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Molecular Cell Biology

Cell Biology and Anatomy

Cells transport various kinds of proteins, lipids and mRNAs after synthesis
to their specific destinations such as several types of membranous
organelles, protein complexes and the mRNA complex. Thus, intracellular
transport is fundamental to cellular functions, survival and morphogenesis.
Our laboratory is studying the mechanisms of intracellular transport and
cellular morphogenesis, especially focusing on molecular motors, Kinesin
superfamily proteins (KIFs) and microtubule associated proteins (MAPs)
using molecular cell biology, biophysics, structural biology, and molecular
genetics

® Molecular cell biological study of KIFs

® Studies of the mechanism for recognition of and binding to cargoes by KIFs
and the regulation of this mechanism

e Studies of the mechanisms of differential directional transports and sorting

e Studies of the dynamics and mechanism of motility of KIFs using molecular
biophysics and structural biology

® Molecular genetics of KIFs
e Studies of KIFs and related diseases
® Molecular cell biology and molecular genetics of MAPs

http://cb.m.u-tokyo.ac.jp/

nature
REVIEWS

MOLECULAR
CELL BIOLOGY

Schematic representation of intracellular transport
performed by Kinesin superfamily motor proteins, KiFs.
(Reproduced from the cover of Nature Review of
Molecular Cell Biology 10, 2009)

Structural Biology

Kikkawa lab is interested in flagella/cilia, which works as an actuator as well
as a sensor of cells. We are studying the mechanism of formation and
function of flagella/cilia using cryo-electron microscopy, optical microscopy,
and genetics. We are also developing new technologies to analyze images
taken by microscopes.

Our focuses are:

e Molecular formation of flagella and axonemal dyneins.

® Mechanism of force generation by dyneins.

e Structures of microtubule-associated proteins

e Development of new image analysis methods for cryo-electron microscope

Three dimensional reconstruction of the outer dynein
arm-microtubule complex from wild type. A: rigor state

and B: relaxed state.

14

http://structure.m.u-tokyo.ac.jp/




Structural Cell Biology http://cb.m.u-tokyo.ac.jp/

Our research aims to elucidate the cellular architecture, especially focusing on
the cytoskeleton by combining molecular cell biology, molecular genetics and
structural biology.

e Structure of the cytoskeleton and the related proteins
e Dynamics of the cytoskeleton and the related proteins
e Function of the cytoskeleton and the related proteins

The neuronal cytoskeleton
(From Nature Milestones 2008) FR R

Cellular Neurobiology

The Laboratory of Cellular Neurobiology is interested in understanding the
molecular mechanisms regulating synapse formation and maintenance,
which are essential in proper function of neural circuits in the brain. The
laboratory is using optical imaging of synaptic molecules in live neurons, in
combination with molecular biological approaches to modify neuronal
functions.

® Molecular architecture of the postsynaptic density

e Molecular mechanisms of activity-dependent synapse remodeling
e Regulation of synapse functions by glial cells

® Regulation of synapse formation and maintenance in vivo

Quantitative fluorescence imaging of cultured
hippocampal neurons (green: postsynaptic protein and
calibrated fluorescent microspheres, red: presynaptic
protein, blue: microtubule-associated protein)

Molecular Biology http://www.cellcycle.m.u-tokyo.ac.jp

We have been studying the molecular mechanism
enabling anchorage-independent S phase onset that is
the key for malignant transformation.

Anchorage-Independent Proliferation

Extracelialsr matrlx
¥

e Understanding the anchorage signal cascades that
control cell cycling

e Understanding the mechanism by which anchorage
signals control the G1-S transition

Gy arrest
. Apoptosis

T

Tumorigendcity, Metastasis
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Cellular Signaling

Our laboratory specializes in biochemistry, molecular and cellular biology,
and genetic engineering to elucidate the roles of lipid mediators in vivo. We
further study the molecular mechanism and biological significance of
diversity and asymmetry of cellular membrane lipids. In collaboration with
the Department of Lipidomics, we analyze stimulus induced dynamic changes
in the lipid composition of the cellular membrane.

® Discovery and structural determination of novel lipid mediators

® Cloning, functional characterization and K/O studies of enzymes involved in
the metabolism of lipid mediators and receptors for lipid mediators

® Structure, function and dynamics of GPCR
® | ipidomics and enzyme characterization of membrance organization

Production of lipid mediators during Lands’ Cycle and activation of GPCRs
(Shimizu, T., Ann. Rev. Pharmacol. Toxicol. 49, 123-150, 2009)

http://biochem2.umin.jp/index_j.html
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Physiological Chemistry and Metabolism

We are investigating signaling mechanisms underlying cell fate
determination, morphogenesis and organogenesis in embryonic
development.

e Molecular mechanisms of neural crest fate determination and craniofacial
morphogenesis

® Molecular mechanisms of cardiovascular development

® Epigenetic control of embryonic development

® Roles of microRNA in embryonic development
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Transformation of the upper jaw into a lower jaw in
endothelin-1 knock-in (misexpressing) mouse (upper).
The lower is the wild-type control.



