIELT, CNT EOBIRES /74 7 —Hif
ROBDET . BE. BLEERTHIRL-AT
(NbN) Z1ADCNT LI UL THLTW &,
BEEGEBURRDIIEHBRATEL U, BE
DIVTZ7 4 —EMTERE+F/ A—NILA—
T—DTAV—ERNRATIN, FADOFEZH
Whid, 10/ X—=KILLITOF /714 —5614E
BAEETT, TDLSIC, F/ TN R, ¥tED
ERMEicbiATEEY,

ZDEMTH, CNTICEENINY 5T & T, FBHK
REZATEDMHELREGRHLTWET, Iho
DOEREFITNT, 1ROCNTZED KW, HIETE
NS ZE/ENHDTY,

F/MEOERK-HE - FFHEZ
FTRTITIDNEIZEDLHIBIENHD
EEAEREOHRZ L TWRERR I, R
DR TEALEHHNROTEEVNS LT A FTH
/oNTH, ZOEAKZESTRERVEVSER
BRIEHHDEU, CORBNSIRER. 7/
BEAE.UERT/INA RAZEE. MIEAEETE
—BULTTSEWSRYMIILEERBEIFTERLT
WET, FREEREBIENNDETH. IO FADOHF
BORBER>TWEEVNZZTLELD, + /8
DR T, EREAENDELLINTVZIES
WYL BOERT . IRTZBSITSFEFFH
CREEDDMDEITN, PATFTTFEISICT 4 —R
Ny TEBZEIFEETY,
MROEB LR >TVWBDE, FIET /N1 RE
BT BT RIS BN TEAT U S S FHRIE AT 3
EF/TINA REM T, F/MEORAEHEET
[EHDEHAN, F/ 7/\A ZEATECNT 21 T
KSFEIFRF/PEICHERNTRETT,
SHHCNT. /57y, @RBHAIFYFH/ T4
Y—  RUR—RE KL BT/ HRETIRICHE
EEDTWE FITBARDSFELTHEREL TV
ESBHUWYEBERRZ, F/YMEDAIEICK > T
HKEUEWEEZTWET,



Interaction Design
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Generating ldeas Through Communication and

TT| BERET

Yasuto Nakanishi (Associate Professor, Faculty of Environment and Information Studies)

Thinking dynamics, which occur during the communication process, produce new ideas that do
not fit into traditional concepts or domains. And in order to generate these dynamics, situations
are created in which humans, space, computers etc. interact dynamically with the surrounding
environment. Associate Professor Nakanishi discusses a new information system below that can
generate ideas for a new era.

|Combining all sorts of information for new ideas

In modern times, individuals, businesses, and communities are always in search of new ideas. |
feel that my task at hand is to create new ideas which do not fit into traditional concepts and domains,
and then bring then into fruition. In addition, I'm researching the actual methods for generating such new
ideas.

Information which acts as a source of ideas is now an element that holds a great deal of weight, in
an environment that includes people. This information does not only include what you write, or what is
written on paper or monitors, but also includes the information generated by friends, people on the other
side of the internet, surrounding physical objects, space, etc.

In order for this diverse range of information to be useful for generating ideas, a new information
system must be created that combines all things, such as sticky-notes, mobile phones, hands, objects,
computers, paper, large monitors, bodies, rooms, buildings, cities, the earth, the internet, and more. We
are currently researching methods on how to build such a system.

INew thought process “Idea Camp"

We have created various digital information systems using cameras, sensors, etc. but we're also
focusing a great deal of attention on analog elements. As an example, we have suggested a workshop
called the "Idea Camp" as a way to move forward.

Ideas are born from the idle thoughts you have while speaking with other people. Any person's
idea can act as a stimulus to lead to the birth of new ideas. We know from experience that this sort of
"divergent thinking" is connected to new ideas. However, places appropriate for divergent thinking are
in no way limited to those in which one's daily life is spent, such as school, the office, one's own room,
etc.

The Idea Camp brings together a variety of places, environments, styles, tools, and programs so
that everyone involved can acquire a dynamic thinking process. It allows participants to go somewhere
they don't usually go, while stimulating the five senses in an attempt to generate ideas. By leaving
their current area, they are able to set feelings from the mind and body at the base of their thinking.
Participants will use various sizes of paper to independently conceive of new environments.

Ideas, concepts, and designs are the practice of lateral thinking. Researching those elements to
acquire lateral thinking analytically and logically is the practice of vertical thinking. Both practices are
essential for researching ideas and designs, and for devising new methods. Moreover, a dynamic and
integrated thought process is needed, in which the relationship these two practices share moves forward
together with time.

We will continue creating dynamic new combinations of vertical and lateral thinking, in our desire
to create a newly-combined system.

Associate Professor Nakanishi's "Dawn" installation, created
based on the novel by Keiichiro Hirano as a motif. The image
changes according to the reactions of those who view it.
Creative emotions are stimulated in others who view it as
well.
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Widening the Scope of Pharmaceuticals Available for
Pregnant Women by Shedding Light on the Functions
and Roles of the Placenta at the Molecular Level

RaSE D HEEE - BRI A FLANTHSHICL . ERHFEATE ZEHOEEEIF =0
Masatoshi Tomi (Associate of Professor, Faculty of Pharmacy)

Associate Professor Tomi’s area of interest is research to discover a more effective utilization of
existing pharmaceuticals for pregnant women by accumulating evidences on their fetal risks. He
is currently focusing on functions and roles of transporter proteins at the placental barrier in the
fetal transfer of drugs. His team is moving forward with research activities within Keio, and also in
collaboration with other universities.

IShedding light on the fetal transfer mechanisms through the placental barrier

One of the primary role of the placenta is to supply nutrients from mother to fetus, but also emits
substances from fetus back to mother. However, because the substance transfer mechanisms at the
placental barrier are remains to be elucidated, we cannot correctly estimate the drug transfer to the fetus,
and this dictates the scope of pharmaceuticals available for pregnant women.

We believe that clarifying the placental barrier functions will help to predict the fetal risk of
drugs and ultimately widen the scope of pharmaceuticals that can be used for pregnant women. More
specifically, we want to be able to estimate how much substance transfers from mother to fetus, and vice
versa, through the placental barrier.

The placental barrier is formed by syncytial epithelium, so intercellular transfer route is limited.
Because of this, substance permeability is largely determined by the type and quantity of molecules
called "transporters," which appear on maternal and fetal sides of the cell membrane. These transporters
basically act as guards, allowing selected sugars, amino acids, and other substances the fetus needs to
pass actively through the cellular membranes. On the other hand, some transporters work for limiting
the fetal transfer of foreign substances including certain drugs, by pumping out them which have entered
into the cell.

Up to now, we've had a general understanding of the expression of major transporters in the
placental barrier, but haven't understood their functions quantitatively. Currently we are developing a
technique for carrying out quantitative evaluation of placenta drug permeability, and are working to
determine a number of each transporter proteins which appear on the placental cell membrane. This
information will increase our understanding of the relative importance that each transporter offers.

|Widening the scope of application for existing pharmaceuticals for pregnant women

When it comes to pharmacokinetics in the fetoplacental unit, it is not easy to perform clinical
research on human subjects, so data obtained from experimental animals are also important. In addition
to our research using experimental animals, we are performing the analysis utilizing post-partum human
placenta tissue with Dr. Tetsuo Maruyama in the Department of Obstetrics and Gynecology. Through
quantitative clarification of species differences in the placental barrier functions, we'll be able to more
precisely estimate the fetus permeability of drugs in humans from the data obtained in experimental
animals.

Eventually, we hope to utilize these research results to narrow transporters responsible for
determining drug permeability to the fetus. This information makes it possible to estimate the fetus
permeability of drugs through a simple screening system for determining their substrate recognitions to
the selected transporters.

Maternal blood Diffusion fE#%i# Carrier-mediated transport
130 4} Hﬂdlﬂil‘lﬂ.lﬂ lﬁﬁ{l‘?.-ﬂ!_ﬂixi—)ﬁ-ﬁ il
* 74 MDR1 ENTZ"

Placenta

e

Fetal blood
BRm

HRORKICOBNIMRLEDIC. EER
NETHIEROEWIRZIERT IAREHL
BDFEE, RERBOMBEEICREIEL TV
BTV RAR—9—FERITERL. ZDHEE-
FREDHFLARILTORARSWICEEFEH
DEBADEISEEILAZBIZIC. FBAS
KU RPEEHEUGHSTHZSESNICEEL
W3,

| BaBSBEF DM B BB X H = X L DAREA

RigiE. TR, SREBICREZHEBL. ¥
ICREDRRBETAEICER > DERH A
BT 2BEEEB > TWET, U UBABOKEE
[FEETDICHBINTWERWZH, RIEADE
TUHEZEULKFRATZIIENTET, TRADE
Fx 5z IHT 2 —RICE>TWET,

2D ENSRRBOBEENBAS MR, TR
HMERAPIREBREAOBSEENEFS5NZDTIE
BUWHNEEZ T, BEOHREZRDE U, RID
Bl BEZEL THEIERI SRIEICENLS
SWBITL. £IBRENSARICENISWETT
20N REORENBZENICOVT, EEMICH
FLARILTHSNCTZZETT,

BE., HEo ERflEETEEEEELTED.
HEDREDSYENA > TN T EFTERNR
RETT, 2078, MfEOZFNZNOAIDMMEZEIC
HFBELTWB MY AR—F = FEENZHFD
BEBEECIDYEDEBEINREDET, &
DRFYRAR—=F—DFEAOEEIZL TR, fz&
ZISHED T S/ BIRE IR IC R E R E T TEIEH
[TEY &SR — D TETWET, BIC—E8
DEYEBY ERBHL T WoltABRBICA ST
BalHHL. RRICRITIERWVWEEIZEDNS
VRAR—=—6HDET,

INETIC. RBICRIZEERN S Y AR—
F—DEBEEN N> TETWETH RKIELTWS
BHFHCADN > TOWERATU ., 2T TRAcB
(FRREEYE Bt % EETHME Y 2RI OBR L
BIZHITZ N5y RR—5 —BHOIEN EERIT
EEDHTWEY, FREOFRAIOMEZE B IR A
OHFEICHBIT BN SV RAR—F— DR FHEE
YIEBMEE OERERERMBESHICENIE. FRTY
ZAR—5 —DEMNEEEN DD > TEET,

| BATEZ A D IF IR A DB S EEFHE AN
FRIERREERICH T 2EYEEICOVTIE ERT
DEGRIARDE L W HRBEBY TORERICES
22E/ERA, 2L ERFBERARAL &
REMHEAME OHFRRRICE > T HERDOE MA
BB ERA VAR ZLITLU TEBLTVWET,
b NREBIEB S REBEEY TOT — 7 H S BB KR
ERIT2TEEEEENICHSIMNCT ZZET. EY
FRIEBATIEICE T 2 REREW < DG R = FIA
LiceE N TOREBITEFAZLDEVWEE TIT
STENTEZEEZTVET,

INSOMEDRREE LT, RIEMICIFEY DR
BB ZREMTIZD TV RR—9 —B%RD
A FNE R TV RR—F —(CH T 2RHEEE
BELRRTHMT LT TEYOREBITIURI %
PO EEE T B ENBIZTY,



Life?"
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Looking into Tardigrades, Using a Computer Analysis
Technique to Close in on the Age Old Question: "What is

£MNLE 1—2 RN ERVO = L ORRICEY [EREldfd ] LD mRElICES
Kazuharu Arakawa (Project Assistant Professor<Non-tenured>, Graduate School of Media and Governance)

In recent years, we've seen dramatic advancements in bioinformatics and genome sequencing
techniques. Project Assistant Professor Arakawa is utilizing those techniques to examine the
tardigrade, sometimes called the "strongest organism on earth," in an attempt to answer one of
humanity's big questions: "What is life?" Below he explains why the tardigrade is often considered
the strongest organism of them all.

|Closing in on the roots of biology through tardigrade research

Up to now, my research has primarily focused on bioinformatics, analyzing organisms via computer,
developing relevant software, and computer analysis of the organism's blueprint, known as the genome.
But lately I've been utilizing those techniques to focus primarily on tardigrade research.

The tardigrade is an organism about 0.1 millimeters in length, with about 1,000 variations
worldwide, and well over 100 variations in Japan alone. It has been sent to outer space, with some
data indicating its survival for 10 days outside of the spacecraft, and successful return to earth,
garning its title as "the strongest organism on earth." The tardigrade is capable of surviving in such
harsh environments due to its ability to withstand extremely dry states of existence. The cells of most
organisms are made up of approximately 70% water. Once that water content is taken away, the proteins
can no longer produce chemical reactions, and the organism will die. However, if the tardigrade's water
content is completely removed, it changes into a cryptobiotic state called "tun." This tun state brings its
biological activity to a halt, but once the water content is restored, its biological activity will start up
again.

From its origins, biology has been an academic discipline seeking answers to the age old questions
"what are organisms?" and "what is life?" But in order to define an organism, we must be able to compare
living and non-living materials. Up to now, this has been a difficult task to accomplish, but by using the
tardigrade, we can compare an organism's living state to its non-living state. Perhaps this will provide
us with some sort of answer as to what an organism really is.

More specifically, we would like to shed some light on cell-protecting mechanisms due to chemical
reactions and physical actions within the tardigrade. Currently we are focusing on the process from
removal of water content from the tardigrade, until its transition into "tun" state. In other words, we
are focusing analysis on its cell-protecting mechanism, and have acquired a partial understanding of
it. However, we still know next to nothing about the mechanism of cell recovery, once it returns to its
original biological state. | want to look into this closely over a 3 to 5 year span of research.

IHow can a cell be protected from aging?

The organism's ability to halt and restart biological activity is closely related to how cells are
created, and also how cells age or reach abnormal states. Perhaps by researching the tardigrade, we'll be
able to glean some knowledge on the ability to prevent against cell aging. We are currently carrying out
metabolomic analysis to look into what sort of processes are occurring when the tardigrade transitions
into tun state, and we have found that an antioxidative effect is working extremely well to counter
oxidative stress. | believe that this discovery can be applied to future research and development of
antioxidants for cells.

A normal tardigrade performing biological activity (left), and a tardigrade in "tun" state, in which
biological activity has halted (right). When water content is removed, it takes on the shape of a barrel.
*Photo by Daiki Horikawa and Fumiko Yukuhiro (right).
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Research Centers & Facilities
AR R - HEEAR ST

Mita Campus
SEF v /8

The Mita Campus is where Keio University was founded, and,
today, stands as the central hub of research/education in Humanities
and Social Sciences. The campus now offers 4 Faculties (Letters,
Economics, Law, Business and Commerce), and 6 Graduate Schools
(Letters, Economics, Law, Human Relations, Business and Commerce,
and the Law School). Multiple independent research organizations can
also be found on campus, including the Research Center for the Arts and
Arts Administration, the Center for Japanese Studies, the Keio Institute
of East Asian Studies, the Fukuzawa Memorial Center for Modern
Japanese Studies, the Shido Bunko, Institute of Oriental Classics, the
Keio Economic Observatory, the Institute for Media and Communications
Research, and the Global Security Research Institute (G-SEC). While
the scope and size of studies are diverse, quite a few, notably the
international comparative studies on rare books, studies on Japanese-
Chinese bibliographies, linguistics, literature, art, and regional research,
are of top level both nationally and internationally.

In addition to its long-time partnership with the Hiyoshi Campus,
the center of liberal arts education, the Mita Campus has expanded its
cooperation with other campuses as well, and has actively carried out
cross-disciplinary research in the recent years.
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Hiyoshi Campus
BE¥X+/N\A

The remarkable characteristics of the research activities performed
at Hiyoshi Campus is that many of them are derived from education
or are directly linked to one another. The campus provides general
education courses for 7 Faculties (Letters, Economics, Law, Business
and Commerce, Medicine, Science and Technology, and Pharmacy). A
number of Graduate Schools are available here as well, including the
Graduate School of System Design and Management (SDM), promoting
research from a systems point of view based on the system engineering,
the Graduate School of Media Design (KMD), aiming to develop media
innovators in the digital media field through international industry-
academia-government collaboration, and the Graduate School of
Business Administration (KBS), for the development of next-generation
business leaders. In addition, research centers covering a diverse field
of disciplines can be found on campus, such as the Research and
Education Center for Natural Sciences, Keio Research Center for Liberal
Arts, Keio Research Center for Foreign Language Education, Sports
Medicine Research Center, Institute of Physical Education, and Research
Institute for Digital Media and Content (DMC).
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Shinanomachi Gampus
BRATF ¥/ N R

Yagami Campus
XEX+NNR

Our Shinanomachi campus with School of Medicine, Graduate
School of Medicine and University Hospital has promoted variety of
researches in the field of medical science and life science. Keio-Med
Open Access Facility, the supports of full range of research equipment
and specialized staffs enable us to carry out the cutting-edge research
activities done by core laboratories and the collaborations among
industry, academia and government. The Center for Integrated Medical
Research provides the Research Park, the loaned space for each
competitive research activity. Especially, we receive internationally high
reputation in the field of regenerative medicine and stem cell research,
including the research for clinical application of iPS cells. Recently,
the Center for Integrated Medical Research has been working jointly
with the University Hospital and Center for Clinical Research to pursue
translational research, clinical research and clinical trials, which now
lead into highly-advanced medical treatments and innovative drug
discovery. Moreover, 8 clusters, such as the Oncology Center and Center
for Medical Genetics, have been making their best effort to implement
cross-organ multidisciplinary treatment and remarkable research
development by combining the functions of University Hospital and
School of Medicine.
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The Yagami Campus is home to the Faculty/Graduate School of
Science and Technology. More than 300 researchers and approximately
2,000 graduate students are devoted to an unceasing flow of research
activities. In April 2000, the Keio Leading-edge Laboratory of Science
and Technology (KLL) was established with objectives of pioneering
research in science and technology to solve contemporary issues and
act as the liaison for wide-ranging industry-academia-government
activities undertaken at Yagami. The KLL provides support not only
to basic studies but also projects that envisage commercialization,
projects known for their uniqueness, and multidisciplinary research.
Examples of its major services include: (1) Coordination of joint/
commissioned research; (2) Management and operation of research
space; (3) Organization of original funding programs such as the "KLL
Specified Research Projects” targeting nascent research and the "Super
Egg Program”(see P32) for young researchers cultivating new fields;
(4) Financial support for graduate school students who participate in
international conferences or conduct research studies; and (5) Holding
events such as the "Industry-Academia Collaboration Seminar" and "Keio
Techno Mall" (see P37) to facilitate the partnership between academia
and industry.
http://www kIl .keio.ac.jp/
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Shonan Fujisawa Campus (SFC)
HEBERF > NA

SFC consists of 3 Faculties (Policy Management, Environment
and Information Studies, Nursing and Medical Care) and 2 Graduate
Schools (Media and Governance Health Management). It also includes
the Keio Research Institute at SFC, as a center for leading-edge research
activities. Researchers involved in the similar research areas at the
Institute form a “laboratory," which functions as an interdisciplinary
organization. This "laboratory" is committed to research entrusted by
national/local public entities and business enterprises. "SFC Research
Consortiums" are also organized at the initiative of the university, under
which joint research projects are performed with multiple external
organizations. Several types of events, including the Open Research
Forum (ORF), are held as a way of utilizing research results to give back
to society. Moreover, innovative research and educational activities are
being carried out in close cooperation with the community. Examples
include cooperation between business leaders and the university
faculty in the "SFC Forum", in which potential industry-academia
collaboration is explored through research, and the establishment of
the "Keio Fujisawa Innovation Village" (through a partnership between
Organization for Small & Medium Enterprises and Regional Innovation
with various regions) as a facility for fostering entrepreneurship.
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Shiha-Kyoristu campus
THIFXYINR

The Shiba-Kyoritsu Campus, where the Faculty of Pharmacy
and Graduate School of Pharmaceutical Sciences are located, runs
approximately 20 laboratories and centers that conduct independent/
joint research in a flexible manner. The campus also has the "Center
for Molecular Target Drug Research”, a shared-use facility established
upon winning the "MEXT - Supported Program for the Strategic
Research Foundation at Private Universities." Basic pharmaceutical
research projects are promoted here, some in collaboration with external
organizations, focusing on: "Formation of a DVD research center in
cell signaling drug discovery for molecular targeting therapies," and
"Formation of a fundamental research center taking advantage of
bioresources to promote good health among citizens."

Interdisciplinary research are also actively being carried out
in cooperation with the School of Medicine, Faculty of Science and
Technology, and Faculty of Nursing and Medical Care to develop new
solutions to major issues in contemporary society, as related to life,
global environment, gene recombination, food safety, and infectious
disease control. In addition, the faculty holds a Medicinal Plant Garden
in Saitama City. Plants there are utilized as living educational materials,
and for research purposes.
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Shin-Kawasaki Town GCampus
G R Ay s Tk AW

Tsuruoka Town Gampus (TTCK)
BRI XY NNR

Based on the agreement with Kawasaki City, Shin-Kawasaki
Town Campus (K?) was established in April 2000. Here, focus is on
cooperative/interdisciplinary research, and the following three principles
provide a foundation for this pioneer campus to advance various
research activities.

M Advancing Leading-Edge Research

Currently, leading-edge research is underway in 16 research
projects with approximately 400 faculty members, researchers, and
students within a multidisciplinary framework. Innovative research
projects include Photonics Polymer and the automatic driving system.
B Promoting New Industry and Businesses

By holding business exchange meetings, participating in various
technology exhibitions, and cooperating with the neighboring incubation
facility, we aim to give back to society through the fruits of research and
to promote new industries and businesses. Multiple university-initiated
venture businesses have also been launched.
M Contributing to Society and Local Communities

Through cooperation with Kawasaki City, and multiple events such
as seminars with citizens and local businesses, various science and
technology-related learning opportunities are being offered.
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In April 2001 Keio University established Tsuruoka Town Campus of
Keio (TTCK) in collaboration with Yamagata Prefecture and Shonai area.
The cornerstone of the campus is the Institute for Advanced Biosciences
(1AB).