Functional Biology

. . http://www.physiol.m.u-tokyo.ac.jp/
Integrat“’e Physmlogy P P indexe/indgxe.htlgl

Our laboratory specializes in the neuroscience research on cognitive functions
in the primate. We investigate interactions among many neurons in the
cerebral cortex, which create human cognitive abilities such as memory and
its cognitive control. These studies have been done through integrative efforts
using electrophysiological, molecular biological and neuroimaging
approaches.

e Neural circuits of memory neurons in the temporal cortex

® Roles of the top-down signal from the prefrontal cortex

e Functional architecture of the prefrontal cortex

e Molecular biological basis of declarative memory in the primate

e Development of optogenetics and viral gene-delivery methods in
the primate

® High-field MRI for humans and monkeys

Brain activation in cognitive tasks (left) and gene
expression (BDNF) in cortical neurons

Cellular and Molecular Physmlogy http://morilab.m.u-tokyo.ac.jp/eindex.html

We aim at a better understanding of neuronal mechanisms that
translate sensory information of the external world into
motivational and emotional responses. We are currently analyzing
the central nervous system for olfaction, a sensory modality that
has a strong influence on human emotion. Another major focus is
to understand cellular and molecular mechanisms for
reorganization of neuronal circuits and memory consolidation in
the central olfactory system.

Oliactory Bulb

Fnw [

® Functional analysis of the neuronal circuit in the central olfactory
nervous system (olfactory bulb and olfactory cortex)
® Neurogenesis and neuron-ellm'matlon in the adult b'ram_ Neuronal circuits and ‘odor maps' in the olfactory nervous system
® Cellular and molecular mechanisms for the reorganization of
neuronal circuits and memory consolidation in the central olfactory
system.
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Neurophysiology

Our laboratory studies the function of the synapse, a key
structure for brain functions, and its changes related to
postnatal development, learning, and memory. We make real
time monitoring of neuronal activities, using various
methodologies including electrophysiology, molecular biology,
and optical imaging of functional molecules.

® Postnatal development of synaptic function and organization in the
cerebellum

® Retrograde synaptic modulation mediated by endogenous
cannabinoids

® Synaptic integration in intact animals
® Synaptic plasticity and motor learning in the cerebellum

http://plaza.umin.ac.jp/"neurophy/

2-AG
(endocannabinoid

Activation of
ITH‘I.I'I.bE'l'q)!E receptons
\ cB1

Ca? channel

Molecular mechanisms of endocannabinoid-mediated retrograde
modulation of synaptic transmission

Cellular and Molecular Pharmacology

We are studying the basic principles of Ca* signaling, the
fundamental signal transduction mechanism of life. Based on
such studies, we are searching for new functions of Ca*
signaling in the central nervous system, and are aiming at
shedding new light on brain functions using innovative imaging
methods.

e Elucidation of basic principles of Ca? signaling
@ Search for new functions of Ca? signaling in the brain

e Functional analyses of neurons and glial cells using imaging
methods of signaling molecules

http://calcium.cmp.m.u-tokyo.ac.jp/
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Outline of our research on Ca’* signaling

Molecular Neurobiology

We have been investigating the molecular basis of higher brain
functions by focusing on the glutamate receptor and memory. Previous
studies have led to the hypothesis that there is a common principle
between memory signaling and synapse formation. The combination
of conditional gene targeting in mice and molecular genetics in zebra
fish will facilitate our understanding of the mechanism of higher brain

function at the molecular, cellular and neural network levels.

® Regulation of brain functions by glutamate receptors in specific brain
regions
¢ |dentification of neural networks for learning and memory
* Regulation of learning and memory
* Roles of glutamate receptors in decision-making
® Signaling from glutamate receptors to memory
® Molecular mechanisms of synapse formation and remodeling
* Molecular mechanism of synapse formation during development
* Molecular mechanism of synapse remodeling in the adult brain
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Pathology, Immunology and Microbiology

Pathology and Diagnostic Pathology http://pathol.umin.ac.jp/index_e.htm

We investigate the pathogenesis and pathobiology of disease,
especially the neoplastic diseases, by means of morphology. Our
goal is to discover new entities and to clarify unknown
pathogenesis of diseases through the interaction with clinical
medicine.

® Chronic inflammation and neoplasm
* Epstein-Barr virus associated gastric carcinoma
* Epigenetics of carcinoma
* Carcinoma-stromal interaction
* Lung adenocarcinoma and its scar formation
* Lung fibrosis and adenocarcinoma
® Application of molecular pathology to pathological diagnosis
* Discovery of cancer therapy target by DNA chip technology Investigation of the development of EB virus-associated gastric carcinoma
* Establishment of objective criteria for cancer grading
* Streamlining and acceleration of pathological diagnostic processes

TGF-p family, including TGF-B and bone morphogenetic

into various cells, including vascular and lymphatic | Cytoplasm P_FPTpRl R-Smad:
endothelial cells. Based on these findings, we will develop TBR" / mad2 and 3
new strategies for the treatment of vascular and lymphatic | co-smad: \ e

diseases and cancer. Smad4 l P

Molecular Path0|ogy http://beta-lab.umin.ac.jp/index.htm
Our research is focused on the molecular mechanisms of TGF-B () TGF-B (+)
proteins (BMPs), and elucidate how they regulate
progression of cancers. We also investigate the mechanisms

Nucleus E-cadherin (green)
Phalloidin (red)

carcinogenesis. We study the signaling mechanisms of the TGFp =
of differentiation of murine embryonic stem cells (ESCs) | s ¢ "W'Wm . .
Nucleus (blue)

Molecular mechanisms of growth regulation by TGF-
Roles of TG F_B in epithelial—to—mesenchymal transition Signaling by TGF-B (left) and TGF-B-mediated EMT of mammry epithelial cells (right)
Effects of TGF-pB family cytokines on cancerinitiating cells

Roles of TGF-p family cytokines in vascular and lymphatic diseases

Differentiation of vascular and lymphatic endothelial cells and mechanisms of diseases
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Microbiology http://microbiology.m.u-tokyo.ac.jp/

Our major objective is to elucidate molecular mechanisms
underlying development of gastric carcinoma triggered by
infection with Helicobacter pylori. Based on the results obtained
from these studies, we are also developing new strategies for
prevention and treatment of infection/inflammation-associated
cancers, which account for ~ 50% of entire human malignancies.

® Structural biological analysis of H. pylori oncoprotein CagA

® [ntracellular signaling pathways targeted by CagA

® Mouse genetic studies on gastric carcinogenesis

® Host genetic factors determining gastric cancer susceptibility
® Molecular mechanisms linking inflammation and cancer

H. pylori - gastric epithelial cell interaction

Infection Control and Prevention

We are engaged in education of medical staff as wellas in daily clinical
activities on the prevention of healthcare-associated infection (HAI). Research
activities on the pathogenesis of infection with hepatitis viruses and HIV, in
particular, on the mechanism of hepatocarcinogenesis in HCV infection are
also our mission.

e Development of preemptive strategies for the control of healthcare-associated
infection

e Development of new methods in infection control and treatment of viral hepatitis

e Molecular pathogenesis of hepatocellular carcinoma in HCV infection

e Pathogenesis of progression of HIV infection

e Molecular pathogenesis of the mitochondrial disturbances in viral infections

e Molecular pathogenesis of hepatitis B viral infection

e Host defences to microorganisms

e Molecular analysis of innate immunity in microorganism infection

o New detection method and pathogenesis of opportunistic cytomegaloviral infection
® Mechanism of multi-drug resistant microorganisms

Infection control team rounds

Immunology http://www.immunol.m.u-tokyo.ac.jp/english

Since its initial identification of the genes for interferon (IFN)-$ and
interleukin (IL)-2, our laboratory has continued to elucidate the
signal transduction and transcriptional regulatory networks

involved in immunity and oncogenesis.

Imrmunogenic DNA or RNA

' Y

Cytosolic sensors Muchsic-acid-sersing TLRs

® The signaling and transcriptional networks that operate in the
regulation of and by IFN-a/f during innate immune responses,

e The role and regulation of the interferon regulatory factor (IRF)
transcription factor family in innate and adaptive immune responses,

® The regulation of dendritic cell maturation/activation in the link —_— W\

between innate and adaptive immunities, Inate immure respanses
¢ The molecular mechamsms Of prof[ectlve and pathOIOglcal immuneé A schematic view of the hierarchy in the nucleic-acid-mediated activation of
responses mediated by nucleic acid sensor proteins, immune responses.
® The regu|a‘[ion of oncogenesis by |RFS, All immunogenic nucleic acids bind HMGBs (promiscuous sensing), which is
. . required for subsequent recognition by specific pattern recognition
® The regU|atlon of mucosal immune responses. receptors (discriminative sensing) to activate the innate immune responses
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Radiology and Biomedical Engineering

Radiology

We have been performing a variety of clinically oriented research programs in
biomedical imaging, voxel-based or ROIl-based analysis, information analysis
and radiotherapy, such as computer-assisted diagnosis (CAD), PET-based
diagnosis, and intensity modulated radiotherapy (IMRT).

® Diagnostic Radiology
* Multi-row detector (up to 16 rows) helical computed tomography

* MR imaging, MR digital subtraction angiography, perfusion imaging, and
diffusion tensor imaging/tractography

e Radiation Oncology
* Physical engineering aspect of radiotherapy
* Stereotactic irradiation by gamma knife and synergy system and IMRT
* Clinical and biological studies for reduction of radiation-induced damage
e Nuclear Medicine
* Functional imaging by radioisotope-labeled tracer technology

http://www.ut-radiology.umin.jp/

Representative images analyzed with computer-
assisted technology

* Evaluation of blood flow and metabolism by emission tomography (PET and SPECT)

Chemical Biology and Molecular Imaging

http://cbmi.m.u-tokyo.ac.jp/

Our research field is so-called chemical biology. One of our main
research interests is to develop novel small molecule-based photo-
functional tools for biological and medical research, including
fluorescence probes for detecting various events in living cells and I
animals. Recently, we have succeeded to develop fluorescence

probes for in vivo tumor detection, and they are now applied to real Bk parviiereace

resected human samples by collaborating with many surgeons.