TTCK conducts research and development in advanced areas
through close partnerships with Keio's other campuses, and enhances
research and educational activities. The campus proactively transfers
newly created technologies to local governments and businesses
encouraging industry-academia-government collaboration, so as to
contribute to regional development as well as the advancement of
science and technology in Japan.

TTCK also holds attractive educational programs for Keio's
students at various levels such as: "Biocamp”, an educational program
for the students of SFC; "Systems Biology Program" targeting graduate
students; and "Summer Bio College", welcoming students of affiliated
high schools.
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Keio Advanced Research Centers (KARC)
X8R 42—

What is KARC? samzxtr4—&id

http://www.karc.keio.ac.jp/

To accommodate the demand for new research centers, in which various areas of research
could be combined, KARC was established in February 2007.

Each center established within KARC uses external funds for activities (with an annual goal
of at least 50 million yen), and determines which campuses are to be used as bases of operation.
The special features of the faculties and campuses associated with each center are then utilized
and combined to create new research methods and mechanisms. A center's set period is generally
no more than 5 years, but can be extended up to 10 years in some cases. Projects take on various
shapes and backgrounds, with some having large-scale public funds at the core, and others using
joint research with private businesses as a basis. 44 centers have now been installed, with 23
active throughout 2012, and a total of approximately 220 researchers have been appointed or
granted positions in KARC. Each of them plays an important role for the development of research
activities at his/her respective center.

Even after the set periods for centers have ended, it is expected that the centers will be
developed into new research centers or established into new organizations within Keio, where

BEZRE. SEIFRMREHEZME S BIHUWH
FHAFROBEEICIEZ S0, 200742 BICEHEL
V& —(GEE) ZRILE U,

SEARICREBINDE VY —d ABESEEZHR
& (385,000 /AU EZ2BR) £ U SEBSR &85 F v
VINRZEED, BV I —ICEET ZZEPF v V(XD
FRZFNMLDD, TNESZRME UL ULWHEROHD A
PHEH DD OEREFELTWEY, RELBIZRAS
FELHNTIN, ZEZHIBIE10FELTOERSAEETT,
KEANESERETZH0. REBEEOHERHEIE
BEBOLOHE, RBEEHRVCHERKRL T, RILLEK
44Dty T —%REL. 2012FEF. 2830ty 5 —HYE
EELTWELT, REK2202 DM RED FEHICHL
TERFEBAMEZSN, S5 —DIEECE T
BERREERCLTVET,

Yy —HBHPBKRTHR. SV —E FIROMEL
AR PCRBREBORIIIRE, R EBZSISICRESE
TWZEHBFSINTVET,

research activities can continue.

Centers within KARC (FY2012)
SEARtEY Y-V —
Name of Center

Center for Integrative Mathematical Sciences

>y —&H
MEBERNPMELY 5 —

Chair of Center (Position)

Masato Kurihara (Professor, Faculty of Science and Technology)

>y —K (PR
FR A BIRHHER)

GSP Center (Center for Genome Super Power)

GSP (7' / LA—/)\—)XT—) €V & —

Jun Kudo (Professor, School of Medicine)

T # (EPAREUR)

Co-Mobility Society Research Center

J-EEUT A HEMREY Y —

Katsuhiko Ogawa (Professor, Faculty of Environment
and Information Studies)

NI = FRRBERPEREER)

Market Quality Research Center at Keio University

[FEOERER| iRty 5 —

Eiji Hosoda (Professor, Faculty of Economics)

B @+ (BFPEEER)

Panel Data Research Center at Keio University

KR T—F ety 5 —

Yoshio Higuchi (Professor, Faculty of Business and
Commerce)

HBO S (PR

Education and Research Center for Stem Cell Medicine

HilEPHERE L5 —

Hideyuki Okano (Professor, School of Medicine)

% Rz (EFERHIR)

Center of Governance for Civil Society

TRUSANF V2B BERR > 5—

Takeshi Kohno (Professor, Faculty of Law)

A HE CRPEHIR)

Center for Education and Research of Symbiotic, Safe

BESHE B2V AT LTYA VHE

Takashi Maeno (Professor, Graduate School of System

HF BE (VRFLFFA -

and Secure System Design MEEYS— Design and Management) N RIAY NRFRRIER)
Career Development Center for Medical Fr U7 -FaROYTAY - . L P s
Biological Scientists by (A aRa) Toshio Suda (Professor, School of Medicine) Al F4£ (EEHHR)

) AL Seb A | T e Fumihiko Kannari (Professor, Faculty of Science N [T,
Advanced Light Wave Control Research Center SEiRFERHIERRR Y ¥ — and Technology) 1R X GBI REHIR)
Keio Twin Research Center ST TITENRERR Y & — Juko Ando (Professor, Faculty of Letters) Tk FR (CEEEIR)

Collaborative Innovation Center for Cutting-Edge
Life Science Research

EIFERERE / N—ya vty —

Nobuhide Doi (Associate Professor, Faculty of Science
and Technology)

T/ 55 (BTAEERR)

Keio-Med Open Access (KOA) Facility BEFEERLF BB TR Hideyuki Okano (Professor, School of Medicine) FAEF Rz (EFEHIR)
Spintronics Research Center Ay OZU MRV Y — Kohei Ito (Professor, Faculty of Science and Technology) FiE N CEIEEHIR)
Research Centre for Human Cognition ABERMMERREY 5 — Hideyuki Okano (Professor, School of Medicine) A Rz (EFIHR)

Green Society ICT Life Infrastructure Research Center

TI—=VHKRCT A 714V TR
Yy —

Ikuyo Kaneko (Professor, Graduate School of Media
and Governance)

BF BB (BE- AT« PHR
[EE69)

Yasunori Sone (Professor, Graduate School of Media

BIR R (BER- X7« PSR

i i i0 Universi Pt Ly —
The Center for Deliberative Poll at Keio University DPfiRE> % and Governance) )
Research Center for Climate Change Adaptation S[UREENBISAFR Y & — Wanglin Yan (Professor, Faculty of Environment and B MM CRIBIBEHRZEBHIR)

Information Studies)

Research Center on Environment and Energy

RE-IXILF—HREY5—

Yoko Wake (Professor, Faculty of Business and Commerce)

IR 7 (AEEERERD

Keio Jean Monnet Centre of Excellence for EU Studies

Iy y-EREURREY Y —

Katsuhiro Shoji (Professor, Law School)

ER "R CRBMER CERIK
Fhe) i)

Center of Space Law

FEEEZYY— (SU)

Kinji Akashi (Professor, Faculty of Law)

B kA CEZEREIR)

B ERIED T O—/ LR

Global Research Centre of Logic and Sensibility o5 (s Mitsuhiro Okada (Professor, Faculty of Letters) FEIE YA (SCFEBHIR)
Keio Medical and Pharmaceutical Science and EIZEIEYX (SU) Kazuo Kishi (Professor, School of Medicine) & 4% (ERHHE)

Engineering Commons (MPEC)




Media Center (Library)
AF 1T 2—(REEE)

Keio offers some of the best university libraries in the country, providing scholarly ERERORFHEELE LT, ATERABOEN S
. . . . L P [EBRBORE FB- MR- EREXATVET, 6Fv /¢
information for education, learning, research, and medicine. The libraries are on 6 campuses and
hold : | i | g i Each i lored hp is of 2 OREETHIS00AMOEEEE L. ThZDF v
old approximately 5 million volumes of literature. Each provides support tailored to the needs o KRR SN BHE KO BPIS B L L —

research and education activities of various specialized fields. ZERHUTVET,

Electronic Resources
BFEREERK

Academic Databases Zifim7—%~x—2 eJournals EFYv—7IL eBooks E77v ¥

187 57,3725 343,888 =

As of 31 March 2013
Library Collections

REERSH
Material Types
Number of Seats
Japanese Books Foreign Books BB EERE 3L
= = = ES

Mita Media Center
SHEAF ATV — 2,835,611 1,026,236 1,097,778 260,836 311,416 139,345 1,252
Hiyoshi Media Center
BEXT 4 T — 948,204 510,485 242,679 75,043 78,137 41,860 1,445
Shinanomachi Media Center
EBEIAT 1 P — 425,837 79,454 51,541 97,545 191,503 5,794 253
Information and Media Center for Science and Technology
BT2AT T2y 4 — 377,152 104,789 46,027 59,979 161,965 4392 557
Shonan Fujisawa Media Center
SEERA 7 4 P 5 — 444130 250,558 83,451 53,838 27,003 29,280 1111
Information and Media Center for Pharmaceutical Sciences
B AT Y — 73,306 40,785 5,005 7,151 18,533 1832 160
Total &5t 5,104,240 2,012,307 1,526,481 554,392 788,557 222,503 4,778

As of 31 March 2013

Joint-use Facilities, Joint Research GCenters, and Spaces for Rent
HEFARESR XRRARLS - RAREHAN—-R

Keio-Med Open Access Facility (Shinanomachi) EEERFRAKRNAERR http://www.km-oaf keio.ac.jp/oaf/index.html
Set up within the School of Medicine, “KOA-Facility” is operated as a research center for AFRRAERTOY 7 S PEFHIPN E ORFERZRE

collaborative use and joint research. Research studies conducted at KOA-Facility include publicly ”ffﬁ@j;ﬁ‘zg'ji_ﬁﬁ"’z'_’@iﬁ*iﬁﬁ@*%?%%'m
funded projects, joint studies both inside and outside of the School of Medicine, etc. KRRLTOET. SRR SHRRSHR £ L TRESNT

W&,
Shinanomachi Research Park {EEEI:+ > /INAVY—FIN—4 http://www.med.keio.ac.jp/research/rpk/shrp.html  For queries: ras-shinanomachi@adst.keio.ac.jp

Situated within the Integrated Medical Research Building, this facility provides space to various types of research EREOHARRZ, FHREIGIHATOY 7 MOEF

. . . . . . g T . o To. v ° — S N —\, = To . =]
units, ranging from collaborative research with businesses to multidisciplinary research projects. The facility also "‘i’“%@ﬂ,{f“\ ABE, SRy MFITREER
accepts young researchers who wish to have independent space for their studies. 45 operational units are available. BLET. REEHFRARNICENT, BA4GLI=Y b

ERRETY,
Central Service Facilities for Research (Yagami) rhseitE&FR hittp://www.str.st keio.ac.jp/
The center offers facilities, including electron microscopes, large analysis equipment, and a clean room, BT AME. KEDIRE, 7U—>L—LBE, R

to support innovative research. A sensing center of nano-micro heat fluid and thermal properties has been ~ PHPREXABRBERMAL TLET, 20105FEIC(:, Hifc

i idi ; ; TIERBIHRRY R T— I8 T 51 MULRELTFH /AT
opened as the satellite center for building up a low-carbon research network since 2010. ST BE 2 S S 5 — SRR e

Research Space at KLL (Yagami) KLLBIRAN—2R http://www.kil.keio.ac.jp/ For queries: staff@kil.keio.ac.jp

KLL has research space available in the Sousoukan Building on Yagami Campus, and Building KLTREFERRIOS 2 THATSRDICRL
K on Shin-Kawasaki Town Campus, to be used for joint projects between industry, academia, and ¥ 7>/ RARIBESLUHIIES D> % £ 2/ XRKRITHIR

i A ; EBERALRD ANR-RZREBELTWET, BIBERICE
government. The Sousoukan Building has 31 rooms, and Building K has 8 rooms available. a1 KA ATBEEDET

Kyoseikan Collaboration Space (HIVOShI) BEEIAFKRL=aVAN=R http://www.kcc.keio.ac.jp/  For queries: hy-ksk@adst keio.ac.jp

This area is for those who aim to develop new projects with Keio affiliates or through inter- FRRRE, KPERICLOMERRAERRI A%

university collaboration. Provides support to those active on a local/global level who work ~ HRELET MELFEROMLEREL, ML LR
towards creating new initiatives or industry. 5 rooms are available. TEEY SAMEXRLET. BEF v/ AOBERRIC

BIBEHNET.
Keio Fujisawa Innovation Vlllage EEHBRA/N—=avELyY http://www.smrj.go.jp/incubation/stc-iv/ For queries: sfc-iv@kanto-bi.smrj.go.jp
In 2006, Keio University established the Keio Fujisawa Innovation Village in cooperation with FRE (R B RERERRE, BORD. #5111

EHRFEIT2006FICKRBEBLR Ul Y FaR—23 VTR
Ir—lL&LBAVYIT AT BEEDNYF U IKER
ELRENSEEMETOREIR—MERBELTVET,
AE2TEHDEY,

the Organization for Small & Medium Enterprises and Regional Innovation, Fujisawa City, and
Kanagawa Prefecture. Here, incubation managers offer consulting, business matching, and support
on multiple fronts from startup to commercialization. There are 27 rooms available.
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Regenerative Medicine and Stem Cell Research at Keio University

EESEBOBEERS JURARMRE

Research for the fruition of regenerative medicine in Japan has become an important national
topic. Through the "Project for Realization of Regenerative Medicine" supported by MEXT, we
are strategically promoting these efforts within an "All Japan" system. At Keio, this research is
primarily being carried out through the School of Medicine, and together with Kyoto University,
the University of Tokyo, RIKEN and other organizations our university is one of the leading
research centers for regenerative medicine in Japan.

Professor Shinya Yamanaka of Kyoto University generated iPS cells (induced pluripotent
stem cells) from mice in 2006, and was awarded the 2012 Nobel Prize in Physiology or Medicine
for his efforts (sharing the honor with Professor Sir John Gurdon at the University of Cambridge).
Research in regenerative medicine is bound to accelerate more and more into the future.

[The following are the regenerative medicine related government-funded research projects taken
up in this section.]

"Project for Realization of Regenerative Medicine", a project for the commission of scientific and
technological experiments and research by MEXT

(1) First Phase (2003-2007)

(2) Second Phase (2008-2012)

(3) Highway Program for Realization of Regenerative Medicine (Starting in 2011)

(4) Incurable Disease Research with Disease-specific iPS Cells (Starting in 2012)

Establishment of Stem Cells-based Therapy for Damaged CNS

RERZAV-PERZROBEEROHEIL

BHOEICRITIBEEROERICHTHARISERNE
REBEESh, CHRPERPRITHBRMRETSEE
AEEOEREIOI I N ZHRDEL, “A—=ILY v/
> DEFITHEERICHEESNTWET, BESZRATEE
FEERDICHEIES SN, REAZE, BRAZ, Bt
PHRERAREEHICBIEICKITIIBEERRREMLADT
DELTHEIFENTVWET,

20064FIc ¥ 7 2 AT ZAEIEEH AT (iPSHERD) ZHz L1
EFICH L. RBAZOWFR BRI IE2012FE0 ./ —~
WEBZ EREE RS INE U (BE YT Uy IRE
Vayv-A—RUETEOHEFRE), BERERREGSHE
FTEIIMRINDTLELS,

[RIETHRS BAEERBEEOAINFTEE]

XERRIPE R PR A BRI R R R
BEERORRLZAOY b

(1) 18 (FA16~19FE)

(2) 88288 (FR20~2445E)

(3) BEERORR(L/\( V1 (FH2BFE~)

(4) R ENPS i ERUIEHRINTT (FR24FE~)

Hideyuki Okano (Professor, School of Medicine) [ ¥z (EZFaBHR)

Research subjects: CNS disorders including spinal cord injury, Parkinson's disease and Alzheimer's disease

MAMG FRIEG. ZIWYNAT—RK, N—F 2V URGEEDHRERER

Research projects: (1) Pl ("Developing stem cell treatment for spinal cord injuries, and
the human neural stem cell bank project"), (2) PI ("Human iPS, ES, and Somatic Stem
Cell Research Center for the Realization of Regenerative Medicine"), (4) Pl ("Intractable
neurological disease research using disease-specific iPS cell technologies")

We have come to believe that the central nerves of adult mammals will not regenerate once they
are damaged. And in spite of a plethora of past research, there are still no effective treatments available
for patients with spinal cord injuries. Because of this, there is an earnest desire to bring about spinal
cord regenerative medicine using stem cells. With our current efforts, we are leading the world in stem
cell treatment development research, involving the implantation of neuronal precursor cells to which
the iPS cells of mice and humans are induced to differentiate, into mice and common marmosets (small
non-human primates) providing a spinal cord injury model. We then report on the effectiveness and
safety of this method. However, when it comes to potential clinical application, we have discovered that
tumorigenic issues arise after the transplantation of neuronal precursor cells originating from human
iPS cells. During Period 2 of the Project for Realization of Regenerative Medicine from the MEXT we
moved forward with a comprehensive analysis of this tumorigenicity, and found a significant connection
to incomplete reprogramming during the creation of iPS cells. In addition, it became clear that
tumorigenicity occurs due to a portion of cell fractionation produced when inducing the differentiation
of iPS cells into neuronal precursor cells.

In an effort for clinical application, we have utilized additional funds for assistance from
the same grant from MEXT to establish a Cell Processing Center. This center manages the
manufacturing process of neuronal precursor cells originating from iPS cells, which are in
compliance with GMP, and will be used for spinal cord regenerative medicine. With support from
from Japan Science and Technology Agency (JST) Regenerative Medicine Realization Center's
Network Program, preclinical research results we have accumulated through the years will serve
as a foundation for the first human trial involving the implantation of neuronal precursor cells
originating from iPS cells, into patients with spinal cord injuries in the sub-acute phase. This trial
is estimated to take place within the next 4 years, with plans of further application to those with
spinal cord injuries in the chronic phase, and those with cerebral infarctions, soon after.

Our research doesn't stop at cell transplantation treatment. We are also undertaking the
development of specific treatment methods (for Alzheimer's disease, Parkinson's disease,
refractory epilepsy, etc.) Through creation and analysis of cells modeling specific nervous
diseases, the state of diseases can be clarified, and pharmaceutical development can occur. We
are participating in large-scale joint research projects between industry and academia, and hope
to further develop these projects into the future.

I o
MERRE: (1) RF (FREGICNT 25 HE]
DRFES LU E MEEE /N> VEE]D, (2) K&
((BEEERERR{LZBELE NPSHRFE-ESHER-
RIS, (4) KK (EBRFENPSH
Fafk itz AV AR SR SE )

BFFHBEOPRERE—EREZZITDEH/ELRN
LEUBNTEF LU, BEDEZLDIARICEIDN DT,
WEEBHEBGEEICT T 2EWRAREREVONER
TY, 201, Eififax BV EHBEEERORRENE
INTWET, FAfcBld, Y7 ARV E MPSHfah S b
FHUCHRIRERE YA NRERECTHZIIEY
Y—Ety  NEHBETTIVICBIEL. Z0OEMEE R
ZREL. BfTAEBEROMBERICEVWCHRAEZY —
RIDMREHEL TEE LIz, UM URERFIC, ERERIGFIC
[ Tk MiPSHERR Bk #R AT B IE R O S ESIE D
FIRELHESMNCRD E LT, XHRIFE - BEERERLLY
0¥ 7 MNE2HICE W GEBBIEICEI T BRINERITZ
. PSHIFEIDBIZOBROARTLRY 7O 52 v I hiiskE
BHICKECEET 2L, FPSHIEN S HIRFIERE
ANMEHE T BIRICEL 2 —EBOMAI N EIC L DEERIE
ZEfCIEZRASMTLELUT,

S5, BRERIGAICMIT T, FR4AFEXERIZEARE
RiTRBRIARETEEFHREOHD =T, BHEBLEER
([CfEFT 2 GMPEERL L 7 iPS HliBR ER R #R AT BN MR = 23
BRI RO TOty Yy TEy s —EHBELEL
foo S, (OB BPARMIREBERE (JST) OBEERE
BERY NTD—0 7OV S LD R—bDHE, INET
TEHE R TRIAIERRM IO R = E AR (TIPS HAZERR4H
RATRMREOE OB HIBEGEREOBIEREDFist
Human Trial % 4 ER2EORICEIR L. Z0ORISHIEHIE
5. BIEEADBIGIEK ZEH TITSFETT,

Ffo, MIEBIEARNSAOH R 5T, spiflfgsiliz A
TR ERBRENET VR OER S BITICLD. REE
BHERIEZ RO & LTSBREDRRICEFLTWET (FIL
YVINAY—IA IN—F VY VIR, BRI TADARE), S
(. KRN BEFHRMREZEFL. CheEIEITRES
BCTELVWEEXITVETD,



Induction of Hematopoietic Stem Cells from iPS Cells
iPSHIlED S EMBMMERETS

Toshio Suda (Professor, School of Medicine) FH F£4% (EFHBHIR)

Research subject: Induction of transplantable hematopoietic stem cells from iPS cells
MR IPSHIRED S DR IER L EMEMROFE

Research projects: (1) Co-Investigator ("Developing techniques to control stem cell niches,
and working toward their clinical application"), (2) Co-Investigator

*Research Supervisor for the JST Strategic Basic Research Program (CREST) "Fundamental
Technologies for Medicine Concerning the Generation and Regulation of Induced Pluripotent
Stem (iPS) Cells"

With the eventual goal of using human hematopoietic stem cells which can be transplanted
into bone marrow for clinical purposes, we have developed a technique for maintaining
hematopoietic stem cells that were induced from iPS by a direct reprogramming method. In order
to directly reprogram adult hematopoietic stem cells using a genetic set unique to those cells, we
applied a microarray to identify specific hematopoietic stem cell transcription factor sets. Not only
did we compare each type of hematopoietic precursor cell, but we also compared fibroblasts, ES
cells, neural stem cells, etc. and have currently identified a total of 26 hematopoietic stem cell
specific transcription factor set candidates. Three of these factors have enabled us to perform the
induction of differentiation of fibroblasts into CD45 positive hematopoietic cells. Transplantable
hematopoietic stem cell induction still has not been successfully performed anywhere in the
world, and we have decided to take on the challenge. In order for induced hematopoietic stem
cells to be ready for transplantation, they must be maintained and amplified. By analyzing mutant
mice, we have discovered the gene clusters responsible for hematopoietic stem cell activity.
And by adjusting their rate of activation, we have discovered how to modify hematopoietic stem
cell functions. In particular, we have come to realize that facilitation of the glycolytic pathway
improves stem cell maintenance capability.

Working to Establish a Method of Treatment for Severe Heart Failure

EEOFLAREOEILZEET

geEReE: (1) 248 (= y F o HlERm O
EZDERERADIGAD. (2) 5348
KISTHRREUELEMFTHEE SRS (CREST) AL S8
PEER AT (iPSHRR) 1FEL-HIEE DEREREM | i
FHIEE

BRBIEN AR MENSBEZEFE U IBRKIGEZ Y
U, EMBEEOEEZFE AL FY I NS MmEREME
BRAICBIT 28T & RIR UE U, BIMEMmigisE 08
Ftv hERWBENRRAIIOSmEHERSY 1L~
UTOTZ IV %{T5HIC. XAIA7 L1 2BV TGE
MEMIRSENREERTEY NOREBTVWEL L &
@S MATERMRAZ 21T TR IR P ESHERD. MiRe
e E DM DEREITV., REFTICERER
% 26{@DE M RNEERF Y h2RELE U,
ZDSED3AFICEL > TRHES AN S, CDASBHIEDE
AL DFEMTTEEICIRD £ LT, EOEMBMED
FEE, KLEHRTERINLTH ST, ZOFEAICHEITTH
BUTWET, —A., FEIn/osmelia e B Eic i
DETHFF BRI DRENH DT, ZDfdHIc, FafcBiF
INEFTICEEN I ADBETHS, EMEMEEEEE
EFEORECEEZ AL CEMEBHEEZ ST 2
CEmBHUE U, CEICBERZTES DI LlckD,
i REE LIF 2 L ZBASMNCLE U,

Keiichi Fukuda (Professor, School of Medicine) #&H E— (EFa8%&R)

Research subject: Transplantation of human iPS cell-derived cardiomyocytes
TSR & NPS R B A OB E

Research projects: (2) Co-Investigator, (3) Pl ("Establishing a method of treatment for severe
heart failure by transplantation of regenerated, iPS cell-derived cardiomyocytes"), (4) Co-
Investigator (PI: Issei Komuro, Professor, Osaka University)

We are developing a new method of treatment for patients with severe heart failure who need a heart
transplant, using human iPS cells. To do this, we take a small amount of blood from the patient, and create
"safe iPS cells" from T cells in the blood, which do not damage chromosome genes. Utilizing our knowledge of
embryology, we are able to induce cardiomyocytes from iPS cells originating from the patient. But other cells,
including undifferentiated iPS cells, will remain in the induced cardiomyocytes. At this stage, transplanting
iPS cells into the patient would form tumors called teratomas, which can often be fatal. In order to avoid this
situation, we have developed a way to exclusively refine pure cardiomyocytes. When transplanting regenerated
cardiomyocytes into the heart, and cells sent to float randomly are transplanted, the take ratio of these
transplanted cells is extremely low, but we have developed a method to drastically improve the situation. By
synthesizing these cells, our aim is to ultimately refine cardiomyocyte transplantation for clinical use.

SERFESNAE

@ T-cells are needed @ Culturing

- Does not take long to create

> Easy to apply to clinical needs

Qur recently development method

R (2) 248, (3) Kk (iPsHifazAWE
EDHRBIEIC L SEEDRSREFEDREIL.
(4) 7218 (KR ARKZ N2 —HER)

MBEDEBEEVNEE T DEEOALBEICNTS
FUWAERERE LT, £ NPSHifaz AVWSARAZRZEL
TWET, BESANSALEDOMRZHEL, ZOFDTY
VIO S R EBIRBETICHEE DT ARV [RERiIPSHl)
ZEBEUET, COBESARRDPSHANS, REFE
WSEROMAZERL. Oz A ELET, FHELU
DERRRE I I DA RS LA DB O R AMbRiPS IR E &
MEFLTVWET, PSHlilgz BEIARANICKIETZ L,
FEEWSERZIAL . BaaRnzED EIFTUE
WET, AAfcBidThz T2, DO AZEN N
([CHiLER T 2R 2R LE Ulc, 510, B4R
ZDEICBIEY 2IRICIESIESICFES Bz BiEL
FBRIC IS BAEMIR D EBRIFE L BN 1D TTH, Th
ERERICA LS E2HEERAAELE LI, ThEZREL
<. DB EO SR ERIEL TVWETD,

( Take blood @ Creation possible with a single drop of blood! (0.1 ml or more)

® Activate T-cells in the blood with anti CD3 antibodies + Interleukin 2 ® Anti CD3 antibodies
@ Interleukin 2 @ Activated T-cells are compatible with the Sendai virus. It only takes several days for the
genes to be implemented. @ Implementing reprogrammed genes
@ The Sendai virus, which is compatible with activated T-cells, is used to temporarily implement
reprogrammed genes @ Transcription by cytoplasm @ Cytoplasm @ Nucleus @ Genome
@ *The Sendai virus is an RNA virus (a virus that multiplies in the cytoplasm), and it does not damage
the genome @ Advantages @ TiPS Cell
@ - Does not damage the genome, no implanted genes remain
- Minimal burden to patient (just a small amount of blood is taken)

@9 > Frequency of tumor formation is reduced dramatically! (improved safety)
> Women and toddlers can participate

@ Application to regenerative medicine Creation of disease-specific iPS cells
@ Cardiomyocytes @ Neurons @ Blood cells @ Liver cells

el
@
173
@
©
=
=
=
o
=
(S}
@
S
=]
173
o
=
=%
EX
=3
=
=
=
Y
173
7
=]
~
I
4
b
D
8
'S

A

19



20

Toward the Development of the Cure for Spinal Cord Injury Using iPS Cells

HFHRBZICHT S5 MRS HEERO ML

Masaya Nakamura (Assistant Professor, School of Medicine) =¥t jtth (EZERHTHEN)

Research subject: Spinal cord injury
MR R B HIEE

Research project: (2) Co-Investigator

By using iPS cells, the aim of our research is to establish an effective cell transplant treatment
for spinal cord injury, as there are currently none available. Thus far, we have transplanted human
iPS cell-derived neural stem cells (iPS-NSC) into injured spinal cord of mice and monkeys, and
have documented the effectiveness and safety of this method. Our latest research topics include (1)
establishing a method of selection for safe iPS cell clones, (2) establishing iPS-NSC safety standards,
and (3) creating iPS-NSC for clinical use. For topics (1) and (2), we are researching selection by the
expression patterns of 19 genes in iPS cells, and selection by iPS-NSC cell surface markers, and
our countermeasures to deal with tumorigenicity are almost complete. As for Topic (3), we were able
to establish a Cell Processing Center last year in the School of Medicine for developing spinal cord
regenerative medicine. This year, we will receive GMP-level iPS cells from CiRA (Center for iPS Cell
Research and Application) of the Kyoto University, and we plan to start performing induction of neural
differentiation at Keio. In order for Japan to bring spinal cord regenerative medicine to the rest of the
world, we will continue to accelerate basic research in related fields, and plan to start clinical research
of spinal cord cell transplantation treatments in 2017.

f

R (2) 248

INETHEWRBBEN G > L BHBEICH T SIPS
iz BV AR B A EORII ZBISL TR AT T
EFEUTc. YR, S5ICHILEEGICHT 5L MPSilii
HSRAFEERARAD (IPS-NSC) BABZ TV, ZOEMEE RS
HEFELE U, SHBROBEEG. (1) RLRPSHERLED
BREEDREL, (2) RIREW THDIPS-NSCORLMELE
DOWETL, (3) BRFRICERTESIPS-NSCOEETT, (1),
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Corneal Regeneration Using iPS Cells
iPSHlEAVTABOBLEREERTS

Shigeto Shimmura (Associate Professor, School of Medicine) #&# EA (EFaBEHR)

Research subject: Corneal Disease
MR BEEER

Research project: (2) Co-Investigator, (3) Co-Investigator ("Development of cornea regeneration
treatment using iPS cells (Development of iPS-derived corneal endothelium and corneal
endothelium regenerative transplant technique)" PI: Koji Nishida, Professor, Osaka University)

Our ultimate goal is to use tissue stem cells and iPS cells to regenerate the cornea. We have
already received approval under the Ministry of Health, Labor and Welfare's "Guidelines on clinical
research using human stem cells" for corneal epithelium regenerative medicine using tissue stem cells,
and are carrying out related research. In our basic research, we have successfully isolated various stem
cells from the cornea of mice and humans. Currently, we are carrying out research for the induction of
corneal cells from iPS cells, and have nearly succeeded in differentiation into corneal endothelial cells.
We are also evaluating the status of cultured cells, and this year we plan to start preclinical research
using monkeys. In the near future, we will use data from our monkey-based experiments, and plan to
start preparing for clinical research using human patients. ldeally we would like to start transplantation
of iPS-derived endothelial cells into patients with bullous keratopathy in 3 years.

Application of Highly Purified Mesenchymal Stem Cells for Regenerative Medicine
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Yumi Matsuzaki (Project Associate Professor <Non-tenured>, School of Medicine)
WG AR (EFPHTEsR<ay>)

Research subject: Systemic bone cartilage deficiency
MAMFR £HHBRETLER

Research projects: (1) Co-Investigator ('Creating artificial cornea using human somatic stem
cells and embryonic stem cells") Pl: Kazuo Tsubota (Professor, Dept. of Ophthalmology), (2)
Co-Investigator

We've been working to develop a method for directly separating highly purified mesenchymal
stem cells from mouse and human bone marrow using a cell sorter. Mesenchymal stem cells are
able to attach and expand after culturing bone marrow mononuclear cells, and when separated,
they are multifunctional stem cells which can differentiate into fat, bone, cartilage, etc. Because
of these properties, they are often focused on as a cell source for cell treatments. However, using
conventional techniques to acquire these cells only results in mixed population of mesenchymal
stem, progenitor and other cells, and since medical use requires cell uniformity, they are glaringly
insufficient. If the method we have developed can spread widely throughout the world, high-quality
mesenchymal stem cells with remarkable differentiation, reproduction, and migration capabilities
can be used for regenerative medicine. So we believe our efforts can significantly contribute to the
development of regenerative medicine in the near future.
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Better Life for Patients with Genetic Disorders

Kenjiro Kosaki (Professor, School of Medicine) /i f2/%EB (EFERHIR)

Research subject: Intractable genetic disorders in children
IR EEED/NRER

Research projects: (3) Co-Investigator (PI: Akira Akabayashi, Professor, The University of Tokyo)
*Program Supervisor for the Human Stem Cells Informatization Project supported by MHLW

There are an estimated 5,000 to 6,000 diseases of all types considered to be “intractable,"
and a large portion of those are thought to be caused by genetic abnormalities. By looking into
the genes (DNA in the bloodstream) of patients born with these disorders, our research group is
constructing a mechanism at Keio University Hospital to shed light on what causes them. If we
can pinpoint a cause, it would be a breakthrough in the development of treatment methods using
new techniques such as iPS cells. Researchers are gradually discovering more sicknesses which
can be successfully controlled through pharmaceuticals, without “repairing” the genes themselves.
However, our goal is to combine forces with the researchers of basic medicine to overturn the
long-held belief in the medical community that hereditary diseases cannot be cured, and to offer

an easier life to children with intractable diseases.

|
Generation of Neural Cells for Future
Regenerative Medicine
REROBEERICHER D HERMRBLEOMR

Wado Akamatsu (Assistant Professor, School of Medicine)
il Mt (EPEBEEHE)

Research subject: Mammalian early neural development
MR DI OMIERED X H =X L

My research has been focused on mammalian neural development, especially on
mechanisms to produce neural cells from ES cells and iPS cells. Although the discovery
of iPS cell technology may facilitate regenerative medicine with autografts, it is impossible
to prepare graft tissue within a short period with current technologies. However, in spinal
cord injuries, cell transplantation must be performed before the cavity is filled with glial
scar. As a neurobiologist, | would like to develop new methods how to prepare neural cells
in order to solve these problems for the future regenerative medicine.
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Cardiac Regeneration by Direct
Reprogramming
DHEESEICKSIMLVDRBEZORRE
Masaki leda (Project Assistant Professor <Non-tenured>,
School of Medicine)

KRH B8 (EFMBHEREA<TH>)

Research subject: Severe heart failure
MR BELFL

Heart disease is currently one of the most frequent causes of death, and there is a
great demand for new treatments. Cardiomyocytes are unable to regenerate. Thus, once
they are lost, fibrosis will occur for the lost portion, ultimately reducing heart functionality.
We believe that if cells existing in the heart other than cardiomyocytes, which are called
fibroblasts, can be directly returned to cardiomyocytes, it could lead to a new type of
regenerative treatment. So far we have discovered three genes in mice that are able to
directly change fibroblasts into cardiomyocytes (2010). Moreover, when injecting these
genes into mouse hearts suffering from myocardial infarction, we discovered that the
fibroblasts in the infarct area are converted to cardiomyocytes (2012). Qur goal is to
develop this new method of cardiac regeneration for clinical application in the future.
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The Development of Innovative Therapeutics
for Intractable Cardiovascular Diseases
HEHRIRBEBOERS EMARE

Shinsuke Yuasa (Project Assistant Professor<Non-tenured>, School of Medicine)
BREN (ERBWHEEE<EYN>)

Research subject: Cardiovascular disease, disease specific iPS cells, disease modeling
WP BIRERE S, RRIPSHIRE, KB ET I

Although medical research is steadily advancing, cardiovascular disease is still a
primary cause of death in developed countries, along with cancer. Fatal cardiovascular
disease can be caused by the decrease or functional impairment of cardiomyocytes
in several cardiomyopathies, and electrical disturbance of cardiomyocytes in
several inheritable arrhythmic disorders. Beside of our efforts, there are no effective
treatments for any of these diseases. We are still working to develop treatments for
these diseases by fully utilizing the latest techniques and know-how available in
medical research. Although the latest techniques and know-how are never complete,
we will continue challenging to reach a complete solution for medical application, and
searching for an innovation in broaden medical requirement.
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|
Establishment of Mucosal Regenerative Therapy
for Severe Inflammatory Bowel Disease
EEXERBASORESLAREEET

Toshiro Sato (Project Assistant Professor <Non-tenured>,
School of Medicine) '
k% 28 (EREMHIMA<HTH>)

Research subject: Establishment of regenerative therapy using intestinal stem cells
MEXR:BRE LR ROBEERSA

Intestinal epithelium plays an essential role on the digestion and absorption of
nutrients, but also functions as a barrier against intestinal bacteria. In severe inflammatory
bowel disease or irradiated intestine, intestinal barrier function is compromised and which
leads to refractory intestinal inflammation. We have established the intestinal stem cell
culture system called "mini-gut culture", in which single human intestinal epithelial stem
cells form stereotypic structures resembling intestinal epithelium. By infusing these "mini-
gut" into an inflamed colon, they were able to engraft and regenerate intestinal epithelium.
Using the “mini-gut” technology, we are trying to establish intestinal regenerative therapy
for severe inflammatory bowel disease.
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Education and Research Center for Stem Cell Medicine
BHEREZDEHOREHERS

Program Leader: Hideyuki Okano (Chair and Professor, Graduate School of Medicine)
R —5— [ K (ELMAREER-FER)
http://www.gcoe-stemcell.keio.ac.jp

Our goal for the "Education and Research Center [
for Stem Cell Medicine" Global COE Program (GCOE)
was to establish an education and research center for the
fostering of international stem cell researchers. This idea
was based on a research foundation created through the
21st Century COE Program (21COE) entitled "Basic Study
and Clinical Application of Human Stem Cell Biology and
Immunology.” Our program started in June 2008, and 5
years of program activities have come to a close as of
March 2013.

During this program, we took advantage of core
program members offering a wide-range of specialties,
and developed research using a diverse range of model organisms, from invertebrates to primates,
to shed light on the common molecular basis in stem cell research. By systematically fusing this
fundamental research with preclinical studies using somatic stem cells and iPS cells-derived cells, we
succeeded in forming a research program, or "stem cell research platform,” which aims for the practical
application of stem cells to intractable diseases, and to regenerative medicine.

A GCOE Final Symposium was held on December 3rd and 4th in 2012 as a platform for core
program members to report their findings. Those involved in the GCOE also spoke on many subjects at
the 10th annual meeting of International Society for Stem Cell Research (ISSCR) held in Yokohama in
June 2012, in which Keio ranked second worldwide in number of subjects covered.

The STEM CELL SEMINAR series was started as a way to exchange research results, with well-
known stem cell researchers from Japan and overseas invited to introduce their latest findings. The last
of 85 seminars in the series was held on March 22, 2013.

Moreover, COEX Meetings were held since the 21COE, covering a 10-year span of activities, with
young researchers presenting their results in English (107 meetings in total). Some students commented
that it was a difficult experience, while many others commented that they were able to make excellent
presentations at international meetings held abroad by taking advantage of the experiences through the
COEX Meetings.

By further developing and sublimating the research basis and networks created through this
program, we would like to carry out stem cell research directly linked to clinical application.

Hideyuki Okano, Program Leader
P RZMRY —5 —

Student Seminar #2 (Dr. Sung Wook Chi) Poster announcement at GCOE Final Symposium
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Center for Education and Research of Symbiotic, Safe and Secure System Design

RERE-REVATLTHAOREHR

Program Leader: Takashi Maeno (Dean and Professor, Graduate School of System Design and Management)
R —E— BI% EE (KERS AT LT YA IR I X NREREBR- B
http://www.gcoe-s4design.keio.ac.jp/

The "Center for Education and Research of Symbiotic, Safe and Secure System Design" Global COE
Program for mechanical, civil, architectural and other fields of engineering was held from FY2008 to
FY2012 as a continuation of the "System Design: Paradigm Shift from Intelligence to Life" 21st Century
COE Program, held from FY2003 to FY2007. The Global COE Program successfully developed human
resources capable of system design which seriously takes environmental symbiosis, safety, security, and
other such social values into account. By combining the "seeds oriented" basic research of the Graduate
School of Science and Technology with the "needs oriented" practical research of the Graduate School
of System Design and Management, we were able to develop human resources capable of performing
research that conforms with the needs of society, while maintaining a core competence.

Participants in this program worked as a multi-faceted organization, with one group focusing on
the fundamentals of symbiotic, safe and secure system design methodology, educational methodology,
modeling, and simulation, and the other group carrying out applied research, with a focus on
environment, energy, humanity, life, and mobility. System design research was carried out with
cooperation between researchers in this way. More specifically, a great deal of practical results were
gleaned through this approach, such as the establishment of energy storage/transport system design
using clathrate hydrates, symbiotic, safe, and smart community design, value enhancing system design,
and innovation education methodology.

Cross-disciplinary cooperation was also encouraged, with active exchange taking place between
doctorate students, researchers, and faculty members. Photos here show a workshop based on the
innovative design methodology developed by the Graduate School of System Design and Management,
and a poster session held during an international symposium.

Methodologies and techniques established through this program will continue to be utilized for
educational and research activities within the Graduate School of Science and Technology, and Graduate
School of System Design and Management, as well as for cooperative activities between both schools.
And we intend to continue carrying out specific goals established at the Global COE Program into the
future.

Poster Session
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Raising Market Quality — Integrated Design of “Market Infrastructure”

MIROEHETR A 77 D#S1RET

Program Leader: Naoyuki Yoshino (Professor, Graduate School of Economics)
R —5— FH BT RELMRHEERD
http://www.gcoe-econbus.keio.ac.jp/

This Global COE enabled us to carry out five years of research on raising the quality of various
markets. For example, a lot of debate/discussion took place regarding the fear of a decrease in public
investment quality. We carried out quantitative analysis of the economic effects of public investment, and
proposed an introduction of private funds to improve quality. Agricultural funds, business revitalization
funds, infrastructure funds, etc. continue to be put forth as a growth policy.

Although money markets in Japan for business startups and regional help are undeveloped, our
theoretical/quantitative analysis opened the door to provide regional funding for various fields through
the "Hometown Investment Trust Funds, Springer, 2013." And in order to raise the quality of funding in
Asia for small and medium-sized businesses, CRD data management and quantitative analysis enabled
a reduction in "asymmetric information" between the lender's financial organization and the borrower's
small or medium-sized business. We proposed measures to raise the quality of money markets for small
and medium-sized businesses, which were presented to the world in a research paper from OECD, and
are even being promoted in Thailand, Indonesia, and Malaysia.

Even though the Japanese government bond market has issued a huge number of national bonds,
it has made a stable transition, managing to avoid a collapse similar to that of Greece. The Domar
conditions and Bohn conditions for the stability of national bonds have not yet materialized in Japan,
but the government bond market has stabilized. The reason being that, all previous analyses of the
government bond market focused solely on government budgetary constraints (government bond supply
side), ignoring demand for government bonds. This led to new conditions regarding government bond
market stability, which in turn led to new fiscal regulations for the stabilization of government bonds in
Europe and Japan.

And when looking at money markets, the strengthening of the Basel capital adequacy framework was
adopted as a bank regulation, resulting from the subprime loan crisis and Euro crisis in North America
and Europe. At first a proposal regarding the buildup of micro-risks was made, but eventually a proposal
was announced for the IMF (International Monetary Fund), England, France, Germany, etc. as a counter
cyclical buffer to the new Basel framework, in which macro factors would also be considered. In Japan
as well, due to the continuous increase of irregular employment in the labor market, quality is declining
when compared to past performance. We have created panel data in order to increase labor market
quality, verifying the policy effects of the Equal Employment Opportunity Law, empirically verifying the
relationship between job training and irregular employment, and putting forth policy proposals.