® Establishment of rational design strategies for various photo-

functional small molecule-based probes [ -
® Development of novel fluorescence probes, photosensitizing probes - . o’ T
and caged compounds, and their application to various living Puusricince secowared crvy i terw st i e high SN imaging of tumer sito

Rapid detection of tamors by ariginally developed Muorescenco probes

S =

Coloriecn & noryv Fluor moand

o

[l 2ot

White light image  Flusrescenl imags

biological samples

® [n vivo detection and therapy of tumors in model mice and real human
samples by using rationally designed novel fluorescence and
photosensitizing probes
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Biosystem Construction and Control

Our research fields include medical engineering high-technologies
represented by artificial organs. Especially the research of artificial
heart has gotten excellent results such as the world longest survival
record in animal replaced with a total artificial heart. We are
performing the researches from the basic to the application.

e Implantable total artificial heart

e Implantable ventricular assist device

e Polymer artificial valve

e Next generation artificial lung

e Tissue engineered artificial organs

e Blood compatible material

e Implantable pressure sensor

e Implantable angiogenesis observation probe
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Implantable total artificial heart (Undulation pump total
artificial heart) and artificial heart animal (goat)
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Neuroscience

Neuropathology

Elucidate the pathomechanism of neuronal degeneration and death in major
neurodegenerative disorders (e.g., Alzheimer disease, Parkinson disease), and
develop novel strategies for disease-modifying therapies.

® Structural and functional analysis of y-secretase

® Molecular analysis of the mode of action of y-secretase inhibitors
® Mechanism of AB production, aggregation and clearance

® Pathological function of p-amyloid binding proteins (e.g., CLAC)

® Mechanism of aggregation and neurotoxicity of a-synuclein

® Pathological function of familial Parkinson disease gene LRRK2

® Strategies for development and validation of disease modifying therapies for
Alzheimer disease (J-ADNI Clinical Study)
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Phosphorylated a-synuclein deposited in Lewy
bodies of Parkinson's disease and Lewy body disease

Neurochemistry

Our brain is able to recognize and memorize external and internal events as
they occur. A functional neural network further stands out by its capacity to
extract patterns and rules, and to associate them with abstract meaning and
affective valence. What are the local and global spectra of the molecular
signaling events in neurons that underlie such complex information
processing at the systems level? Are these events, in turn, converted into
more profound modifications of the synaptic wiring mechanisms? To address
these issues, we are currently investigating the chemistry and physiology of
various neuronal protein complexes near and at synapses.

e Molecular investigation (including identification, characterization and real-time
visualization) of signaling molecules involved in calcium-dependent synaptic
modification, especially during signaling from synapse-to-nucleus, and back from
nucleus-to-synapses

® Understanding molecular mechanisms controlling cytoskeletal dynamics and
remodeling on both sides of the synapses, in the dendritic spines and in axon
terminals

http://www.neurochem.m.u-tokyo.ac.jp/
Homepage.html

Real-time measurement of biochemical events
triggered by glutamate uncaging at hippocampal
spines (A), Visualization of actin cytoskeleton in
cerebellar Purkinje cell dendrites (B)
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Neurobiology http://www.neurobiol.m.u-tokyo.ac.jp/

The goal of our research is to elucidate regulation
mechanisms of various cell functions. Toward this goal,
we have been developing novel technologies including
live cell imaging and RNAI technologies.

® Development of novel strategy for generating
fluorescent probes for live cell imaging

We develop a high-throughput screening system for
constructing high performance fluorescent probes for
live cell imaging.

e Study of synapse physiology by glutamate imaging
technique

To clarify the dynamics of exocytosis in excitatory synapses, we have tried to quantitatively analyze released
glutamate at individual synapses by using our original optical glutamate probe.

e Novel technology for construction of genome-wide RNAI library
We are currently constructing a high performance genome-wide RNAI library based on our EPRIL technology.

cognitive Neuroscience http://square.umin.ac.jp/dcntky/English/Etop.html

We are trying to understand the neural mechanisms of human cognition
using functional MRI, EEG and TMS.

e \Working memory and cognitive control
e Attention, perception and consciousness
® Mind-reading and prediction of behavior

Child Neuropsychiatry

Main diseases of our current research are autism spectrum

Bloosd Mlowr in Frontal area by NIRS

disorders (ASD), ADHD, Tourette syndrome and childhood [ metatiensie smorg 150, 73 and 000 | — -
Obsessive-compulsive disorder (OCD). From the viewpoint of SR T bellae=)
development of brain and mind, we are trying to investigate e = . . a "
pathogenesis of these diseases by integrating S | g prroursn }: :ﬁﬁ_- 5% %
phenomenological, neuropsychological, brain-imaging and it | Permantr| | CCwrsnns | [N e

genetic studies. We are also applying this integrative approach e _
to treatment research for patients with these diseases. 1