Research related to market quality proposed by Kyoto University's Makoto Yano, a leader in
theoretical aspects, also applies to various analyses of the historical fields (economic history). New
perspectives on historical analysis have been generated through the research of graduate students, with
their results announced worldwide. Students from overseas who are studying at Keio are also performing
research on the quality of money markets and infrastructure markets, contributing to economic
development of their home countries, and an increase in quality for money and financial markets.
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Center of Governance for Civil Society (Designing Governance for Civil Society)

TMRERICEFBIHNT L AOBRERAELR

Program Leader: Toshiro Tanaka (Professor Emeritus)
#Hm)—&— B R (ZEHIR)
http://www.cgcs.keio.ac.jp/

Although many developed countries function via a democratic political system, the citizens are
not fully satisfied with the way it operates. Empirical analysis of this issue was carried out through
the program, with "Governance for Civil Society" as a key concept. The analysis was based on citizen
awareness surveys taken in various countries, as well as data and archives in multiple languages, taken
from the 21st Century COE Program entitled "Designing toward the Ordering of Political Society in a
Multi-cultural and Pluri-generational World" (21COE-CCC).

More specifically, this program focused on the civil societies of Japan, South Korea, and the United
States, comprising of (1) analysis of citizen awareness, (2) analysis of campaign promises made to
citizens by the political elite, and (3) analysis of proceedings containing the words and actions of the
political elite. This type of research is nothing new when performed separately, but by combining the
three types of analysis above, the program's aim was to clarify comprehensive mechanisms regarding
public opinion and policy formation. As a result, it became clear that the level of consistency between
campaign pledges and congressional efforts does not necessarily influence the outcome of elections. In
other words, the inadequacies of democracy were clarified.

For public announcement and international exchange of these research results, the program
held an international symposium once a year (5 symposiums and 236 reports in total), as well as
joint symposiums (10 in total) and conferences (120 in total) when necessary. In addition, a foreign
research periodical entitled the "Journal of Political Science and Sociology (JPSS)" was published as
a continuance of 21COE-CCC (issues 10 to 18, with 51 research papers in total). From an educational
standpoint, overseas seminars were held (6 in total), with lecturers from outside of the program invited
to discuss various subjects (10 in total), and graduate students announcing results in English via a
joint-instructive type "Theory on Civil Policy" (held annually).

Even after the program's completion, we plan to continue its educational and research activities
such as public disclosure of data, and publication of subsequent JPSS periodicals. With a five-year
accumulation of educational and research-related know-how and network of personal connections, further
development is expected within Keio, as well as further contributions to the global social sciences.

Opening ceremony for the 2012 International Symposium (February 9, 2013)
2012FEERY YRV LFR(2013.2.9)

A joint international symposium between the Asahi Shimbun, the Dong-a llbo,
and CICIR (July 7, 2012)
HEHE. FERR. CICIR & OHEEEY VRITL (2012.7.7)

RIE. HEETREEERNRBOAIEZE L
BNSHRNEDEDREERICHULTHDITTHE
RBIBIENTERVNEVWSBEIER I > TVE
I ALRIE, 21EAECOET AT A [E XS
HARZE R OBUA RBERA—Z XL FRIC
BIFB>HREHDERE—] (21COE-CCC) HHHEEL
[cB 8RBT 5 -7 —HA TPHENRICKITEHR
RREAEICIIHIL DS [TRERICH T B H/\F
VR | HEF— AT ML TZORIBEE EIFMIC
ALELT,

BHERICIE. MTRERR, BE, XEOTR
#HRITED, (1) TROEHODT. (2) BERT
=ML > THRICRRSNCEZELXNORNE
S, (3) BERTY—bDOEBZEHRUIESR
DRBATETVWEUTco TOLSIRIARIETER.
BIRICITIONZDDN—BTLID., FllRIFTh
SORRZLEHTITOZLILE>T. TRORE
EBERIRICDWTDEIENBRA N =X LZRS
MNCITBTEZBIBULE U, ZDRER. ANEHE
KEHO—BOEENREIOREFRICHILE
HEES5Z TV, DFED. REETROEERE
MEESHICHED R LT,

HRBRDATKEERNBRISRDIh, KUl S
[FEI1EL B VY RY D L (GH5[E. 2365RE)
% FME LT @D BERE, HEY Y RY D A (GH10[ED
PAHY T 7L YR (EH120E) ZRfEL R U, Fie.
21COE-CCCh Skt U CHNEIFERFZEE [ Journal of
Political Science and Sociology (JPSS)] (105 ~ 18
5. 5515 2T LE Lc. HBE Tb. B
I+ —Gt6ED. ASHSBEEUIEERIC L2 H
B GH10ED. KERENRB CHREKEZIT 2AHEE
BRQMERBAR BEE) REERBLEL
oo

IOV SLETHRE. T—YDREAPIPSSDE
MIEOTITRE, AU R DB BHRZE DRkFTH
FEINTVEYT, Sk, bEBTERINLEE
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1 2ERZDHEEE T O—/NILRERBIZEADTHR
[CEMSND T EDRFSNE T,
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Keio University and KAKENHI

HMBAORYVEA

Introduction of KAKENHI PR EBRELOHERE

The Grants-in-Aid for Scientific Research Program (KAKENH/) is funded by the Ministry of b\ziﬁjf;jgﬁgigﬁjggifﬁﬁgii)
Education, Culture, Sports, Science and Technology (MEXT) and the Japan Society for the Promotion ) sr.sramisems mopsscne 45
of Science (JSPS) and provides subsidies for research in various areas from the humanities and social ~ feshtb. ERISHRETOHEDS (3
sciences to the natural sciences. Grants are offered for various kinds of academic research that is  fMifff5t) (FEEDHRBFRBICED FF) 15,

based on the creative thinking of researchers, to generate results that are expected to make social ~ HRETL—IAN—ZBLSTRARRE LS
breakthroughs HY ZENBREBR>TVET,

, , , _ BEBICLZET LE1—ERT BFHNS
Through peer review by the judges of the proposals submitted, projects are selected every year — samomrscspafREErSERRaN

ranging from those in the incubation stage to those at the cutting edge in their respective fields. THD. BRLGOHSNESSHEDSEILL L%
KAKENHI represents more than 50% of the government's total competitive research funds (as of ~ S®TWET (201245).

FY2012).
EBREEBICEITIHS
(5111320125 E OB S48 E (20 B D HERS
Characteristics of Keio University’s Performance BUISRARAEH IR IR+ 555) RS VTR ES

SERUTWEY, BEERREE1LICHD. B
RPN TIFREBA RO EZ WITREE T,
INARY LSIc, FBATR, BVFHEZER TR

Table 1 shows the number of projects for the top 20 institutions receiving grants (new and those
continuing from the previous year) in FY2012, and the total amount distributed. Keio is in the 11th place,

and enjoys the most successful applications among institutions other than national universities. EARABABTICHD . BEKEOTHEEHNS
This ranking is an indication of the great deal of highly acclaimed research topics in various fields (EmESNTWET,
studied at Keio, and that many research activities of the highest standards are being carried out by Elo, FIREE GHRRIRD) TR [R 1] ICBs

. . - R BIMUEBo>THD, WU BB EEICH
Moreover, the rate of selection among new applicants from Keio is ranked at the third highest place  yxcivsv. #vyixzeomEicE s 25HS

after the University of Tokyo and Kyoto University among the 20 institutions, with the number of topics PIRRBREBICLZBESOME. AREFLT
and amount of funds awarded growing steadily. These positive results could be accounted for various ~— PFRSEREOLE2—BLE, FRNAI e
university-wide or campus-oriented efforts undertaken in the recent years, such as briefing sessions for i;g:;;;ﬁx“twmma’mﬁ%&“‘%
successful applications, lectures g'lve'n by former selectees, and peer'rewews of rgsearch plans. ' XBRBEME LT, SEEBRICET S [EEH
Another remarkable characteristic of Keio's performance shown in KAKENH! is the fact that the ratio 9| DILRE - RS EOH S HETH LD S
of young researchers selected in all fields, and the amount of funds awarded to them are both higher — BLeWSHEEEFSNET, HF. BB TIHR
than average among all organizations. This implies that young researchers at Keio who are actively fif%fg@‘;ﬁg;;:;<§%;5’*9§§;?‘
. . Lo . . . Jitn TEh, B N K& DR <
Fjevelopmg var!ous resea.rch activities arg .a.pplymg for KAKENH/ every year, and the fund is playing an AR TNDE EA S IADNET.
important role in supporting research activities.

Table 1 The Grants-in-Aid for Scientific Research Program: Number of Topics Ranked by Organization (FY2012)
R RFAREBHEE  HERREGRIER (2012FE)
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Rank Institution Number of Projects Amount (Million yen)
[, 15E H#E k48 (5AM)
1 The University of Tokyo RRAE 3,635 22,735

N 2 Kyoto University REWKFE 2,853 14,167
3 Osaka University KRR 2,624 12,274

4 Tohoku University BIEKRZE 2,504 11,023

5 Kyushu University AMKZE 1,846 7,153

6 Hokkaido University LEERF 1,765 6,882

7 Nagoya University ZHEKRE 1643 7,034

8 University of Tsukuba PEKZE 1,224 3,820

9 Hiroshima University IN=pN=2 1,075 3,025
10 Kobe University HEKE 990 2,895
11 Keio University BEERXE 979 3,465
12 Tokyo Institute of Technology BRIEKRY 860 4,951
13 Okayama University ALK 851 2,431
14 Waseda University FRRHEXZE 816 2,543
14 Chiba University FEXRE 816 2,207
16 RIKEN () BALZ AT 715 4,187
17 Kanazawa University ERKZE 70 1,884
18  Niigata University FmKFE 678 1,540
19 Kumamoto University REAKRZE 625 1,961
20  Tokyo Medical and Dental University RRERBERKZE 570 1,883
A Amount Awarded [yt 220,789
B Total for Top 10 Organizations I 1014BE 4R 91,008
B/A (awarded money compared) (BZ43 k) 41%
C  Total for Top 20 Organizations 7204 BIEH5E 118,060
C/IA (awarded money compared) (E2 43 Lt) 53%
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Table 2 The Grants-in-Aid for Scientific Research Program: Number of Keio Topics/Awarded Funds Ranked by Year
R2NFMREHREE BEEIDOFEGR-E EEIERD

Fiscal Year Rank Number of Projects Amount (Million yen) Total funds awarded to all organizations (Million yen)
FE B BUREGRL BRIRHE 28 (BAM) 2RENOERIHEE (BHM)
2008 12 671 2,476 190,644
2009 10 749 2,941 197,000
2010 10 872 3,048 194,503
2011 10 933 3,407 212,986
2012 1 979 3,465 220,789

Figure 1 The Grants-in-Aid for Scientific Research Program: Change in the Number of Keio Topics/Awarded Funds
E1 RPHAREPREE BEESBOZREFR-BOEE

Million yen/ B Number of Projects /44
1 1,000
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1500 |- -~~~ [~~~ [~ [ I 3% Source: Ministry of Education, Culture, Sports, Science and Technology
4 300 ERRIFE Webt 1 M Tk DIERL

100 |- F B B B B http://www.mext.go.jp/
4 200 3 Amounts distributed include direct and indirect expenses.

S . e e e RO EERESE CHEREDRFE
1 3% Figures are rounded off to the nearest 100,000 yen.
0 0 10 AR TIREERA

3 Date is classified by the research institution with which the research

208 20 w10 an e representative is affiliated; it may not reflect the overall ranking by
institution.
s Amount Distributed (Million yen) —@—  Number of Awarded Prpjects MAKRENFBL TWBIAFREREICKZ2ETH .
Bo%E (5HM) FIRHEE ARAMBEZED TIHROELRZRT HDTIFREW,
Health and Labour Sciences Research Grants EESERFMRERHES
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Besides KAKENHI organized by MEXT and JSPS, the Ministry of Health, Labor, and Welfare (MHLW) XEPPE L JSPSIC & SRIPHFTRARERD

L o o ) (FHNC (RIS EIIEN260E LT, BAHEE

also has an original grant-in-aid program for scientific research under the same name. With the School DEE EAHHNEFEEEDS) HB0ET,
of Medicine as a primary focus, many innovative research topics are being put into action with the ST ERHEEROC. COBEZOBNTSH
shared objective of "maintaining and promoting the nation’s health" and significantly contributing to the 3 [EROEROGE-EE] (LD B REHOT

development of fields of research such as nursing and medical care. RRBEEZCRBLTHD, TEE56RBIHID
BE-EREEOEBICAVWCERULTWET,
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Young Scientists (A) HFHR (A)

Developmental Behavioral Genetic Study of Development of Executive Function

RTHEOREZICHTIRETHEEFERR

Representative Researcher: Keiko K. Fujisawa (Assistant Professor, Faculty of Letters)

MERKE BEEF CEHBH)
http://totcop.keio.ac.jp/

Executive functions are the abilities of higher order self-control which play a role in monitoring
and controlling one's actions and thoughts, and play an important role in various aspects of adaptive
development. Through the Tokyo Twin Cohort Project, we had about 250 families with twins participate
in a home survey, and are carrying out developmental behavioral genetics research related to the
development of executive functions. Up to now, we have carried out research of executive function
issues when twins were at 2, 3, and 4 years of age. Through preliminary analysis, we've come to realize
that, although the percentage that the individual difference in the development of executive functions
are explained by genetic factors increases with age, the correlations between ages are almost always
explained by environmental factors. In future efforts, we plan to clarify how environmental factors
influence the development of executive functions while keeping the influence of genetic factors in mind.

Executive function tasks

and "scary" puppets are not obeyed.
RITHEERBEORT

DRETEZH%ERZ,

Scientific Research (A) Z&#% (A)

ETHREC . TAVEZEDE=Y UV IELD
OY hO—=ILOEREERZT, BROBCHIHEEN
T, BIGHRFEEOSI LI ELAEICEVWTERRE
BEf>TVEY, BHBEL 7OV TV TR
B DFEHEFDOHI250 B DREEICREEHEIR
BEASIWCIEE RITHEEOFEICE T 2 HETT
EELEFEMREZT > TVWET, IhETIC, 2R
2. WS, AREER D3RR T, ERICIGU R
THREEEEERUE U, FRINRBITNSIE.
WREADEITHEAE D FEIC R T DEAZIL, FhpH
EDBICONTEGEEROFEIC K > TEHAE NS
FEHEZ TV HDOD, FinEOERERERIE. &
[FRBEROBE(ICK > THBAINSZ & Dh >
TEF U, S#IF. BLREROFEZIFZ L
T, BEBERNE DL S ICEITHREEDFREICHET
2ONZBHSMNCL TV FETT,

Investigating the degree in which "nice" puppets are obeyed

TPELWTIIRY RDES T ERE AN bW
IRy RDES ZERBNMEWVWEWSEIDEZNE

Stabilization Mechanism Embedded in the Foot Musculoskeletal Structure

and the Evolution of Human Bipedalism
ErEBHERBEBICAET 2STRECBBEELI-BRETOEL

Representative Researcher: Naomichi Ogihara (Associate Professor, Faculty of Science and Technology)
MRERFRE WE EE BTHBESD
http://www.oghara.mech.keio.ac.jp

Human bipedal locomotion is a mechanical
phenomenon to move the body’s center of mass forward
without falling by appropriately generating ground
reaction forces on the feet. It is therefore anticipated
that mechanical characteristics embedded in the
musculoskeletal structure of the human foot may greatly
contribute to appropriate physical interaction between
the body and the ground, and hence generation of robust
human bipedal walking. Actually, the anatomical structure
of the human foot is known to be substantially different
from those of other primates due to adaptation to bipedal
locomotion. However, even today, very little is known
about how the human foot physically interacts with the
ground for generation of stable bipedal walking. In the
present project, we try to clarify how the human foot
mechanically interact with the ground for stable bipedal
walking, and how the inherent structure of the foot musculoskeletal system possibly facilitates such
favorable mechanical interaction with the ground, for gaining some insights towards understanding
the origin and evolution of human bipedal walking. For this, we have constructed a system to measure
plantar shear force destribution during human walking. In addition, we have developed an anatomically-
based foot musculoskeletal model to analyze the relationship between foot deformation characteristics
and plantar shear force distribution during walking.

Foot structures of the chimpanzee (left) and human (right)
FyNvI— () £eb () DRES

E NDOZEHITEEE. FINHEN SZ DR
EBEYNICERAIER 2 LICk > T BAEZERIERL
FSCHNBESEDZHFHRRTI, Lich' > T,
HEE EENICEMU. REEHOPOEDZTS
REHOFEOMEEN . ZRSTEREN DHMEMIC
ERT2ZETREKFEESLTVWBEFRINET,
ERIC, ENDRIBIIMBOEREOZNELHET D
&, ZRHTICEGR & E 2 5N 2 REISHNS#E
HEZ<BLTWRZENHSNTWET, UL ke
N RERDFRERISH L . R STHEEDREER O
ANZZXLIF BEFTIEFEAEHASHICHR>TL
Fth, ZITAMRBEETIE. ENBEIBHEDK
SICHREE EAZH - EFAZNICHEEERL. 2
EURZRHTZ/HmIIT D L THFELWEEAD
DEREEDHLTOWS DN ESRICES NS S
ZEmBLT, ENDOEBEIZBHSHTORREEIC
BRHZEZBIELTWET, BEEXTIC. ZBHIT
RICEEICERATZBAMADZsAlTsY R
FLEBEL, TOFMERASMNLDODHBDET,
Ffo, BEIZNICHEERRBHBRETILEMARE
L. BSESOERHEE RER DD HOBRE Y
2aL—YavIic DB T 2R A TNET,



Scientific Research (A) E#&#% (A)

Modern Japanese Medicine: Structural Transformation and Layers of History e
ERKOBFRICHITIERNVBEXEEELNERE

Representative Researcher: Akihito Suzuki (Professor, Faculty of Economics) 1 ¢ L
MERKE $HK R BHFZBHID a

Japan's structure of modern medicine has reached its current state through a 150-year period of
improvement since the Meiji Restoration. Up to now, historical research of this field has focused on the
introduction of modern medicine, and the implementation of medical policies. Our research has taken a
different path, viewing the intersection of disease, medical practitioners, and patients in medicine. This
three-dimensional, integral perspective is based on the concept of "total history," in order to analyze the
effects of environment, society, and culture on each agent. We presented our research results at a large
international conference in December 2012. Discussions ranged from the influence of Europe, Asia, and
America on Japanese medicine, to the Japanese influence on medicine throughout Asia.

Scientific Research (B) Z&#3t (B)

Development and Testing of a Multi-agent System for Early Adaptation to

Climate Change in Mongolia
EVINCBYZRBEEHEMEROHOINFI—S 1Y b AT LORRERE

BAROBERDERO#EEF. BHAMED 1504F(C
DIEZEREICERINE Ulc, COFRDBIEZE D
MIZHT, INETOEEMERTIE, EREFD
R & ERBERDOEMICEE SN TELLA K
HARTI. EREER ERE - BEO=ENRET
ZPHERELTESR, TNZNOI—Y TV MR
B XMEIcE > TREBERITDEWS, [h—
FI-E AN —] OFEBICED IFN-EERR
BRTITWE LTz, ORI, 2012512812
DNIEKBREBERARERICE W THRERIN. B
AEREFHELD, I—OVI FIT7,. 7AXIAhE
DIFIFREEOFEOF T, BROERNFK
S BICZIT7ICOVWTIE, BROKREREES
FUDERERELLE U

Representative Researcher: Wanglin Yan (Professor, Faculty of Environment and Information Studies)
MERRE B GRIRERIAHBED
http://ei.sfc.keio.ac.jp

Mongolia that is being severely affected by climate change has drawn a high level of international
interest. Our research aims to develop a climate change early adaptation system, to reduce the risks of
livestock and grassland deterioration attributed to climate change and changing economic conditions
in Mongolia. We will then use field tests to verify the results. Firstly, one of the research methods we
are using involves the evaluation of grid units on a spatial database, representing vulnerabilities in
the community's grassland and livestock based economy. Evaluation categories include the influence
of abnormal weather, damage exposure/sensitivity, environmental carrying capacity, and adaptability.
Various measures to deal with these factors are then simulated based on the data, such as the nomads
selling their livestock, moving them to a different region for grazing, etc. with total emission regulations
for the grazing livestock estimated at their upper limit. In order to put selected measures into action,
information will be transmitted to mobile phones used by the nomads. Our management system will then
monitor whether or not these choices influence the number of livestock in towns and villages. Lastly, we
plan to carry out field tests to evaluate the system results.

The charging number of hastock n Mongola

{camil, Fosies, cows, dhibn, e oot Tk banic philvsaphy bihind this rebearch
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The changing number of livestock in Mongolia, and the desired trends of this research
EVITLEICE T 2REBEROHER & KR O BB HHEE

EVTIRBKRBEEEH R FELTWSHIFE T,
ERMNICEVBE LN EE > TWET, AMZRIEEIER
ZEPRFRTOZICEZEY TILOBERE
U2 PEMSL) AV EERT D& SBTURES
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ROFE WERBERE. BREASCEDNZA
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Scientific Research (A) E#&#3% (A)

Fostering Plurilingual and Pluricultural Competence Through Continuous - ‘?'
Foreign Language Education
NEE-RBEC S HESE- EXVLENTRICETIHE v

Representative Researcher: Kazumi Sakai (Professor, Faculty of Economics)
MERKE 5 —= BFHBHID

20125 EHSIEIChiz D AT I, BREZRZ
THRPERENSTRDON TV (EEE2SD) HE
BHBICBWT, Z0—BliEzmoHdiebic, &
SEEXENZERTHIE2BNET 2ER
KRR T

MEEE, 2% 40 (E20EBBEBHEDOERE
REL [HUF2FLHR] [BMHERK] SLO(R
DEMLD ICHT T, EICHIT EDEEZITOERL
fehd, ZORRIS1ZHAIC 1 [OfEE LIc 2 FERT
HEL. RREHBLE L,

BICSEETHLD, KEDE2/EE
BEIVSADRERE T, PALHEBICHLTE
BHRICKD 7Y T —hEEME L. £ ETVEL
feo 2013FEFInEEIC, EMRDFTEITSF
ETY, 2O, RAV AFUF INIEVYTILY
DINERR, PERTREZSEH L, BYOBBICH
EMOREEEML . BENEBEHRE. ¥ 1/Y
TA—DEBUBEESERENBERBLEICOVT
BHRENEL. MREEHEL,

This foundational research started in FY2012 and
will be carried out for 3 years. The goal is to reinforce
articulation in Keio’s foreign language education
(including English) starting from middle school, and
to foster plurilingual and pluricultural competence of
students.