® Behavior phenotype, neuropsychological and genetic study of
Tourette syndrome and childhood OCD

® Brain-imaging study of ASD, ADHD and Tourette syndrome by
structural-MRI, functional-MRI and nearinfrared spectroscopy

® Genomic and epigenomic analysis of ASD
® Development of predictor of pharmacotherapy and parent training for ADHD
® Effectiveness study of early intervention for autistic preschoolers and group cognitive behavior therapy for adults with ASD

[ mradel of Commico-wrlatal shalamic cortical suthwr in TS
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Neuro psyc hi atry http://www.h.u-tokyo.ac.jp/patient/depts/n_md.html

Our department mainly investigates schizophrenia and pervasive
developmental disorders not only by biological approaches which
integrate neuroimaging, genetic and animal studies, but also by
psycho-social approaches. We also promote the systematic clinical
research training programs and the cooperation with the basic
neuroscience research.

e Integrated Neuroimaging studies in Schizophrenia Targeting Early
intervention and Prevention

http://plaza.umin.ac.jp/arms-ut/

e Todai Twin Project with Integrative Neuroimaging
http://npsy.umin.jp/study/exam.html

e Multimodal neuroimaging studies of pervasive developmental disorders

o Clinical trials to establish the medical equipment as a clinical test useful for
the pharmacological treatment of mental disorders

Multi-modality neuroimaging in neuropsychiatry using a combi-
nation of high-resolution MRI, EEG, MEG, NIRS, and PET

Neurology http://square.umin.ac.jp/neurotky/

Our Department is promoting research programs to elucidate the
pathophysiological mechanisms of neurological diseases

Molecalior mechunisms ol neuronal degeneration (hy pothesis)

including neurodegenerative diseases, immune-mediated processing? —
diseases and neuromuscular diseases, and to establish mutamt [RPLA profein
therapeutic approaches for these diseases. We are also providing R e

excellent programs to train neurologists.

® Molecular Genetics (identification of disease genes and
development of therapeutic approaches) trumseriptional

e Molecular pathopysiology of neurological diseases (RNA editing, dreeglatien

and protein structures)
® Immune-mediated diseases (autoantibodies) neuronal dysfunetion,
® Neuropysiology and cognitive neuroscience (magnetic stimulation, degeneration

NIRS, MEG, PET, and fMRI)
® Neuropathology of neuromuscular diseases (pathological studies on biopsy and autopsy materials)
® Multicenterbased clinical research
® Development of new therapeutics

Neurosurgery http://www.h.u-tokyo.ac.jp/neurosurg/

The 21st century has been designated as "The Century of the
Brain". To lead Japanese Surgical Neuroscience, we have
devoted our activities to the following: advanced Clinical
Neurosurgery, Neuroscience Research and Graduate and
Postgraduate education.

® Skull base surgery in managing benign or malignant skull base
tumors and cerebrovascular disorders

® Functional neurosurgery including epilepsy surgery

e Development of new therapeutic strategies for malignat brain Simulation images using 3D-fusion images and tractography.
tumors

e Cinical study on gamma-knife surgery

e Application of brain functional imaging for neurosurgery

e Application of VR technology for surgical simulation

® Experiment on cerebral ischemia

e Development of new stenting device for endovascular surgery
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Social Medicine

SRR
SEEEEEP!

Molecular Preventive Medicine

The immune system is maintained by continuous migration
of immune cells between lymphoid organs and peripheral
tissues. Immune cells change their function during this
migration and interact with tissue cells at the periphery. In
the context of disease, immune cells induce functional
changes, destruction, and remodeling of affected tissues.
We aim to clearify how immune cell migration regulates
immune function, which may lead to the development of
novel therapeutic and preventive strategies toward various
diseases.

® Molecular and cellular basis of tissue fibrosis during chronic inflam

Basic reserch i‘)

Immunological

GVHD memory

® Pathophysiological regulation of the immune system by chemokines and
the implication of this in GVHD, tumor development, infectious diseases,

and autoimmunity
® Development of vaccines against cancers and infectious diseases

® Gene expression analysis of hematopoietic and other tissue cells by next-

generation sequencing

http://www.prevent.m.u-tokyo.ac.jp/

Clinical application &
(0

g

Public Health

Public health is the science and art of preventing disease,
prolonging life, and promoting health and quality of life (QOL)
through organized community effort. Through studies in
various fields and laboratories, our department aims to
advance research, support policy development, and promote
education toward these ends.

® Efficiency and equity issues of health systems
® Health manpower policy

® (Occupational and environmental health

® Fvaluation of preventive services

® Health services research

Physician distribution by municipality in Japan
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http://plaza.umin.ac.jp/forensic/

Forensic Medicine

We conduct autopsies and examinations related to unnatural
deaths and therapeutic deaths. We also perform the following

studies.

® Development of new animal model of sleep apnea syndrome, and
the elucidation of the pathogenesis of heart failure and pulmonary
hypertension

® Study on the mechanism underlying sudden cardiac deaths and
myocardial lesions related to myocardial infarction and
amphetamine-class drug poisoning

® Study on the Takotsubo cardiomyopathy-like pathology in restrained
rats

® Study on the mechanism underlying propagation of brain contusion
e Study on the information disclosure, bereavement service, and
research use of retained organs in death investigation system

® Development of new methods for examinations of drug, histological
and DNA analyses in autopsy cases.

Forensic autopsy room

Medical Informatics and Economics

The role of research and education of this department is provided as

the department of the graduate school, and the role of practical n’:_ ~ .
management is conducted as the Department of Planning, |~ '™ R
Information and Management in the University of Tokyo Hospital. All ; mﬁﬁﬁ:;*m
teaching staffs are in charge of both the two roles and the H;‘ e s
department of health informatics of school of public health. The [&= e i E”“”L
research and postgraduate education programs cover basic medical | B E———————
informatics, advance applications of information technology for | = = &, - P Tds=
clinical practice, technology assessment and standardization of ' "'kg B — o
healthcare information. ™ "I‘-; ol A e
e Development and application of clinical ontology ;:' B N el
® Research for sharing healthcare data among medical institutions 'j' .y ""T'_'
and hospitals, and the application for clinical epidemiology e -
e Extraction of medical knowledge from electronic medical record SRR & i&},;"_--": o

database using natural language processing

® Development of knowledge-driven real time alerting system in
clinical practice

http://www.m.u-tokyo.ac.jp/medinfo/index_e.html

Development of clinical ontology

e Evaluation study of hospital management and analysis of medical resource placement
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Internal Medicine

Cardiovascular Medicine

We are investigating the pathogenesis, pathophysiology, diagnostic
methods, and novel therapeutic measures for various cardiovascular
diseases (ischemic heart disease, heart failure, cardiomyopathy, arrhythmias,
atherosclerosis, hypertension, etc.) using a variety of research tools (from
molecular biology to epidemiology, bioinformatics).

e Interplay between organs, cells, and molecules in chronic inflammation

e Transcriptional regulation of various genes involved in cardiovascular
development and pathogenesis

® Cardiac hypertrophy and heart failure: analyses of pathogenic mechanisms
and development of novel therapies (gene therapy, etc.)

http://plaza.umin.ac.jp/~utok-card/
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® Differentiation of smooth muscle cells (atherosclerosis and restenosis after
vascular interventions)

® Endothelial dysfunction in various diseases

® Genetic polymorphisms and risk factors in cardiovascular disease

® Optimization of individual treatment using the Computer Heart Simulator

® Development of new integrated databases for clinical information and research

® |nvestigation of disease pathophysiology and development of novel therapies (severe heart failure, cardiac transplantation,
Marfan's syndrome, pulmonary hypertension, congenital heart disease, cardiac rehabilitation, etc.)

® |maging technigues (echocardiography, MRI, CT, Rl) in cardiovascular diseases

cardiovascular diseases

Respiratory Medicine http://kokyuki.umin.jp/
Based on the fact that a number of patients with respiratory diseases including g Iissues 14 Days after Bleomycin Administraton
lung cancer and COPD is tremendously increasing, fruitful results of respiratory =y :
research are more and more expected in the 21 century. In this era, we are
conducting basic and clinical researches for wide variety of respiratory
disorders including lung cancer, asthma and COPD. Especially, we have been
intensively studying the molecular mechanisms underlying the pathogenesis of
lung disorders. Our research goal is to develop novel therapeutic tools to
manage these pulmonary diseases.

® Clinical studies of lung cancer, COPD, bronchial asthma and pulmonary fibrosis

® Epidemiological studies of diffuse panbronchiolitis (DPB) and interstitial lung disease
® Molecular mechanisms underlying the pathogenesis of acute lung injury or ARDS

® Molecular mechanisms underlying the pathogenesis of pulmonary fibrosis (as shown in Figure)
® Analysis of disease models using genetically-engineered mice

® Effects of air pollutants such as diesel exhausts on airway hyperresponsiveness Roles of chemokines/cytokines and eicosanoids on airway
epithelial cells, smooth muscle cells and eosinophils.

® DNA methylation and lung cancer
® Establishment of conditional vectors for hairpin siRNA knockdowns
® Establishment of CpG island searcher

Murine model of pulmonary fibrosis
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Gastroenterology

Our Department of Gastroenterology is one of the top institutions in the world in
the treatment of hepatocellular carcinoma by unique ablation(RFA) and
gastrointestinal/pancreatobiliary cancer/stone by endoscopic
manipulation(ESD&ERCP). The goal of our department is to accurately diagnose
and give the best available treatment to these patients, and to this end, we are
performing a wide variety of basic as well as clinical research.