In its first year, the research was divided into four
categories ("a field study of students who have already
learned a second foreign language at high school,"
"curriculum research," "material development," and
"awareness raising research"). These activities were
primarily carried out separately in each group, but results
were reported at all-inclusive assemblies, held once each
term, where they were shared with everyone involved.

This year, the research primarily focused on a field
study of university courses for students who have already
learned a second foreign language at high school. We
had students and faculty members fill out a questionnaire _ : . : :

. A poster with greetings written in multiple languages (Italia
and added up the results, which we plan to carry out  pestalozi Elementary School)
a detailed analysis of in FY2013. We also sat in on f;’%ff?ﬁ"fj;ﬂfﬁﬁgm
elementary school and middle school classes in Germany,
Italy, and Luxemburg. There we had the teachers in charge participate in a interview, and collected data
on early foreign language education, minority language education, and the fostering of plurilingual
competence. These activities widened our knowledge on the subject.

Young Scientists (A) &HFHRE (A)

Analysis of Mechanisms that Determine the Quality of Wound Healing :
and Vascularization L
BlSARMENRED (8] EMET B A DX LOBIH

Representative Researcher: Yoshiaki Kubota (Project Assistant Professor <Non-tenured>, School of Medicine)
MERKRE ARH HBH (EFEHIHEMN BH)
http://www.careerpath-prj.keio.ac.jp/kanrinmaru/scholar/kubota/

MME. PIFEREIREDRBENIRET L, Eh
ZEEIZRIEREB IO SLANEHLEI, %
DBRICEVWT, MENSHIGSNDEFR-RER
BEERBERO—DTY, KB RERFEPEIIRELT
MEREICEENH S L. BHAIGEE L TRBAID
fe> TREMBLELE Y, U LEHS, BIEER
CBFMERDY 1 F 30 AL TIIFAE A
TUfeo TISRERDIEBYI A Tld, MEDUTE L
HAMRIETE S, BENBBERM|BH TRESNT

A wound healing program restores skin
that was lost due to traumas, burns, etc.
The oxygen and nutrition supplied by blood
vessels are an important part of this process.
When vascular functions are damaged due to
diabetes or arteriosclerosis, it often prolongs
the healing process to long-term. However,
even today almost no light has been shed Wez st RELET, bl BREDRICT
on details regarding the dynamics of blood BT ERL R—ILY Y Y N TRIBMEEH D DE

vessel networks for healing wounds. This is blood flow L 64 % f 4 FICABLT BT EICRDUE LTz, Flo, B E
. T o 6B e e ) PSRN
because only the blood vessel sections could ' j Wiz REDHERETINIYTTSEHERIEU

- . . . : SNTEAIERO MBI (Wokb 3 [T EH 4 1)
be visualized with conventional tissue sections, L ¢ BB AT . 5B MEBDIEC & 2 M
resulting in an extremely limited amount  wnole mount blood vessel staining of a mouse wound WA MERBEDEFTHZZEN DD LT,
of obtainable information. However, using YZABMBA—LYI> bmEse 201BFERFRTDY A F 39 ADFHBE S FEWS:
"whole mount" method, we have succeeded BICRARL T
in visualizing blood vessels, in wound tissues just as they are, without sectioning tissue (see chart).
Moreover, by differentiating blood vessels and blood flow via fluorescent labeling, de novo formation of
blood vessels (so-called angiogenesis) in the wounded skin that we've grown to believe was not evident.
Instead we came to realize that the increase in blood flow due to the dilation of blood vessels is the main
constituent in blood vessel network changes. In FY2013, we plan to investigate these dynamics in detail
from a molecular biological standpoint.




Scientific Research (B) E#&#% (B)

Creating an Environment for Practical Use of Experience-linked Ubiquitous Foreign Language
Education Media and Automatic Distribution Systems on an International Scale

FREDYRIEXF S R-NEBEBFT AT+ TEADRES AT LEARNHRFIARRESE

Representative Researcher: Ikumi Waragai (Associate Professor, Faculty of Policy Management)
MRERERE BB X REBCRAMERD
http://ldp.sfc.keio.ac.jp

This is a joint research project covering multiple areas (foreign language education, data base systems,
and ubiquitous computing). In FY2003, it was selected as a "Support Program for Distinctive University
Education (Education GP)," and today we are moving forward with a continuation of that. We'll be working
to create a ubiquitous learning environment, in which knowledge acquired through formal learning as a
student is flexibly linked with actual experience. At the same time, we will perform system operation and
learning assessment. This was already announced as a field of educational technology in a journal article ("An
Experience-Oriented Language Learning Environment Supporting Informal Learning Abroad" Ikumi Waragai,
et al, JSET 11-4, pages 189-194, 2011), and its application for announcement was selected in FY2013 by the
International Association of Teachers of German (Internationaler Deutschlehrerverband, IDV).
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(@ Context Samples using Smartphones

@ Location sensing via GPS

3 Location sensing via camera images

@ Learner  ® Smartphone  ® Web viewing history

@ Digital media selection engine

Digital Media Archives @ Multimedia information

@ Book information @ Video @ Audio

@® Documents @ External resources

@5 Teaching materials are automatically selected
according to the user's spatial-temporal situation
(positional information, surrounding information
obtainable from position, time) and are then sent to
the user's device.

@ Selective information sent via mobile network

@7 Teaching Material A @ Teaching Material B

@ Teaching Material C

20 Teaching materials significantly related to the user's
daily experiences are sent.

@ Situation X @ Situation Y~ @ Situation Z

Grant-in-Aid for Health, Labor, and Science

Using Comprehensive Analysis Technologies to Find Biomarkers for Drug-induced Liver Injury =

MEOBIRERZAVERFRREFEE NS F v —D—DKRE

Representative Researcher: Tomoyoshi Soga (Professor, Faculty of Environment and Information Studies)
MRAERE =53 PR REBRADRD

Although drug-induced liver injury is the most common drug-induced adverse effect, a quick,
accurate method of diagnosis still has not been developed. In some cases, drug-induced liver injury can
grow more severe and eventually lead to death, so it needs to be discovered early and treated quickly.
For innovative drug development as well, drug-induced liver injury markers enable early discovery of
pharmaceuticals that can damage the liver, and can reduce the rate of failure for clinical trials. From a
clinical standpoint, they can help us understand the risks of drug therapy, and can widen the scope of
treatment options such as changes in dosage and drugs.

In this research, we used the latest metabolomic technologies to measure the low molecular
compounds of biological samples from model mice and patients with drug-induced liver injury. As
a result, we discovered that the glutathione synthesis pathway accelerates in order to remove the
increased amount of reactive oxygen species due to the drug-induced liver injury. We also observed
that the amount of r-glutamyl dipeptides increases significantly in blood serum when glutathione is
biosynthesized. It is now clear that by combining several types of r-glutamyl dipeptides, we can use
highly-promising new liver injury markers in blood measurement to quickly and precisely diagnose 9
types of liver injury, including drug-induced liver injury.
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BEFBRIFHRE
Research Program to Promote the Basic Development of Community Medicine thigiERREREFHEMTEE

Grant-in-Aid for Health, Labor, and Science

Establishing a Scientific Basis for the Mechanisms of Acupuncture and Moxibustion,

and Creating Guidelines on Its Practical Use in Cooperation with Neurologists
FEROEABFICET 3R FORUOELE AENHEPIECESLEBREAT IS OER

Representative Researcher: Norihiro Suzuki (Professor, School of Medicine) #ZARE A QIR (EHEHBHIR)

Experience shows that acupuncture and moxibustion can offer therapeutic benefits for many
ailments. Moreover, the demand for such treatments has been rising significantly in recent years because
patients do not need to depend on pharmaceuticals. Yet, even to this day, the mechanisms involved
are still unknown. The objectives of this research are to focus on neurological disorders, including
headaches, in order to shed light on the mechanisms of treatment through acupuncture and moxibustion,
as well as to accumulate useful evidence to create guidelines for practical use. In addition to the basic
and clinical research done in our laboratory, we asked opinion leaders in the fields of acupuncture and
moxibustion to participate as research members, from the Saitama Medical University's Department
of Oriental Medicine, and the Meiji University of Integrative Medicine’s School of Acupuncture and
Moxibustion. The main focus in regards to our FY2012 results should be on the creation of trigger points
as an indicator of acupuncture and moxibustion stimulation in experimental animals. It is known that
improvement of these trigger points in acupuncture and moxibustion corresponds to therapeutic results
for ailments. Because of this, our success in creating trigger points in experimental animals may be
considered a breakthrough in understanding the mechanisms of acupuncture and moxibustion treatments.
In FY2013, we plan to utilize these experimental animal models to further investigate our understanding
of mechanisms used for acupuncture and moxibustion treatments, while also formulating guidelines for
its practical use by accumulating useful evidence.
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“Super Egg Program" System for the Development of Future Scientific Technologies

EROUFEINERFE~E-P7OTFL~

The Faculty of Science and Technology started this system in FY2011 to support researchers who demonstrate
innovation and creativity in completely new areas or fields of research, and have the ability to pioneer areas or
fields of future scientific technologies. It is also meant for researchers able to demonstrate leadership in applicable
areas or fields of research. The objective of this system is to aid in the creation of future research projects at Keio
and to aid in the next acquisition of research funds from external entities.

"Development of Intellectual Memory using Femtosecond Nanoscale Phase Change Phenomena"
[Z LT/ 2T —IVRECRRZFIRALIHIBEX T OBES)
Toshiharu Saiki (Professor, Department of Electronics and Electrical Engineering) BFIF#IZdE A 8A
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"Creation of 'Regenerative Engineering for Neurological Functions' as a Next-Generation Area of Medical Science Engineering"

[RICOERTFEE [ EEEEETS | ORIE]
Junichi Ushiba (Associate Professor, Department of Biosciences and Informatics) 4ZafEsFRIARE 45 B—

"Developing an Optical Imaging Method to Shed Light on the Metabolic Mechanisms of Tumor Cells: For Application to the Metabolic Biochemistry of Nonlinear Optics

[FEEHRORE X H =X LEFAZBIEU SRR ORR JHRI A F ORBEEADISRICHEIT T

Kosuke Tsukada (Assistant Professor, Department of Applied Physics and Physico-Informatics) #FREsRTHRIE(IHEA IRH Z4h6

"Research Concerning the Establishment of Brain Computer Keyhoards and Brain Computer Communication"
[FLAYAVE1—9F—R—RET LA YAVE 1—7EEDOMHEILICET 23]
Yasue Mitsukura (Associate Professor, Department of System Design Engineering) > AT LT > TERIARKIR

"Developments of Novel Teraheriz Wave Imaging Technologies"
[FINIVYIBRA R—=I VT Otk R
Shinichi Watanabe (Associate Professor, Department of Physics) #BEFRIAHIR &8 f—

= AR

"Developing an Optical Imaging Method to Shed Light on the Metabolic Mechanisms of Tumor Cells: For Application to the Metabolic Biochemistry of Nonlinear Optics"

[FEEMEaDRE X W= X LERZBIE LA ORS: FERFEAZORBELFEADISAICEAIF T/

Kosuke Tsukada (Assistant Professor, Department of Applied Physics and Physico-Informatics) #FREsRTHRIE(IHEA IRH Z4h6



Research Projects in Various Fields

AEHRHRERN

Analysis of Policy Effects by Planning and Analyzing Panel Data
NEIVF— 2 O RIS & DBIRDE A

Project Leader: Yoshio Higuchi (Professor, Faculty of Business and Commerce) MARE O XiE EEHHID)

Panel data is collected by having the same subjects take follow-up surveys over a long-term period,
and then attempting to observe behavioral and situational changes for each subject. By performing
multiple fixed-point observations in this way, we are able to understand how changes in social
environment and policy occurring during the period of observation have influenced the subjects. And
through quantitative analysis of these observations, it is possible to analyze the environmental impacts
and policy effects. The Panel Data Research Center at Keio University selected approximately 4,000
households and 6,000 people for observation throughout Japan. With these subjects, they have been
performing the Keio Household Panel Survey (KHPS) since 2004, and the Japan Household Panel Survey
(JHPS) since 2008. We are utilizing this data to analyze how policy changes related to tax/social security
system reform and employment have affected work/consumption behaviors and income disparities, along
with changes in education, health, and well-being.

For example, we have done a minimum wage impact analysis. Poverty issues for people working
in Japan have gained attention since 2007, and minimum wage has risen significantly since then,
especially in the greater metropolitan areas. By using KHPS to analyze policy effects before and after
this situation, we have learned that raising the minimum wage has produced beneficial results, especially
for low-wage temporary workers and female temporary workers, and concerns about job loss are not
always confirmed. Japan has seen an increase of long-term temporary workers in recent years, including
"reluctant temporary workers," who would like to obtain permanent employment, but have no choice but
to work on a temporary basis. However, temporary workers who have received education and training
have a significantly higher rate of transition to permanent employment than those who have not received
education and training, even when other factors are the same. We also discovered that female temporary
workers undergoing self-development for employment have a significantly high rate of changing
businesses, and transitioning to permanent employment. The data suggests that government support
for education, training, and self-development of temporary workers promotes transition to permanent
employment. Currently KHPS and JHPS data is being shared with general researchers in Japan and
abroad, and anyone can acquire it by applying for use.

Ratio of temporary workers who transition to permanent employment “t" number of years
after with or without self-development (by men and women).
BEOEHROEEINFERHEED t FEROERERREISE (BLH)
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Note : Those analyzed were men and women no more than 59
years of age, employed as temporary workers before the t-1
period, and decided whether or not to take part in education or
0.000 training in the t period.
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The Creation of Humancare Medical Technology by Medical Engineering

for the Regeneration of Functional Tissue
BENCHEBEETISICESL1—2 Sy PEREHORR

Project Leader: Ryo Sudo (Associate Professor, Faculty of Science and Technology)
MEAERE F 5w EIFHARD
http://www.sudo.sd.keio.ac.jp

Humancare Medical Technology is a new concept in the field of medical technologies, using basic
engineering techniques to understand, control, and restore biological system properties, including
regenerative medicine and minimally invasive treatments. Qur aim was to create this particular medical
technology from an engineering standpoint. While moving forward with research concerning tissue-
related regenerative medicine from a regenerative medicine perspective, we also performed research
concerning the development of intravascular treatment devices from a minimally-invasive treatment
perspective. In particular, this research project involved sending young researchers to top research
organizations overseas, with promotion of international brain circulation as one of the important goals.
This year we sent three researchers to institutions in the United States, two of them to MIT, and one to
UCLA, to participate in an international collaboration project. For tissue-related regenerative medicine,
including blood vessels, we carried out joint research with MIT and Korea University in South Korea,
focusing our efforts on the regeneration of three-dimensional tissue using microfluidic devices. The
results were published in a recent edition of the journal "Nature Protocols." We are also working in
cooperation with the UCLA medical team to create a cerebral vascular stent prototype, performing animal
testing, and developing a computer simulation technology that should prove useful for stent placement
surgery.

A-STEP "Search Type" A-STEP[&ZRY1 7

Development of On-Chip Network Formation Technologies by Orientational Control of Neurons
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Project Leader: Shogo Miyata (Assistant Professor, Faculty of Science and Technology)
MRA%KE =@ 2B GEIFHREIIHN

We are developing cell chips with neurons delicately placed on  On-chip neuron network

microscopic electrodes, with the ultimate goal of high-throughput screening  On-chipZ iz k9 —2

for drugs for neurological disorders. Having recently become possible to ~ *E&u®= @ ##;ﬂﬁf&.@
create neurons derived from the iPS of patients with congenital neurological ™ & =

disorders, demand for neuron chips is more than ever increasing in the
fields of medicine and drug discovery. We would pattern neurons on a
microscopic electrode substrate by applying electric traction causing cells
to function on an alternating field, and establish a system for observing the
action potential of generated neuron networks. In FY2012 we succeeded
in patterning neurons at a microscale level on a microscopic electrode
substrate, and evaluated their viability. Next we plan to observe the action @ Drugs used to treat neurological disorders

(@ Amplification and measurement of action potential

potential of neuron networks, and to evaluate their responsiveness to - ®mNewron
biochemical stimulation, leading to the creation of on-chip neuron networks. ~ @ On-Chip ircuit

A-STEP "Search Type" A-STEP[&EZRY 17
Developing a Miniature Terahertz Polarized Wave Imaging Device
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Project Leader: Shinichi Watanabe (Associate Professor, Faculty of Science and Technology)
MAERKE EE W— BIREERR)
http://www.phys.keio.ac.jp/guidance/labs/watanabe/index.html

Terahertz wave imaging technique is a non-destructive, and contactless method to safely observe
dangerous substances in an envelope, biological tissue structures, etc. In FY2011 we invented a new,
high-speed, and high-precision method for determining the polarization of terahertz waves. By using that
technique, in FY2012, we successfully developed a method to detect miniscule irregularities in the object
surface, which drew attention from industries as a new non-destructive inspection technique, featured in
the July 5, 2012 of the Nikkei Sangyo Shimbun and other papers. The apparatus was, however, so large
for practical application, and had to be transported by a large truck. We are now working to downsize the
apparatus with a small and low-output fiber laser as illuminant, to be carried in a suitcase. We have so
far succeeded to increase the sensitivity of terahertz wave measurement inevitable for downsizing, and
have we also confirmed that we could analyze polarization of the terahertz wave by the laser of the same
sort.
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Returning the Fruits of Research to Society

— Intellectual Property Rights and Technology Transfer
MABERDHEADET— MM EHE - FEWBEADRY HH

The fruits of our research activities will not only foster leaders of the next generation, but will ARBHORRIE, RREHES AMHRICME
also be returned to society as intellectual property and technology transfer. Following the enactment of < %mghtﬁ’ﬂiﬂi’?ﬁénit 19985
he "A he P ion of Technoloav Transfer | Lo Bri BUs| 0 . 8BICTAFEICH I ZHIMCETZHERRD
the "Act on the . rom(.)tlon.o ec np ogy Transfer from Universities to rlvatg usiness Operators" in BREEEADBEDREICEIT 3 5E, HHET
August 1998, Keio University established the Intellectual Property Center (IPC) in November of the same SNELEA. EESBCREET A NNEE
year. Since then, as an authorized Technology Licensing Organization (TLO), we have worked towards =~ €>9—%RIL. FKBTLOL LT, XFTAEZ
returning research benefits created by the university to society in the form of products and technologies. ch_zﬂgffﬁ\ﬁiibiﬂ“‘;i@bb;coiioiz

) e . . BT # ELT o
In Apnl 20.10’ we strengthened our management capabilities by unllfym.g the Keio chgbahgn Center, Bl 2 NS s R, £l
and in April 2011, we formed the Headquarters for Research Coordination and Administration (RCA) 2011548 1c it B - oot - M0 EED 3
with three core divisions— Planning & Strategy Division, Research Promotion Division, and Intellectual ERFIE R DI TR AR IR E R LU E L
Property Division. Since FY2012, we've been carrying out intellectual policy measures, creating social =~ 7o 2012FEEBAMMRY > —DREZ L, H7c
and economic values based on research results, and continuing to give back to society. :jtﬁg;“fio\);i;w'ﬁﬁﬂgﬁﬁ@gu&‘bﬁ’ﬁ
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Promoting the MEXT "Project for Innovation System Development" and Other Such Projects
MEBRIFE [/ RN—=2a P AT LERRRE | SO
Since FY2008, we've been carrying out programs for 5 years, such as the MEXT- 2008F EHS5FEM. XHMRZEDWRERT T+ / N—

selected "Project for Innovation System Development (Enhancing University Initiated VavIRT LAEHEE (REEEFEEEALRETDS
Industry-Academia-Government Collaboration)." Through activities such as promoting S 1) BEEERR(LEL . O—F ¢ R— 5 — BRI SOEEAEERHL
cooperation between international industry, academia, and government, and creating F Ul ERNAESEEETS DL, MMR—~ 74 UA
models in the form of intellectual property portfolios, Keio's research results have been g+ 5 sz Ee B0 . EROTMEREEERN

transferred into technology for businesses in Japan and abroad. And by promoting a AREICEMBEL. H20BEOELE Oy F TS
matching of social issues and demands, we have strengthened the system of Industry- $ 2%, BT e E B £ B L L E L

Academia-Government Collaboration Activities on its road to independence. In FY2012, T
we held a large-scale international symposium with researchers invited from Japan and =iz ; @ ﬁ’L_ BUIeARRGER> M
VU LERMEL. UEARTBEEE L THIITLE L,

abroad, and published the applicable content as a collection of lectures.
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Research-related Events
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2012/09/05 Vol. 04 "TRY AT LOFKRE~T—RARNSEZ S HBTR\ 751 > E ke
2012/10/03 Vol. 05 Mhizk & MIREDFE,