@ Development of better therapeutic strategy for hepatitis B and C
® Elucidation of hepatocaricinogenesis mechanism in viral hepatitis

® Development of a better therapeutic modality for hepatocellular carcinoma
& metastatic liver tumor

® E|ucidation of gastric injury mechanisms by Helicobacter pylori
® Clarification of colon disease, especially right-sided colon carcinogenesis
® Development of therapeutic strategy for advanced pancreatobiliary cancer

http://www.h.u-tokyo.ac.jp/gastro/

® Development of a better endoscopic therapeutic modality for pancreatobiliary cancer/stone

® Development of better diagnostic & therapeutic strategy for chronic pancreatitis

® Development of an endoscopic en bloc resection method for early gastric, esophageal and colonic cancer

® Flucidation of the mechanisms of metabolism-associated liver diseases
® Development of better diagnostic & therapeutic strategy for small intestinal diseases

Nephrology / Endocrinology

http://plaza.umin.ac.jp/kid-endo/top.html

We are investigating the pathophysiology of renal and endocrine disorders
for the development of innovative diagnostic and therapeutic tools.
Hypertension is our special interest because not only it is a serious medical
problem which impairs many vital organs and the QOL of our patients, but
also we have the great advantage of organizing the strategic research
aproach since hypertension is closely related to both nephrology and
endocrinology.

® Renal physiology and morphology

® Pathophysiology of immune-mediated renal injury

® Analysis of pathophysiology and prognistic factors of chronic renal failure
e Endothelial injury and vascular biology in kidney disease

Hypertension
|
Endocrine Disorders
.,
|
" *
Kidney Diseases S

@ Role of nitric oxide and oxidative stress in renal disease and hypertension
e Clinical and basic investigation of bone and mineral disorders

® Mechanism of action of nuclear hormone receptors

e Pathophysiology of hypertension and roles of adrenomedullin

e G protein signaling in health and disease

® Epigenetics and hypertension

Nutrition and Metabolism

We are investigating to reveal the molecular mechanisms underlying the
development of metabolic diseases (diabetes mellitus, lipid metabolic
disorders, obesity, metabolic syndrome and atherosclerosis) using
interdisciplinary approaches and state-of-the-art technology including
genetically engineered model animals, DNA chip, epigenetics, RNA
technology, human genetics, clinical epidemiology and bioinfomatics. Our
major goal is to develop mechanism-based fundamental treatment and
prevention strategies for the metabolic diseases.

® Molecular mechanism of insulin resistance linked to obesity focusing on adipokines

® Transcriptional regulation of insulin resistance and obesity by nuclear receptors and cofactors
® Molecular mechanism of insulin signal transduction

® Molecular mechanism of insulin secretory defect in type 2 diabetes

® Genetic susceptibility and risk factors of type 2 diabetes

® Development of accurate diagnostic algorithm for type 2 diabetes

® Molecular mechanism of adipogenesis and obesity

® Transcriptional regulation of lipid metabolism

® Molecular mechanism of atherosclerosis

® Mouse genetic models of diabetes, lipid metabolism disorder and atherosclerosis
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Hematology and Oncology

http://www.h.u-tokyo.ac.jp/hematology/

We are investigating the pathogenesis, diagnostic
methods, and novel therapeutics of hematological
disorders by making comprehensive use of research
technologies in molecular biology, developmental
biology, and immunology. Studies about transcriptional
regulation and signal transduction in hematopoiesis and
analyses of regulation of hematopoietic stem cells are Cofactor
performed. We are also performing basic and clinical
studies based on genomics, regenerative medicine, and factor
transplantation medicine, which aim at application to Essential role of AMLT
therapeutic strategies. in HSC regulation and
platelet production

Discovery of mechanisms for
regulation of normal hematopoiesis Neutrophil 0g®
and leukemogenesis e @ Ba®

Progenitor Lymphocyte cytokine
Stem cell E@ l +feeder cell

® — O‘g Red bigod cell
—

hematopiesis

(Nature Medicine 2004)

e Self renewal and differentiation of hematopoietic stem cells Evi-1is a critical regulator

e Genome-wide analyses of hematological malignancies
e |dentification of molecular pathogenesis of leukemia 7

(Cell Stem Cell 2008)

for HSC and leukemic ce[s/\

human ES - iPS cells

Normal \Platelet @ . ° \t
t \‘ Regenerative medicine
using human ES and iPS cells
Expansion of hematopoietic cells
for clinical use

Genetic
disorder i
Ir.
¥,

Transcriptional
regula

‘ Genomic analyses of patient samples

Leukemia Cloning of responsive genes
for leukemogenesis

e Analyses of the immune system by developmental biology
® Regenerative medicine of hematopoietic cells using human ES and iPS cells

Allergy and Rheumatology

Allergy and rheumatic diseases are immune mediated disorders. We are
investigating the fine mechanisms of such disorders. One of our final
purposes is to establish novel therapies which control pathological
immune disorders but do not suppress other physiologically important
immune functions. We are combining recent findings in basic immunology
and our own viewpoints base on our clinical experience.

e Clonal analyses of T cell receptor (TCR) , in vitro reconstitution of the TCR
function using such information and antigen specific immunotherapy

® Mechanisms of oral tolerance and application to therapeutic strategies

® Mechanism of immunological tolerance to autoantigens and immunoregulation

e Development and induction of regulatory T cells and their applications

@ [ntracellular signaling in immune disorders

® Genomic analyses of rheumatic diseases

e Development of molecular targeting immunosuppressive reagents

e Airway hypersensitivity and remodeling of bronchial asthma

® Mechanisms of IgE mediated allergic disorders and applications for therapies
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Clonal analyses of T cell receptor (TCR) and in vitro
reconstitution of the TCR function for an antigen
specific immunotherapy

® |nvolvement of chemokines in allergic diseases and applications to therapeutic strategies

Infectious Diseases

We are investigating both clinical and basic aspects in infectious diseaes, in
particular, on HIV infection and hepatitis viral infections, the latter of which is
the major cause of liver diseae worldwide. Our research topics cover the wide
areas in microbiology, immunology and pathobilology of infectious diseases,
including HIV and HCV infections.