2012/11/15 Vol. 06 T =2 v LT >~ DERFK,

2012/12/05 Vol. 07 "7 — h DFR¥,

2013/02/06 Vol. 08 MEiFDARF,

2013/03/06 Vol. 09 "BRE DK,

2012/06/12 EFIR—RAVRTFLRIYIZFIVITIIRI VL SDMIIZRISE> & — BE 2nE:60%
$t: 70—/ VL COE (4 - FIEFIER])
2012/07/07 PEFET VT Ry hT7—7 BE-REARCTFNME, PE-REERREAEAZRE SRAERKCHEITZANFVIOHEHR =H SME:#9120%
DHERVRI Y L TR
KLLEZEE I F— SFelmfl ARz ¥ — (KLL) B HEE $F14ESMNE 3148
2012/07/20 F4E TTOCRBRBEHREBTS ~HEEY X T LB EANORREEE RS~ £15E5ME: 394
2012/10/19 15[ AT 1 ALY A T ANOEHE ~RH SERRISE T EZORE &3~ 55162 MNE 345
2013/02/22 F16E MNIT 3. DT, ¥IaL—hT 2 ~RANZE WHOHZE. SHTEAZOHIA
BE~,
2012/07/25-28 H~N—INAAHL v 2012 Sl a2 #Bm SmE: 6%
g RBBERAE
2012/08/05 E ~DBRZEREY 5~ ZHEHOY A Y 2~ (1) BRFR £HRBIC2ESH  #HIG SE: #1004
HBRAREES
2012/08/05-07  F2EBRENAAY I v MinkBR BRENA A IV NETEER B SME: #1204
(SEimAE A RIAIZERR. IR, #RRE)
2012/08/24-25 UVSHENEZDHEYA TV R ~&K 5 T ZREDHREN~ KAKENHI EREERAY xE S 524
TEo>TELOIVODHSRA !, e () BARFIMRESR
D 2012/08/29-31  APRU-BMAP 2012/FIRST 2012 V7RV L EREERARZ =H REER—IL S #9240%
ﬁ T/ D\DiEfL &R E (Diseases and Evolution of Brain and Mind) 1
2 2012/09/10-13  /XRILF—F @tz I+ — JXR ) HE RS =H F1ESME 564
g 2013/03/04-07 E2ESME 524
= 2012/09/28 2012 BEERAY EREFEEEY VRIIL TP HEE AR =H RER—IL SE:#91604
= TKEIE A/ R— 3 VEIRO S IANTE B,
=
; 2012/10/05-06  Asian Economic Panel Meeting JA—/VLCOE (#t£f% - EHET) =H SE #9804
=
3 2012/10/10-12 B7EAFRA—LYYRIIA AHRO—LYVRYY LRTEESR  BF SN #2804
xS e S AT
% 2012/10/12 ERESDM Y VRY ™ I SDMHRFATSEE> 9 — BE Sn#E #9904
o 77V ADTHDFMFEEEEYRRICDOVWT: 7 TO—F EERZR $E: ' 0— /)L COE (i - BIZFFER])
A
g 2012/10/19 BEERY VIRI VL TRFESEHEERER =M JtEEiR—IL SmE:974
t 'Y 27 LEFORAT—HcREIRERZRIEL T
i 2012/10/21-25 FOSBE2012 (SB4AEIERRY X T LNA AOY —%R CACHE#% (Computer Aids for Chemical #5f@ S#E:204
] Engineering)
i S SRR RSP
2012/11/06 BEfE SDM B F A BIBEE SDMRZER} BE BRFRSR—IL Sin#&:300%
$E6[E MH(Z5) DN >T 3, FtE: 7' 00—/ )L COE (4 - FIEFIER])
2012/11/09-10  Hiyoshi Research Portfolio (HRP) 2012 BEMRZEEYY— BE ®EFS & $9190%&
2012/11/10 BEEZR A K Open Techno-Campus 2012 ) BEiRAR B RS T7 El SINE #1504
FE-BEDED A—T o3+ — {HRIY AT LOBRBEICEITT SRR R B EERER I T 7 e F1ESMNE 38%
2012/11/10 F1E ERERE DI 22T OV —YvILETES I F2E15ME #9604
2012/11/10 26 "KEICBWL YUV NR I CTERBYRT L SE3EMSME #3045

"BEREHEEROLHOEIRIETIL,
2013/03/05 F3E L—Y—Z0/N\AF70E0-F7,

2012/11/11 HRA/R=23>D/IN\T ~RPNCEIR—RTAUA-TAT T L SDMfFZER} BE Shn&: 454
NERIAVREISF— 70—/ )L COE (#1% - RIZFIER])
2012/11/13 AFAFEEE “Space Applications” MFEOFIAE) SDMAZERE = Sin# 454
Ftfg: ' 0—/ L COE (##% - BIEFFER])
2012/11/20-23  $10[E TINS Y RERSH BALCAYS A& KiEd SN :3054
Hg: &' 0—/\)L COE (i - ATEFIE =)
2012/11/22-23  SFC Open Research Forum (ORF) 2012 SFCHAZRFR WRIVRIDY Zn#&:5,525%
2012/12/05 BESRBEGREY VRI UL TRITEEEHEEAER Z=H Jbik—IL 2% :213%
FAE "BEERY. ZUTRRRE i BEERBAFREERF 74—
Is. SFCHREFRANLAY A TV RS
2012/12/07 KEIO TECHNO MALL 2012 SelmBlIE Rz 7 — (KLL) RRER7A—F L4
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FfER ARV EfE Bt PR &
2012/12/08 MISOBRELETIEA > 75 DREIRET /) RV BER RS JNR VB RRTHLAS =H Sh1E:25%
BR7—Vvav7

2012/12/19 F12E KRIVAE- DY T 7LV R (BA) REHR A AT RFILVTSYRELBS B S #9604
g EERRAT KRAF-—BAE
#GCOE, BRAFHLSRIFRAZAT

2013/01/08 SE3ME L bR Y RY U L 40—/ \)L COE (H# - BIEFRER)) B RES BINE K604
HE EIPIHRE - TRV ¥ %
#H Y 2T LEFHEE

2013/01/29 BE-Y U VELAE R & DEFRATRE Z'A—/VLCOE (itREl-BHEEE) =H SN #9804

2013/02/09-10  International Symposium on Designing Governance for Civil Society

' 0—/V)LCOE (HRIZ-HPRER) =H

SNE: #3104

2013/03/04 BoE RIEHE - REV AT LT A VICET 2ERY VRI T L

'0—/\)LCOE (% - AIEFFER))

BE BE¥T2R— ShNE #2604

EDEER/EEZ D)

2013/03/13 7—% <3y 7 “Moving to a Job:The Role of Home Equity, Debt, and Access to IXRIVREHRAFILE =H SIN&E: 5%
Credit”

2013/03/14-17  WEAI Western Economic Association International Keio University Graduate Schools =H SIN&E #5504

10th Biennial Pacific Rim Conference

of Economics and of Business and

Commerce, Kyoto University Institute
of Economic Research (KIER), the

Tokyo Center for Economic Research,
and the Keio-Kyoto Joint Global COE

Program

2013/03/16 BELSWVERAEEIF— 50/ FHEARORAR

BEAS MERAEHEEIF—RIT  HE

S/NE #3008

ZES (SlnEmBIPAIRA. Bt
XEER. TR ERER. Bt
XERIERS, R BE)

2013/03/26-28 ATV T HA TV RF vV T

() RIARATIREEE B

SME: 164

IR SIRE DRI, BEEH

=
FH

SFC Open Research Forum (ORF) 2012

bazaar of intelligence
%10 bazaar

ORF is an annual event held by the Keio Research Institute at SFC. This event
reminds us of our important social responsibility, that is, to return our research
results to society. Within this framework, the forum objectives include the disclosure
of research activity results, and the promotion of collaborations between Industry,
Academia, and Government. The current state and future plans for various research
projects are introduced through more than 140 exhibitions, demonstrations,
symposiums, and contests. Panel discussions are held between business community
and governmental intellectuals, along with SFC researchers, in which proposals are
made on how SFC can contribute to the betterment of society. In 2012, the number of
visitors to this event was 5,525.

KEIO TECHNO-MAL 2012

Enthusiasm for Science, Passion for Engineering
BFOMIE-TFORR

In December of each year, the “Keio Techno Mall” is held at the Tokyo
International Forum as a venue for the research results of the Faculty/Graduate School
of Science and Technology to be announced to the public, and to provide suggestions
for industry-university collaboration. Demonstrations and hands-on exhibits based
on the research studies by researchers and graduate students are displayed so that
visitors can have a lively experience on the latest research achievements. In 2012, there
were approximately 80 booth and panel displays. A collaboration technology seminar
and round table session were also held, in which latest technology and research results
were announced. The Keynote speech was given by the writer, Hideaki Sena and talk
session was held with two researchers from the Faculty of Science and Technology.

November 22-23, 2012

SFCH R AT Tl #F
RRREOURBTTEE v
ERHSNEEO—DEER. MERRORREEELERE
HEZENEL, BFORFZRABLTWET, KA BR 70T
I NDRREFREZ, 1JOULORRPTEVANL—Y 3
Y YYIRY DL AVTFANEZBLU THEN T 2IEH ., BER
PITBROMBAESFCHAREED/NRIL- T4 AHYa VT
[FHEADREEIT>TVWET, 20124(C1E5525 ADFZH
HDFLUT,

December 7, 2012

BENA BILZF ;
B A S BRETSHR + )
HMOMEBRREZLASICREL, EFEEORRZTSRPR
it B2 (KEIO TECHNO-MAL) Z R RERR 7 4 —Z A THREL T
WET, COBRTRTIE MRE. KEREICLDIEEPREY
ErRzEL T B RNOMBARRICHNDZ A HRET,
20124 (F, 980D T — R /XRILBRA TN E Uz, T,
BERMtEIF—PIIYRT—TIEyyavicBWT,. &
HOFMOHARBIRDIAEREN A VAR NTIEAERRE
2 FHERICLZEFBBICHS. BEIFBOMRE2LERZ
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Awards for Research Activities in FY2012

2012 E MABHICLZIZE

Date ¥#HB  Recipient(s) 2E&

2012/03/05 Michisuke Yuzaki (Professor,
School of Medicine)

I BN (EFEBHUR)

Award &
Tokizane Toshihiko Prize

REFELSH

Reason for Award ZE¥EH

For "Shedding Light on Control Mechanisms for
Functional and Morphological Synaptic Plasticity
with the Cerebellum as a Model."

DN ETILE U BRem - FERE > o+ F X1
MEHIEEE OMRRE) ICL D

Awarding Institution &%
Public Trust Toshihiko
Tokizane Memorial Fund

ABEFTHRMEL R
BT

2012/04/09 Yoshihiro Taguchi (Associate
Professor, Faculty of Science

The Commendation for Science
and Technology by the Minister

For "Researching Ultra-high Spatiotemporal
Resolution Thermophysical Property Sensing

Ministry of Education,
Culture, Sports, Science

A0 B (BT 5E) of Education, Culture, Sports, Techniques Using a Laser." and Technology (MEXT)
Slence and Technology, The 1, _y— B\ BBBREMARIMIELY Y THHEE
Young Scientists' Prize VI RIOME, Ic &2
FER24F ERIPARM 2 BF DX
HRZERERE 5EFHNFEEE
2012/04/09 Takuya Kochi (Assistant The Commendation for Science For "Researching the Innovative Methods for MEXT
Professor, Faculty of Science and Technology by the Minister Introduction of Polar Functional Groups to Organic STERR S
and Technology) of Education, Culture, Sports, Molecules using Transition Metal Catalysts."
PP 3 (R TesapsEsagp)  ocience and Technology, The BESEREE R EHN B SRR
Young Scientists' Prize EOWE, k2
TER2UAFERZRMIEFOX
HRERERE HEFRFEE
2012/04/09 Wataru Kakegawa (Assistant The Commendation for Science For "Researching the lonotropic Glutamate Receptors ~ MEXT
Professor, School of Medicine)  and Technology by the Minister that Regulate Learning and Memory." STERR R
#1135 (Eangreagn)  Of Education, Culture, Sports, vy, 5 5 grmasikic & B B BEIBOTR,
Science and Technology, The Ic&2
Young Scientists' Prize
FER24F ERIFRM 2 BF D XX
HRZFRERE 5EFHNZEEE
2012/04/09 Toshiro Sato (Project Assistant ~ The Commendation for Science For "Researching a Mechanism of Self-replication MEXT
Professor <Non-tenured>, and Technology by the Minister that Utilizes a New Method of Culturing Skin Stem STERR S

School of Medicine) of Education, Culture, Sports,

(B (e8R (Eeami sty ocience and Technology, The

H>) Young Scientists' Prize
FR2UAFEMZEMABFOX
HHFAEERE EFHFEE

Cells from the Gastrointestinal Tract."

CHILE LB OMREEEZAVCACE
BB O Ic& 3

2012/04/20 Hiroshi Yabuno (Professor,
Faculty of Science and
Technology) and others

B &R (BIREER) Eh

JSME Medal of Qutstanding
Paper

BAEBFARE (w30

For the paper entitled, "Antisway Control Considering
Phase of Vibration of Suspended Load of a Crane."

WXL —>ombiRE Oz Z R U ik
NIk, Ik B

The Japan Society of
Mechanical Engineers

(#) BREmPS

2012/04/20 Masaki Takahashi (Associate
Professor, Faculty of Science
and Technology)

&8 R CETRERERER)

JSMS Young Engineers Award
BAEMF2IEmMmE

For "Researching Multi Time Scale Behavior Control
Method for Autonomous Omni-directional Mobile
Robots."

TBEE2AMUBHORY NOTILFEERT—IL
BITBHEFEDOWRE ICLD

The Japan Society of
Mechanical Engineers

(i) BABEWZES

2012/04/27 Tokuhiro Kimura (Instructor,
School of Medicine)

A 187 (EFERBIZ0

The Japanese Society of
Pathology Young Researcher's
Award

BARIER R PITEE

For "Molecular Pathological Research of Bone and
Joint Disorders, including Osteoarthritis."

TEFEREEZ XU ET 25 HEREDDF
RIEFRIFFT ICK B

The Japanese Society of
Pathology

(1) BAREZS

2012/05/01 Sachiyo Nakamura (Assistant
Professor, Faculty of Nursing
and Medical Care)

i =X (BEERFBEME
E=2E0)

The Japan Academy of Midwifery
Academic Prize

HABEFZAME

For the paper entitled, "Sensitivity to Cold among
Pregnant Women -An Analysis of Brazilian Women-."
WX MEREOSAEDR—T FVILAZRO S
w—iic&?

Japan Academy of
Midwifery

(#t) BARBIEZS

2012/05/30 Takaaki Ishigure (Associate
Professor, Faculty of Science
and Technology) and others
A1 S (BIFEEERR
Fh

The 61st Electronic Components
and Technology Conference,
Outstanding Poster Award

For the outstanding research poster entitled,
"Maximum Channel Density in Multimode Optical
Waveguides for Parallel Interconnection."

RAY =X MG A5 —AK T3> Dfed
DYILFE—RHEREDORKF v RIVEE T
£3

|[EEE CPMT Society




Date 2EH Recipient(s) 2E&

2012/06/01  Yasuhiro Kakinuma (Associate
Professor, Faculty of Science
and Technology)

18 Bsh GEI¥EAHRIR)

Award &#R

Best Paper Award
BERERE

Reason for Award ZEEH
For the paper entitled, "Detection of Chatter Vibration
in End Milling Applying Disturbance Observer."

X TAEA T —NZIGALETY RIILINT
IEHBIFTBTUODIREIRA ICL B

Awarding Institution $2&%&
Mazak Foundation
(8) ¥ ¥y U 8E

2012/06/02 Noriko Tsuya (Professor, Faculty The 13th Population Association
of Economics) and others of Japan Best Book Award

A BT (REFSHR) 30 FI13EARAOZERE

For the book entitled, "Prudence and Pressure:
Reproduction and Human Agency in Europe and
Asia 1700-1900." (MIT Press, 2010)

Population Association
of Japan

BARAAZS

2012/06/13 Ryogo Kubo (Research
Associate, Faculty of Science
and Technology)

AR TE (BIEEEH)

Best Paper Award

For the paper entitled, "Bandwidth Scheduling
Techniques in TDM-PON Supporting Inter-ONU
Communication with Network Coding for Smart Grid
Applications."

|EEE International
Conference of
Communications
(ICC2012)

2012/07/07 Kazuhiro Asakawa (Professor,
Graduate School of Business
Administration)

E IR (REEEMERREIR)

Academy of Multinational
Enterprise Award

FEIEMSEFBLEFRE

For the book entitled, "Global R&D Management."
(Keio University Press, 2011)
EZE2T70-/VULRDYRI XY Mg (BEERK
FHkR= 2011/10) IT& 3

Academy of Multinational
Enterprise

SEELEFR

2012/07/21  Akira Shimizu (Professor,
Faculty of Business and

Best Conference Paper Award

=ESFHE
Commerce)
B B (A ERaus)

For the presentation entitled, "Brand Evaluation in
Age of Information Gaps: New Concept of Brand
Evaluation."

2012Global Marketing
Conference at Seoul
(Korean Scholars
Marketing Science, Japan
Society of Marketing and
Distribution, European
Marketing Academy,
International Textile and
Apparel Association,
Australian and New
Zealand Marketing

Academy)
2012/08/30 Kohei Ohnishi (Professor, Science Council of Japan For developing a "Practical Technique for Disturbance ~ Cabinet Office,
Faculty of Science and Chairman's Award: 10th Observers." Government of Japan
Technology) Commendation for Distinguished CNE, A T — ) SR ORRIC LB B

Tojiro Aoyama (Professor,
Faculty of Science and
Technology)

Yasuhiro Kakinuma (Associate
Professor, Faculty of Science
and Technology)

K AF GETZERH)
Fil BEERER GETREPHIR)
133 BRah GETRERHEHIR)

Service in Industry—Academia-
Government Collaboration
FI0LEZEEENHERE
AAZMcBaRE
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2012/09/01 Hiroko Komatsu (Professor,
Faculty of Nursing and Medical
Care)

IR ET (BREERFEER)

2012 Award for the
Encouragement of Research in
Nursing Science

TR 24 FEEEPNTEMNE

For the paper entitled, "Information Sharing and
Care Conference among the Multidisciplinary Team
Improve Patients' Perception of Care."

Japan Society of Private
Colleges and Universities
of Nursing

() BARIEERK
FiHhs

2012/09/03 Megumi Tago (Assistant
Professor, Faulty of Pharmacy)

SR H<H (FEPERE(TFHEAN)

FEBS Letters Young Group
Leader Award 2012

For the paper entitled, "Aurora Kinase A Critically
Contributes to the Resistance to Anti-cancer Drug
Cisplatin in JAK2 V617F Mutant-induced Transformed
Cells."

Federation of European
Biochemical Societies

2012/09/10 Yasue Mitsukura (Associate
Professor, Faculty of Science
and Technology)

e EE CETREARIR)

Innovative Technologies
Selection

Innovative Technologies iR

For METI certification of the "'Mimicking Avatar
System' Based on High-speed, High-precision

Facial Image Processing" for Excellence in Contents
Technology.

R EEELEERLEICEDCbDERT /N
Y=Y AT Ly DN BEEEEANERIENLLOY
TYVEMiERESI NI EICLD

Ministry of Economy,
Trade and Industry

REEXESA
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Date 2EH Recipient(s) 2E&

2012/09/10 Masahiko Inami (Professor,
Graduate School of Media

Award &R

Innovative Technologies
Selection

Reason for Award ZE¥EH

For METI certification of the "Invisible Prius" for
Excellence in Contents Technology.

Awarding Institution &%

Ministry of Economy,
Trade and Industry

Design) Innovative Technologies ¥£iR DERRTU I Y EFEZENRIMEN-OY  BEEXES
R B2 (RERXT17T TUYRMERESNIEILELD
YA UHRBIER)
2012/09/27 Yoshiyuki Matsuoka (Professor, JSME Design & System Award For major contributions to the development of design  The Japan Society of

Faculty of Science and

BABBPRREG TR VX T

engineering and system areas.

Mechanical Engineers,

Technology) NP BRI Y27 AREOREICSKOFBEL  DoSI0 and Systems
AR FsE (IR TSR ik Division
(#) BA#mMFE =
HE T ¥ 27 LM
2012/10/01 Nobutoshi Yamazaki (Professor, Good Design Award 2012 For acquiring positive evaluation of "Rakunie" lumbar  Japan Institute of Design

Faculty of Science and
Technology) and others

1LilEs {55 CETHEHUR) 13h

Gy RFHA Y

support wear, developed jointly with Morita Holdings.

EUIR=ILT 4 T A5 EHRABRL . B
YR—KDx7 'S0 Z1) Icd 2bIc LD

Promotion
(&) BRTH 1 ViRE
Pa

=

2012/10/08 Ikuo Saito (Professor, Health
Center)
Hiroshi Kawabe (Professor,
Health Center)
Hiroko Toda (Health Center)
Yasuko Kunegi (Health Center)
Yumiko Sato (Health Center)

T AR (RIEEIE 5 —30%)
RS 185 (REEEIE 5 —40%)
FH 5¥ (REEEEY5—&
M8)

IR RF (REEEEEY—
Kili8)

ik ERT (REEEEY5—
wiTE)

The 50th All Japan University

Health Administration
Workshop's Award for
Publication of an Excellent
General Research Topic

o0 EEERPRIEEERNT

&=
—RIMEAREFREE

For the paper entitled, "Monitoring the Effects of
Sodium Restriction Guidance through Continuous
Measurement of Urinary Sodium."

S TR R N U LBIEZFIAB U foRiEE
HoHR kD

Japan University Health
Association

(#) =EXRPREERE
IZES

2012/10/10 Tetsuya Komagata (Professor,
Faculty of Economics)

The 7th Junzo Kashiyama Prize

For the book entitled, "China's Bicycle Industry:

Economic Reforms and Industrial Development."

Kashiyama Scholarship
Foundation

S7EBILME=8 S
B 8 (RAPHLE) (Keio University Press, 2011) (&) IS
EZETHEOBEGEEE—"QE FR SEER
B (BERRHRS 2011/07) K&
2012/10/26 Seiichiro Katsura (Associate The Best Cited Author Recognized as the best cited author in the top 50 of  IEEE Industrial

Professor, Faculty of Science
and Technology)

B (B ERAEHRIR)

over one million authors in engineering.

1008 ANZBABTENFICH T BHREDH, &
XS IR ERIG0MIUAICZ ST Elc kB

|EEE IES 2012 Best Conference

Paper Award

For the paper entitled, "Vibration Suppression of
Resonant System by Using Wave Compensator.”

Electronics Society

2012/10/27 Kazuhiro Asakawa (Professor,
Graduate School of Business
Administration)

Japan Academy of International

Business Studies Award
EREYRXAARELE

For the book entitled, "Global R&D Management."
(Keio University Press, 2011)

ZE2TO-/NLRADYRI XY by (BERRK

Japan Academy of
International Business
Studies

EI AR (REEEMIRIER) FHkRE 2011/10) I£& 3 ERE Y X AMEES
2012/11/03  Masao lkeda (Professor, Faculty ~ Medal with Purple Ribbon For contributing to the advancement of academics Cabinet Office,

of Law)
e BB CEFERHIR)

through excellent results in civil law research.
REZICEAI2ARICEHTENIEEERTE
iiOESICEFES LIcZ &l kD

Government of Japan
PIREAT

2012/11/06  Kenji Fukushima (Associate
Professor, Faculty of Science
and Technology)

1BlS 2 (BT EARIR)

Nishinomiya-Yukawa Memorial

Prize
F270FEEE/IERE

For "Theoretical Research on Phase Transition from
Hadronic Matter to Quark Matter."
TA\NROVENS D A+ — I YENDIREE DR
KT, 1L D

Nishinomiya City
EERAEM

2012/12/06  Akiko Matsuo (Professor,
Faculty of Science and
Technology)

R EicF CRTFEHIR)

Paper Award of Combustion

Society of Japan
BARBEZRRXE

For the paper entitled, "Optical and Thrust
Measurement of a Pulse Detonation Combustor with
a Coaxial Rotary Valve."

Combustion Society of
Japan

(1) BARREEFS




Date 2EH Recipient(s) 2E&

2012/12/06 Takeshi Yokomori (Assistant
Professor, Faculty of Science
and Technology)

7R B GETFERS(EEAT)

Award &#R

Combustion Society of Japan
Encouragement Award

AR R ST ME

Reason for Award ZEEH
For "Researching the Creation of Various Functional
Materials via Combustion Synthesis Using Fire"

PR ZFIR U ICRBER BUEIC & & BRI E
DRIEICEIT BHI%, I &2

Awarding Institution $2&%&

Combustion Society of
Japan

(1) BARmEEES

2012/12/12  Hitoshi Mitsuhashi (Professor,
Faculty of Business and

Commerce)

=15 F (BZEHR)

JSAAM Best Paper Award (in

the fields of organization and
management theory)
FIVT7PREZFRREFHXE

(e R EEm D)

For the paper entitled, "Embeddedness as a Catalyst
for Sub-optimized Resource Matching in Alliance
Networks."

Japan Scholarly
Association for Asian
Management

TITREFS

2013/01/16  Hidekazu Nishimura (Professor,
Graduate School of System
Design and Management)
BN FM (KRERYRT LT
AV IRIAY NRER

#iR)

Japan Society of Mechanical
Engineers Fellowship

AAERFS7 20—

For making a remarkable contribution to machines,
mechanical systems, and related fields.

EMROBIN S AT L ZDRENFICHE N TH
EnEmELICEicES

The Japan Society of
Mechanical Engineers

(#) BAEmZES

2013/01/18 Ryogo Kubo (Research
Associate, Faculty of Science
and Technology)

AR E BIFEEIH)

R&D Encouragement Award
RRRFAERERE

For achievement in research and development on
power-saving control technologies of next-generation
optical access networks.

CRERET 7 X1y N7 —7 OEABAHIER
iTICEI 9 BifeRFE) Ic& 3

NF Foundation
() TXT7HE

2013/02/04  Kazunori Nakajima (Professor,
School of Medicine)

Inoue Prize for Science

For "Researching the Mechanisms of Cerebral
Cortical Development and Differentiation.”

Inoue Foundation for
Science

H EZE
s —% (EFEBHIR) TR E DFAE - MR OMRICES (B1) #H LRl IREIRA
2013/02/09 Morihide Katayama (Associate  Shiba Ryotaro Prize For the book entitled, "Unfinished Fascism - The  Shiba Ryotaro Memorial
Professor, Faculty of Law) = 16E T EEARE Fate of Japan as a 'Have-not Nation" (Shinchosha,  Foundation
Frill 45 R EmEsie) 2012) (%) ABEAREAE
ZETRREO7 7 VX L—"H23E, BADE
oy (FEtt 2012/05) €&
2013/02/16  Koji Fukagata (Associate Paper Award For the paper entitled, "Contribution of Reynolds Japan Society of Fluid
Professor, Faculty of Science ] Stress Distribution to the Skin Friction in Wall- Mechanics

and Technology) and ohters
TR R (BIPIERR)

[EFh

bounded Flows."

() BRRGHZER

2013/02/21 Hiroyoshi Inoug (Professor,
School of Medicine)

HE AR (BEFHBHER)

2012 Chemical Communication
Award
tZIAZ2=—>3>
2012

pils

For structuring and carrying out hands-on activities
in the lifelong chemistry education system through
radiochemistry.

BEMEEZBC b PEERB OV AT LBEE
EEIEENICL D

Japan Union of Chemical
Science and Technology
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2013/03/06 Kengo Sato (Assistant
Professor, Faculty of Science
and Technology)

Gk e (BT HEEH

)

IPSJ Yamashita SIG Research
Award

BHRULEF S IWTRRMEE

For the paper entitled, "RNA Structural Alignments
via Dual Decomposition."

X TR MRICE ZRNABE T 1Y AV )
[l )

Information Processing
Society of Japan

(#) BFRLBEZ S

2013/03/06 Yutaka Hamaoka (Professor,
Faculty of Business and

Commerce)

B 2 (BPEHR)

Best Paper Award of IPSJ
National Convention

BRULEF = F74EEEK
RAREFE

For the paper entitled, "Social Network Analysis of
Movie Tweets."

X MMwitterlc®BIFT 2T 2205 —> 3> DR
XY RNT—=I M1 ICLD

Information Processing
Society of Japan

(1) FHRALEBEZ R
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Research Funds at Keio University in FY2012
MRERT—4%

Research funds at Keio University from national and local public institutions, private
businesses, and university funding totaled approximately ¥19.9 billion in FY2012.

The charts below show research fund totals classified in various ways, such as by type of
fund, by type of external entity making the contribution, by campus, by researcher affiliation, and
by research field.

% As of April 30, 2013

02FENERZERICKITDMRESDOHRE (&
PARANED) FHI199FHTY

TR, MRESZESBEA ARMREER
ABFEEBR Fv > /CRB. HREFERL R
DERRERLBABEDSEE L. Then RG]
M TWET,

¥20135F 4 A30ERAEDNEHER T,

1. Research Funds by Type

When classifying research funds by type, specified contributions account for the largest
number of projects and subsidies account for the largest amount in yen. University funds represent
less than 4% of the total at 700 million yen. Research funds from external entities represent nearly
96% of the total at 19.2 billion yen.

% The total for university funds includes a contribution from the Current Expense Subsidies for Private Universities.

MEERTEER

HRESZESEENICHET D&, HHTIRIETE
FH e o b RETRMBHENE>EHE<
B> TVWEY, KEFEERRFN7RATHRESHRED
H4%% 56, NEEBEFEN SRITFANIIARESIE
#9192fBATHB% & HHTNET,

HARFPER(ICIE, RIRPERBEERBSRHFEBOKRE

13.00/0 18.00/0
25.0% 9.2%

27.4%

BEANRENEENET,
Thousand yen / B4z : FFH
Research Funding Share hy Type Type of Funds Number of Projects Amount
ARESEHENEE HRARIER 8 Eadl
(Amount <outer ring>, Number of Projects <inner ring>) University Funds KF¥& 75 738346
(4MA: 58, RAE:EFH) Subsidies B 1,183 9,763,445
Grants BB 98 207,494
u_g%—‘ ’70_1% 3.7% Specified Contributions & & 2 B¢ 1,273 2,339,510
Commissioned Research S25EAZ% 398 4,975,567
8.5% Joint Research #RIAFZE 563 1,685,163
Contracts 5& 14 177,469
03%—_g 30, Others i@ﬂt 13 17,703
Total A&t 4,317 19,904,698

M Definition FAZEE%EA

Subsidies #iBh:

Research funds provided mainly by government and public offices.
FILERLUELTEOEENTIGT 5. IRFICHDDER RIFARENREEEZED)

Grants BhRkE:

Research expenses provided mainly by foundations for the purpose of improvement or

29.5% 49.1%
accomplishment of research.
FICHEIEADSHEARBOR L. EREBNE L TGS NHAE
Specified Contributions 1SEZH:
11.8% Contributions earmarked for research activities.

1.0% J 2.3%

University Funds X#&E&
Subsidies #EBIE

Grants BhRkE

Specified Contributions  ¥EE & BT
Commissioned Research ZFEHAZT
Joint Research  #:E#ZE
Contracts &

Others Z At

EREERNEE L THIERICIEE S NIcEFHE

Comissioned Research Z5ERAFE:

Research commissioned by government and public offices, as well as private enterprises.
ERLVELATEOREPEBEENSZFEL TITSHR

Joint Research HREIFA%:

Research involving personnel exchanges and/or sharing technology/facilities under the joint
research agreement, with or without payment of research funds.

2T ULEMRESDRZZHDOT . AR HEROLRIC L ZMIRTHO.
HEMRZNZMIELIDD

Contracts E&:

Research under a contract agreement.

BEZNEMELLDD



2. Types of External Entities Contributing
Research Funds

SHEBRIR AR AT MR

In this category, funds are classified by the types of external
entities making contribution. Private corporation accounts for the largest
number of projects, while the government accounts for the largest
amount in yen.

ARSI SRF AN RES ZBFLEBRIICHETT B L. HrETiddsE
e HE < BRETEE BTG EHEB>TNET,

#* This chart represents the total number of projects and amount in yen excluding the

"University Funds" in "1. Research Funds by Type."
1RESEERD [(KEER| 2RV @BEERTLTVWED,

Thousand yen / B24z: FF3

Type of External Entities Number of Projects Amount
HERX 5 iz ]
Government - BUF 1,223 9,968,680
Local Public Entities 375233 FfA 60 774,703
g;;;;g;imgs%gi%gemes Semi-Governmental Corporations 94 3464514
Private Corporations &3 1,559 4,134,830
Other Universities ftiKZ 49 27,934
xg—ﬁgggt\fggga*tﬁs{ghamab\e Organizations 195 469.928
Foreign Countries 44 15 59,724
Private Individuals fBLA 177 218,170
Others Z M1t 40 47,870
Total &5t 3,542 19,166,351

Contribution Share by External Entity Type
NEMEEEZABFEHEBRIEE

(Amount <outer ring>, Number of Projects <inner ring>)
(M %8, PO 50

0.3% T 1.1%
2.5%————
| 0,
. 0.2%
1.4% —‘
21.6% —11%
5.5% Y e oo
——0.4%
34.5%
44.0% 52.0%
6.3%
18.1%
4.0%
1.7%

Government - BUF

Local Public Entities

HAFATER

Independent Administrative Agencies,
Semi-Governmental Corporations
MITBUEN - FHREANE
Private Corporations {3

Other Universities ftiK=
Non-profit Foundations,
Charitable Organizations
NEENFEEFEHF
Foreign Countries 44
Private Individuals f&.A
Others Z DAt

3. Research Funds by Field
HEREH

Classifying research funds by field shows that medical science
accounts for the largest number of projects and the largest amount
in yen. The field classifications were derived from the MIC (Ministry
of Internal Affairs and Communications) Survey of Research and
Development and research expense surveys by the Japan Association of
Private Colleges and Universities.

MRESEMRDTICHET DL, B SEEOEZDTHN G >EBEWNE
REBSTVEY, BH. MRDBFOXR D SHBEARPRMATRAE. ALKFE
BIAREREZZSEICLTVET,

Thousand yen / B4z : FFH

Research Fields Number of Projects Amount
ARSE % ]
Humanities ASZEIZ 237 533,628
Social Sciences #t2RIF 404 1,391,868
Medical Sciences EE% 2413 11,268,055
Science and Technology ¥ T2 1,020 5,688,053
Combined & 218 896,792
Others Z DAt 26 126,303
Total &EF 4,317 19,904,698

Humanities AX#}z

History, Philosophy, Literature, Languages, and other humanities

BF P XFENEE. TOMAXRER

Social Sciences =i

Economics, Sociology, Business and Commerce, Political Science, Law, and other
social sciences

BEZ. HR¥. B, BUAZE. EF. 20t BFER

Medical Sciences E%

Medicine, Nursing, Pharmaceutical Science, and other health and medical sciences
E¥. 5&. BF. ZOMFE-EFER

Research Funding Share by Field

ARSI EFREE

(Amount <outer ring>, Number of Projects <inner ring>)
(M 28, ORI 4550

0.6%— 2.7%

0.6% 4:5% 7.0% 5.5%

28.6% o.0% 9.3%

23.6%

55.9%
56.6%

Science and Technology BT %

Applied Chemistry, Chemistry, Mechanics and Shipbuilding, Engineering,
Mathematics, Electrics, Communications, Physics, and other sciences and technology
IGFMEE. 1B, Hi-fafn. TR, ¥¥. BX-8BE. YE BITR
Combined &

Interdisciplinary fields

LEEABEILNZHD

Others Z At
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4. Research Funds by Affiliation of Researchers HMEEFHER

Classifying funds by affiliation of researcher (in principle, the representative researcher) ﬁﬁr’?ﬁﬁﬁ’iﬁﬁ%#(J?E'J&bfﬁﬁﬁﬁﬁﬁ) fDFﬁ%
shows that the School/Graduate School of Medicine accounts for the largest number of projects BUIHIET B, R, RERE BEFEL-ELAHRAAIN

AT, (=) AL NP Y
and amount in yen, followed by the Faculty/Graduate School of Science and Technology. :;;ﬁiﬁ%ﬁiﬁif&;ﬁnﬂb ., SR

Thousand yen / B24z: FF

Affiliation of Researchers Number of Projects Amount
HREFR H#E# =8
(@ Faculty/Graduate School of Letters 3CZ#B- X 2FFZ R 114 359,316
(@ Faculty/Graduate School of Economics #RFFEB - BHFZMER 115 367,222
(3 Faculty/Graduate School of Law &= ER- &2 HAER 58 285,830
@ Faculty/Graduate School of Business and Commerce P58« B2 RAZR R 74 132,178
® School/Graduate School of Medicine BEEZ2ER- EEARFZR AR} 2,216 10,020,101
® Faculty/Graduate School of Science and Technology B T %R B T AR R} 838 4,037,356
@ Faculty of Policy Management  $8 & B LR 192 313,732
Faculty of Environment and Information Studies ERiS1E3RAH 243 1,780,261
© Faculty of Nursing and Medical Care  EEEEEFER 45 54,007
@0 Faculty of Pharmacy/Graduate School of Pharmaceutical Sciences ZKZPER« SREAFF IR R} % 349,142
@ Graduate School of Human Relations XZBrit 2R 5 20,790
(@ Graduate School of Media and Governance KZBREIR - X 7« 7R 70 268,187
@3 Graduate School of Health Management KZBRfEER~ R Y X > NRZE 4 5,730
(@ Graduate School of Business Administration KZ2FiE = BB ER 32 39,409
(@ Graduate School of System Design and Management KBV AT LATFTH A 2 XY XV NRER 46 373,615
@6 Graduate School of Media Design  KZEBEX 7« 7 FH 4 YRR 42 199,048
@ Keio Law School K2EBEEHHRE CERAFRR) 25 24,138
Others & At 102 1,274,636
Total &5t 4,317 19,904,698

Research Funds by Researcher's Affiliation (in order of amount)

AREFRER (%R
Thousand yen / B&{iz: FF3
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EX vV INNRICHITD
HEBAR B AHEF B

5. Types of External Entities Contributing Research Funds
to Each Campus

At Keio University, each campus has an Office of Research Administration which manages
research funds. Classifying research funds by campus shows that Shinanomachi Campus (home
of the School/Graduate School of Medicine) accounts for the largest number of projects and the
largest amount in yen, followed in both categories by the Yagami Campus (home of the Faculty/
Graduate School of Science and Technology).

BEEZATRRF v/ ACBW IR EEY

Y —EDEBHEBNARESDEEZT>TVWET,
BEEET>TWBF vV /NABICHET B, HEL
SHEEOEEBIT vV /(R (EICERE-EEHFTED
NE2EHEREF vV /NR (FICEIFER-ET
ZFHRRD B SBEEZNICHRUEREA ST
WEY,
MOR—AF vV /(R (RRIIZZ7AY 27 NOMRREEFRE
#X) TEELTWET DT, EROAIFTEEN TN TL
22XV VINREFERDF v V/INATER SN TWSZ e
BOES,

* Totals are compiled based on the home campus (in principle, the affiliation of the research project representative).
However, the actual research may take place at a different campus.

Thousand yen / B&4iz: FF

Government Organizations  Non-Govemment Public Organizations Private Corporations Others

EoHE ELS OAREEE P Zoft
Mita Campus Number of Projects {44 19 4 1 6 140
ZEF PR Amount £%8 897,242 4,055 39,079 56,143 996,518
Hiyoshi Campus Number of Projects {435 85 12 64 12 173
BEFr /A2 Amount £58 302,516 28,953 192,832 18,041 543,243
Shinanomachi Campus Number of Projects {4F4% 766 101 1,047 179 2,093
ERATF v > /X2 Amount 48 719,811 186,365 3,077,456 155,892 10,619,524
Yagami Campus Number of Projects 1435 328 45 231 20 624
REFr2INR Amount £58 3,651,347 87,741 274,039 15,430 4,028,557
Shonan Fujisawa Campus Number of Projects 43§ 91 80 163 59 393
ARS8 Amount 48 747,201 184,350 465,318 77,890 1,474,760
Shiba-Kyoritsu Campus Number of Projects 435 47 1 23 3 74
BHRIF v VNR Amount %8 222,846 3,000 35,210 22511 283,567
Shin-Kawasaki Town Campus Number of Projects 445 2 2 2 0 6
HES 7> v > I8R Amount 248 193,725 5275 16,136 0 215,136
Tsuruoka Town Campus Number of Projects 1435 10 10 18 2 40
BRIV FvINR Amount £:48 218,507 744,890 34,760 6,890 1,005,047

Research Funding Share by Campus

E R ZAV L

(Amount <outer ring>, Number of Projects <inner ring>)
(SMa: 258, AR 450

1.1%
1.5%

2.8%
9.2% 5.2% T 3.9%

7.7% 4.9%

Mita Campus =H=F+ > /XX
Hiyoshi Campu BHEF+ > /XX
Shinanomachi Campus f§/8RT¥F v > /XX

2.1% Yagami Campus & £+ > /(X
11.1% 0.2% Shonan Fujisawa Campus #iEaEERF v > /XX
A Shiba-Kyoritsu Campush Z#H3IzF v > /KR
Shin-Kawasaki Town Campus #7)1IE% > F v > /XX
21.0% 17.6% Tsuruoka Town Campus #8477 > % v > /YR
59.1%

55.4%
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6. Research Fund Data over the Past 5 Years
BESEROARELT— 4

The data on research funds for the last five years (FY2008
to FY2012) shows that the total amount of research expenses has
recently been shifting to around the level of 20 billion yen.

BELSER (2008FEMNS2012FE) O REERT —FIcLdE EEEF
200/2MATH# THAEREIHER L WS b D E T,

University Funds KZE&®
Subsidies #Bh®

Grants BhEXE

Specified Contributions 457 23 b
Commissioned Research ZEGHZT
Joint Research FEIfAZE
Contracts &

Others Z MDAt

Direct Expenses (Direct Costs) E#fARE (EERE)
Indirect Expenses REIfEiEE
General Administrative Expenses —RxEIEE

FY2008

FY2009

FY2010

Y201

Y2012

FY2008

FY2009

2010

FY2on

FY2012

Research Funds by Type over the Past 5 Years
BESEROMRESEERIER

Thousand yen / B4z : FFH
Type of Research Funds

| 19,904,698
|

AEREES FY2008 FY2009 FY2010 FY2011 FY2012
University Funds 781,824 739547 761919 832,442 738,346
KFEESR ’ ’ ’ ' ’
Subsidies
MBS 6910061 8375,120 9906933 10635550 9,763,445
Grants
B 166,903 118684 198815 214520 207,494
Specified Contributions
o 2,142,860 2,155,464 2,121,064 2,542,898 2339510
Commissioned Research
Ford 5762275 5,881,953 5882,147 462,142 4,975,567
Joint Research
pritloons 1,466,307 1587371 1,887,388 1556725 1,685,163
Conlracts 290 70601 903% 171334 177,469
Fa
Others
Z oot 1702 2438 4838 31,144 17,703
Total &5t 17,232,222 18,931,178 20,853,499 20,610,755 19,904,698
| | | | |
17,232,222 :
I I I I
N ‘ N O\ LN
18,931,178
|
| | | |
| ‘ | \\ | \\
20,853,499
I I I I I
| | ) / 1/
20,610,755
/ ‘ A [/
| | |
| | | |
| | |
| | |
I

|
|

|

|

I

| | |
0 5,000,000

10,000,000 15,000,000 20,000,000

Direct Research Expenses, Indirect Research Expenses, and
General Administrative Expenses over the Past 5 Years
BESEHOEEMRE (EERS). HERE. —REEEHHE

Thousand yen / B4Z: FFH
Type of Research Funds

B FY2008 FY2009 FY2010 FY2011 FY2012
Direct Expenses
e e 1008 BITZ9 1818085 TR0 172431
Indirect Expenses
ot 1873012 1997238 1767544 1766763 1887916
Gerera it Experses 796,061 816,016 905,089 861,829 792431
—mEwR | | | : '
Total &5 17,232,222 18,931,178 20,853,490 20,610,755 19,904,698
I
17,232,222 :
I
| | | NN
18,931,178
| l l l \\\‘\
20,853,499
| | | | N/
20,610,755
/ /
| | | | /)
l | | | | 19,904,698
I i i i I
0 5,000,000 10,000,000 15,000,000 20,000,000



EEHEDOMBEIKR

1. Balance Sheet

[EAEpSEES Million yen / 847 F 757
BEDER BFDER
Fixed assets ElE&E 333,286 Fixed liabilities EE&E 61,034
Tangible fixed assets BHEEEE 221772 Long-term borrowings REFEA S 7518
Land £ih 37410 School bonds & 2,830
Buildings E#) 106,504 Retirement allowance reserve sBESHR55 L& 29,024
Structures #5EH) 4205 Pension reserve &5 | &< 20,228
Equipment and supplies for education and research 2R B 3T kL2 SR 29,805 Long-term accounts payable REFRIAS: 1434
Other equipment and supplies % MDAt D143 549
Books X 42,300 Current liabilities FRENE & 31,446
Vehicles B[] 16 Short-term borrowings ZEHAfEA S 1256
Construction in progress EEFURENE 983 School bonds Z2#M&E 1,281
Accounts payable K% 13612
Other fixed assets Z DD EEEE 111,514 Advances received RIS & 13,001
Telephone subscription rights EEEINAKE 70 Deposits FED & 2192
Facility use rights HBz5%FFB4E % School trip deposits B2 HRITETED & 104
Deposits B2 -REEE 34
Software V7 ko7 323 Liabilities total EfEDEREET 92,479
Profit-making business capital INZSSEETAS 5692
Long-term loans REFE{F& 936 Funds
Reserve assets for employee retirement and severance benefits JRRHA 55| M EE 26,683
Reserve assets for pension benefits and severance pay E&3 |4 & EE 20,228 Funds EA&
Reserve funds for con§trycling future unive{sily buildings and facilities 8716 First und 8 1 5 &AXE 339,581
REEPRATEER R FEEES | LEE ' Second fund S50 SEAS 8716
School bond assets producing interest MBI & 2 4111 Third fund B3 S EAS 13827
Reserve assets for the third fund 553 B EARS 1 MEE 3827 Forth fund B4 S EAS 9814
Reserve funds for constructing the new hospital building FriRBEiR R IE L & 800
Funds total EXREDIEET 401,938
Current assets FRENEE 34,493
Cash deposits JREFEE 18,341
Balance of income and expenditure
Inventories #5&i b4 Carried forward to next year 4 EEIRRHE X BB 126,637
Assets for school trip deposits S22 HRITETE D EEE 104
Others Z DAt 1025 Bal of income and expenditure total JHEINZ ZFOESET 27126,637
Total of liabilities, funds, and balance of income and expenditure
Assets total BEDHBAE 367,780 RO BASORNE L CHBINEEAEORAH 367,780
2. Income and Expenditure Statement
HEBNXEE Million yen / 4sz: E75F9
THEINA DEB THEZHOLR
Tuition and other student fees SPAEAETESE I 51,181 Personnel A& 67,562
Other fees FH0k} 2187 Expenses for education and research #E MR E 62,751
Donations B4 4718 Expenses for general administration SIEIEER 4024
Subsidies #BhsE 17,659 Interest on borrowings f& AEZEFIE 224
Income from asset management ZZEEFRUNA 3584 Loss on disposition EEL ZEZE 1,029
Income from business ZEZEUXA 8230 Provision for allowance for doubtful accounts #UNAEES | M &HRAEE 57
Income from medical services BEEERUNA 49,404 Total expenditure ;HEZHDEEE 135,647
Miscellaneous income HEUXA 3974
Imputed income total JREBIRA AT 140,937 Current excess over expenditure X4 EEHE X HBBEE 1,084
Brought forward from last year BiFEEARHGHE 2 LB A% 1255553
Transfer to capital fund EASHEAEEE 6375 Carried forward to next year Z24F EEIRELE B X HiABBEE 126,637
Income total JHEURADEBEET 134,563 Imputed income total - Total expenditure JRBINA S5t —HEXHAS 5,290

% There may be slight differences in total since the numbers are rounded to the million.

BAMPRMTRRY 2MRIC, BAARBZEEAALTWSIcsH, ARIBEILBVWTERNIELBBELNHDET,

Source: Activities and Financial Position of Keio Gijuku: FY2012 Business Report
L [EERROEH & MR 2012 EERERESE)
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Researchers at Keio University in FY2012
MARET—42

1. Number of Researchers #%x&#

Tenured/Semi-tenured Researchers Project Researchers (Non-tenured) Researchers (Non-tenured)

BIERBERARE HERE MRELE

Mita =H 410 19 6
Hiyoshi B2 338 12 10
Shinanomachi {5 T 515 200 99
Yagami & 262 25 13
Shonan Fujisawa #ARIREER 186 43 10
Shiba-Kyoritsu & $£37 65 0 0
Total &5t 1,776 299 138

As of 1 May 2012

2. Development of Future Researchers WEENER

Graduate Schools Number of Doctorates Conferred Number of Students Enrolled in Doctoral Courses

oS BEH RS EY HAE T REEEEN
RIS AZFEE INEEE RE

Graduate School of Letters SCEARFFERY 9 5 45 135 99
Graduate School of Economics & & F R R} 5 1 15 4 34
Graduate School of Law A= H R 10 4 30 90 84
Graduate School of Human Relations - &2 Z R} 8 1 11 3 45
Graduate School of Business and Commerce B2 32 H! 10 2 20 60 28
Graduate School of Medicine EE=2 A 72 R} 62 69 68 272 32
Graduate School of Science and Technology ¥ TR FE R} 78 3 150 450 265
Graduate School of Business Administration 1% & &2 Z0Rl 0 0 8 24 11
Graduate School of Media and Governance BXE - X 7« 7 #F 52 R} 2 3 50 150 121
Graduate School of Health Management 2R~ & ¥/ X > NMfiZR R} 0 0 10 30 21
Graduate School of System Design and Management & 2 7 AFH4 > - Y XY X ¥ MNZREl 4 0 1 3 58
Graduate School of Media Design X5« 77 FH' 1 Y iz Rl 7 0 10 30 63
Graduate School of Pharmaceutical Sciences ZEE2HTZRR} 2 0 8 20 %
&%t Subtotal 217 88 436 1,372 1,176
#A5T Total 305
3% For the Graduate Schools of Medicine and Pharmaceutical Sciences (Pharmacy major), the numbers refer to the students enrolled in the doctoral program, A8 0f 31 March 2013 As of 1 May 2012

EFAREL RFRRRERER, B REEBER.
3. Number of JSPS Research Fellows at Keio University (%) B&#HiRREMAHESRARE
Research Fellows by Affiliation FRABRISRIMRE—ER
Faculties, Graduate Schools, Research Institutes 3B - f52#} - FHIEPR FY2010 FY2011 FY2012
Faculty/Graduate School of Letters, Graduate School of Human Relations X &R« XA Z0 R} 1 22 AZ0HRl 28 2 2
Faculty/Graduate School of Economics ¥ &2 &R - R E 2R 6 6 8
Faculty/Graduate School of Law SR &R« KZ AR 3 7 8
Faculty/Graduate School of Business and Commerce BIZ2ER - B2 ZE Rt 2 2 4
School/Graduate School of Medicine EE22 R - R F0 R} 25 33 37
Faculty/Graduate School of Science and Technology 38 T 2B - 38 T 25 R} 51 50 52
Faculty of Policy Management, Faculty of Environment and Information Studies, Graduate School of Media and Governance 19 20 20
BEBORFER- RIBERFE - BER- A T « PR
Faculty of Nursing and Medical Care, Graduate School of Health Management & #EERZER-2RY R Y X Y NAKR 0 0 0
Faculty of Pharmacy/Graduate School of Pharmaceutical Sciences SRR - 2 HFF0 R 0 2 1
Graduate School of Business Administration & & &2 3T R} 1 1 0
Graduate School of System Design and Management & X 7 AT > - Y R I X > NfFZEHR) 1 2 3
Graduate School of Media Design X 7« 7 71 VR El 1 1 2
Law School EFEHHFTE 2 0 0
Affiliated Research Institutes 5&5FFZ2 PR 1 1 1

Total &5t 140 151 158
3 The fixed number of JPSP Research Fellows for FY2012: 6,178 20125 EsRIFFREEE#:6,1784

Number of JSPS Research Fellows by Qualification E&FSHIMRE—ER

Category (X4 FY2010 FY2011 FY2012 X The "Rgsearch Fellowsr]ip forlYoung Researchers" lprolgram is di\{ided into 4 categories, DG, PD, RPD, and SPD. Graduate and doctoral students
are mainly accepted, with periods of acceptance differing according to category.
DC1 59 59 58 http://www.jsps.go.jp/j-pd/index.html
DC2 40 40 39 H5RIZEEIZDC, PD. RPD. SPDOATEHICRASINE T, KERIBLHREEFE. AFERETELNELIHRETT,
PD 3 2 XMk D, RAPHENRLZD XY,
3 The "Postdoctoral Fellowship for Foreign Researchers" program is also available for overseas young researchers for providing them an opportunity

SPD 1 1 2 to work together under the guidance of Japanese researchers in Japanese universities, etc.
RPD 4 4 7 http://www.jsps.go.jp/j-fellow/main.htm

- Zoftic, FNEOEFHREICH L. BOEEOXZZFICE W THAMIZAMREDIEEOS & ICHRAL THRICKSET
Foreign Researchers SHEA S ! T amaeRgd sAEARHFRARELRI ShTLET,
Total &t 140 151 158




4. Researchers from Outside Keio EBEZRZICHIZHMRENEA

Number of Researchers Accepted—Breakdown by Job Title and Status % - F 73 RIHREZ AL

Job Titles, Status No. of Researchers

B - 859 HFEEH

Qualifications
RAHIE - BRICOWT

School of Medicine Researchers 368 Researchers employed by research, educational, or medical institutions other than the School of Medicine.

EFEHEATRE BEREEDAZEZHRUNOMT - RERBE X SLREBEEICHH T DHRE.

Research Associates of Faculty of Science and Technology 12 Researchers participating in research without a contract for commissioned research.

ETHERLRMTE ARZNZHEDBRWARDIcHICKF T DMERE.

Researchers of KLL 37 Researchers participating in research under a commissioned research contract.

SelmBIPRATAR > ¥ —(KLL) FRE ARZBHZESHRDIDHICKET ZHARE,

Senior Visiting Researchers, Keio Research Institute at SFC 321 Researchers accepted by Keio Research Institute at SFC upon application from an institution not affiliated with Keio University,

SFCHZRF LEFE (35R9) or that from the applicant him/herself. Applicants must have a master's degree or qualified as equivalent having experience
and achievements as an independent researcher.
SFCHREFIDIAFTERNICSINES B Z2BENTHRADNZIIANSE, BLZUEEI 2D
FleldzhEAZEU LT, BENAMREL L TORR-REEROSNIE,

Visiting Researchers, Keio Research Institute at SFC 148 Researchers accepted by Keio Research Institute at SFC upon application from an institution not affiliated with Keio University

SFCTREFRFIE (G5R9) or from the applicant him/herself. Applicants must have a bachelor's degree or qualified as equivalent having experience and
achievements as an independent researcher.
SFCIARFIOAFERNICSINS B2 BN THRADNZIFANSE, REFEIcFZThE
FEU LT, HREE L TORER-RiFERHSNIE,

Research Associates, Faculty of Pharmacy 44 Researchers participating in research without a contract for commissioned research.

FEPERH RIS HFZN Z DB WRRD e HICKF T DHRE.

Research Associates, KARC 106 External researchers assigned for KARC projects.

SER Y Y —HEMRE FEMREYY—AEYy—DTOY 7 NEITDD. ADHSZITANDSE,

Visiting Professors and Researchers  (See Table A) 352

SHEHME-HERE « (RASR)

Others (See Table B) 598

ZDfts (RBEHR)

Total &5t 1,986

Table A:Number of Visiting Professors and Researchers A i3S -HAREHR

Job Titles, Status Mita/Hiyoshi Shinanomachi Shonan Fujisawa Shiba-Kyoritsu

Ba - 85 =H/H& {SIRET HRIERR I

Visiting Professors SRR 35 7 2 1 0 65
Visiting Associate Professors SARTEZZ 18 3 10 1 0 32
Visiting Assistant Professors SAfEIZEAT 12 3 6 10 1 32
Visiting Instructors SARSBhER 1 3 2 0 0 6
Visiting Research Fellows FhFERFZEE 63 63 38 10 5 179
Visiting Junior Research Fellows #ESARERfZEE 2 4 1 0 1 38
Total &&t 151 83 89 22 7 352

Table B:Others 3B ZDftt

3 No. of Researchers No. of Researchers not

Research Institute

Mita =H Institute of Cultural and Linguistic Studies S5&3X{LARZERR 21 75 %
Institute for Media and Communications Research X7« 7+ X 2 =4 — 3 VKA 9 48 57
Keio Economic Observatory EEZERFFTRT 32 53 85
Shido Bunko, Institute of Oriental Classics #fi&isXEE 9 4 13 -
International Center BBt >4 — 53 0 53 %
Teacher Training Center BRI 2> & — 2 54 107 g
Fukazawa Memorial Center for Modern Japanese Studies f&Zfiztz> 5 — 25 36 61 g
The Keio Institute of East Asian Studies 377 ¥ 7HZ2ER 20 37 57 E
Center for Japanese Studies BAZE-BANLEBE Y5 — 10 2 52 =
Research Center for the Arts and Arts Administration 77—kt~ % — 25 18 43 UT'
Global Security Research Institute (G-SEC) Z’"E1—/\)LtF 2 Y 7« fffF2FT (G-SEC) 9 20 29 f;;

Hiyoshi H2  Research Institute for Digital Media and Content (DMC) F*¥/ 7 ILAT « 7- > 7 Vet 25— (DMC) 7 0 7 %
Institute of Physical Education IABHIZERT 18 39 57 5’;
Health Center (REEE > 5 — 16 0 16 %
Keio Research Center for Foreign Language Education AEZEREM R Y5 — 37 3 40 -
Sports Medicine Research Center R7ik—"YV EE Rtz 5 — 9 25 34
Keio Research Center for the Liberal Arts (&Rt 57— 197 0 197
Research and Education Center for Natural Sciences BSARIFARBE Y5 — 48 49 97

Total &5t 598 503 1,101

% Figures show the totals for FY2012.
FRELIE. 2012FElcH T DENAK,

% Researchers at Keio University: the figure indicates the total number of researchers including teachers in the affiliated elementary and secondary schools of Keio, in addition to tenured and non-tenured researchers of undergraduate faculties/graduate schools or research institutes.
A researcher affiliated to more than two institutions is counted as one researcher of each.
BRBAMRER, FH-KERE U SHREBICIEY 25E-FHENAREICMZ T, T TR—EXER WF P& 5EFR) CABI 2RELEUAHBERELET,
BMREBEICHEVTHRBL TOBHAREF. ThZRI1BELTHELTVWET,
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Contact Address
BEVADE—E

What You are Looking for
RENE

@Planning to the strategy of research coordination and administration
TRFEE, HEICRDBERIZR

@ Public outreach for research activities
IEBNICEET DILER

elevant Department
-1

#BFI
Planning & Strategy Division, Headquarters for Research Coordination and

Administration (RCA)
T REHEHEEANET - R AR

Contact Information
R

TEL:03-5427-1439
FAX:03-5418-6455
kenkyu-kikan@adst keio.ac.jp

@ Consultation pertaining to industry-academia-government collaborations, joint/commissioned

research

EFEEE. HR-ZEMRICRT 2R BEHR
@Research compliance, conflict of interest, research ethics

HRICBET 200 754 7V A, FlidtER. fHFEGEE

Research Promotion Division, Headquarters for Research Coordination and
Administration (RCA)
TR HEEAER - AR FTHEE ST

TEL:03-5427-1776
FAX:03-5418-6455
srp@info.keio.ac.jp

@ Consultation pertaining to intellectual property, technical transfer
FBAEE, BB ERICBE I 2 RIEER

@ Consultation pertaining to university ventures and incubation
BEZBAENYFv—. 4 VF 21—y 3 v REEH

Intellectual Property Division, Headquarters for Research Coordination and
Administration (RCA)
TRFREHEHEE AR - IRV EERTFT

TEL:03-5427-1678
FAX:03-5440-0558
toiawasesaki-ipc@adst keio.ac.jp

@ Information on public research funds, university funded research
BEMRESNE. BRBIBRASER

@ Application procedures for research funds
AREEHFEFHRE

@Project management
OV I RIRIAY MM

-Joint/Commissioned research contracts (From negotiation to conclusion)

HRE- REEARDZH (5 #ifE)
+Fund management
ARENTEER
+Research space management
MRAR—EEEER
«Event planning/management
ANRY NEEEE
+Research staff appointment procedures
MRRY v 7ERFHEE
+Announcement/Distribution of research results
MRBRRE
@ Liaisons within and outside of Keio University
BRRNEFEDUTY Y

Head Office of Research Administration (ORA)
ARZELY Y — (REEY)

TEL:03-5427-1581
FAX:03-5427-1580
ora-honbu@adst keio.ac.jp

Website
BI#EwebH 1 ~

http://www.rcp.keio.ac.jp/

Office of Research Administration (ORA)
ARZELVY—(ZHEY)

TEL:03-5427-1756
FAX:03-5427-1757
shien-mita@adst keio.ac.jp

http://www.shien-m.keio.
ac.jp/

Hiyoshi Office of Research Administration
BEREXEEY Y —

TEL:045-566-1100 CGR#ES)
045-564-2512 (134 8)

FAX:045-566-1102 CRES)
045-564-2513 (14 £E)

ras-hiyoshi@adst keio.ac.jp

http://www.hc.keio.ac.jp/ora/

Shinanomachi Office of Research Administration
BRI EEY Y —

TEL:03-5363-3879
FAX:03-5363-3507
ras-shinanomachi@adst keio.ac.jp

http://www.med.keio.ac.jp/
researchers/index.html

Office of Research Administration, Yagami Campus
K EARZECY Y —

Secretariat of the KLL
c/o Office of Research Administration, Yagami Campus
SEIRRIR R T 5 — (KL BH=E

TEL:045-566-1794
FAX:045-566-1436
staff@kll.keio.ac.jp

http://www.kl.keio.ac.jp/

Shonan Fujisawa Office of Research Administration
HREERR B Y —

Keio Research Institute at SFC

SFCHFFZRFT

TEL:0466-49-3436
FAX:0466-49-3594
info-kri@sfc.keio.ac.jp

http://www.kri.sfc.keio.ac.jp/

Shiba-Kyoritsu Office of Research Administration
EHYMAZEEYY—

TEL:03-5400-2653
FAX:03-3434-5343
skc-shien@adst keio.ac.jp

http://www.pha.keio.ac.jp/

Shin-Kawasaki Town Campus

Keio Frontier Research & Education Collaborative Square at Shin-
Kawasaki

B EIRRARBEEER T TP EEE

TEL:044-580-1580
FAX:044-580-1570
k2-tc@adst keio.ac.jp

http://www.k2.keio.ac.jp/

Tsuruoka Town Campus
Keio Frontier Research & Education Collaborative Square at Tsuruoka
BRLRMAHEEER ) TV EBE

TEL:0235-29-0800
FAX:0235-20-0809
office@ttck keio.ac.jp

http://www.ttck keio.ac.jp/

@ Forming across-the-board, multidisciplinary research centers

Office of Keio Advanced Research Centers (KARC)

TEL:03-5427-1016

IR RS AR 2R L NV ORISR GEAREYY— karc-jimu@adst.keio.ac.jp http://www.karc keio.ac.jp/
@ Making contributions to support research activities at Keio University Office of Fund Raising TEL:03-5427-1717
BEfERBADETHIERUIAH HEex FAX:03-5427-1546

kikin-box@adst.keio.ac.jp

http://www.kikin.keio.ac.jp/

@ Coverage request, general PR of Keio University researchers
EBEEAFBMRAENDIMEAH, [LIREM

Office of Communications and Public Relations
[RERE

TEL:03-5427-1541
m-koho@adst keio.ac.jp

http://www.keio.ac.jp/
(Keio Official Website)

Campus Locations &+ > /S RFREHE

N—oN BB R

Mita Campus ZERF VIR TEL: +81-3-5427-1517 2-15-45, Mita, Minato-ku, Tokyo 108-8345 T108-8345 BX=MH2-15-45

Hiyoshi Campus BEF v VIR TEL: +81-45-566-1000 4-1-1, Hiyoshi, Kohoku-ku, Yokohama-shi, Kanagawa 223-8521 T223-8521 BEMABILXEE4-1-1
Shinanomachi Campus SR v VIR TEL: +81-3-3353-1211 35, Shinanomachi, Shinjuku-ku, Tokyo 160-8582 T160-8582 HEX{SEEI35

Yagami Campus REFVPVIRZ TEL: +81-45-566-1454 3-14-1, Hiyoshi, Kohoku-ku, Yokohama-shi, Kanagawa 223-8522 T223-8522  HEEMAIXHEE3-14-1
Shonan Fujisawa Campus HREGRF v IR TEL: +81-466-47-5111 5322, Endo, Fujisawa-shi, Kanagawa 252-0882 T252-0882 BERTI=REE 5322
Shiba-Kyoritsu Campus HITF VKR TEL: +81-3-3434-6241 1-5-30, Shibakoen, Minato-ku, Tokyo 105-8512 T105-8512 BXZAE1-5-30
Shin-Kawasaki Town Campus  $F)IEY T~ F+ /XX TEL: +81-44-580-1580 7-1, Shin-Kawasaki, Saiwai-ku, Kawasaki-shi, Kanagawa 212-0032 ~ 7212-0032  JI|ImI ==X 5711155 7-1
Tsuruoka Town Campus BRAYOY¥v VIR TEL: +81-235-29-0800 14-1, Baba-cho, Tsuruoka-shi, Yamagata 997-0035 T997-0035 BRETEISE14-1
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