® Clinical studies of HIV infection

® Development of new methods in infection control and treatment of viral hepatitis
® Molecular pathogenesis of hepatocellular carcinoma in HCV infection

® Pathogenesis of extrahepatic manifestations and its control in HCV infection

® Pathogenesis of progression of HIV infection

® Molecular pathogenesis of hepatocellular carcinoma in HBV infection

® Molecular pathogenesis of hepatitis B viral infection

® Host defences to microorganisms

® Molecular analysis of innate immunity in microorganism infection

® Pathogenesis of influenza viral infection

® Mechanism of multi-drug resistant microorganisms
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Stress Sciences and Psychosomatic Medicine http://psmut.umin.ac.jp/

The targets of our laboratory include stress-related diseases such as primary
headaches and lifestyle-related diseases, eating disorders and malignancies.
The goals of our work are to determine the mechanisms of these conditions, to
develop objective markers for diagnosis and severity, and to discover new
treatment approaches using ecological momentary assessment (EMA),
biochemical assessment of eating-related molecules, and physiological
assessment of autonomic nervous function.
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® \\We are using ecological momentary assessment (EMA) techniques to collect i
and evaluate subjective and objective data including physical activity and =
autonomic nervous function in natural settings in stress-related diseases. We F

| :
are also developing new treatments using these methods. IIVIL’U w k f
I“ ulj m '

P miary
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® [nvestigation into the pathophysiology, psychopathology and neurobehavioral £
basis of stress-related diseases by use of ecological momentary assessment H
methods "rim -
e Using heart rate and blood pressure variability, we are investigating autonomic A NN P,

nervous function in eating disorders. This work uses non-linear analyses such
as fractal analysis, as well as linear analysis.

® \Ve have developed an egogram questionnaire, which we refer to as the TEG.

Clinical Laboratory Medicine http://lab-tky.umin.ac.jp/
The main goal of our research projects, described below, is the 2 - i
development of new and useful laboratory tests, and elucidation of - ‘_‘.;!::1:';- HEE
pathophysiology of diseases through laboratory tests. : }

® Flucidation of (patho)physiological roles of lysophospholipid mediators,
and its application to laboratory medicine

® Platelet biology, Hepatology

® Genetic testing

® Research on bioactive peptides, especially adrenomedullin
® Oxidative stress and organ damage

® Cell surface analysis and quantification of cell surface antigens using
flow cytometry

® Analysis of the ventricle functions using ultrasound b

® Relationship between the respiratory function and various | R
pathophysiological conditions "

® Magnetoencephalographic (MEG) study on neural mechanisms for e e we e e S 18" i e e
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Flow cytometer and analysis patterns

Transfusion Medicine http://square.umin.ac.jp/traf-tky/

Control, testing and supply of all blood products for transfusion are the main clinical activities of the department of transfusion
medicine, which is responsible for the provision of safe blood products and the control of the transfusion practice in the hospital.
It actively takes part in autologous blood collection, preservation, and supply for patients receiving routine surgery. In addition,
apheresis procedures for collection of peripheral blood stem cells for transplantation, and of peripheral blood mononuclear cells
for dendritic cell-based vaccine therapy of cancer patients are performed. Also, lymphocyte-based vaccine is prepared for the
immunotherapy of recurrent abortion cases. Special laboratory testings, including HLA typing (serologic and DNA-based) for
bone marrow and organ transplantations and the detection of anti-HLA, anti-platelet (HPA) and anti-granulocyte antibodies, as
well as the phenotyping and genotyping of platelet- and granulocyte-specific antigens for patients with adverse reactions after
transfusion, are performed. The research fields include 1) the development of immunological methods for antigen-antibody
testing of red cells, lymphocytes, granulocytes, platelets and endothelial cells, 2) the development and clinical application of
dendritic cell-based and other vaccines for immunotherapy of cancer, and 3) the development of new anti-thrombotic materials
for clinical use.

e Detection of platelet alloantigens and alloantibodies /Detection of leukocyte alloantigens and alloantibodies
e Detection of anti-endothelial cell antibodies and investigation on their clinical relevance

e Development of a novel method for the evaluation of platelet function

e Dendritic cell-based immunotherapy for malignant diseases

e Development of new anti-angiogenic strategies to treat cancer

e Development of new immunotherapeutic approaches to treat malignant diseases

e Development of new anti-thrombotic materials for clinical use /Use of stem cells in regenerative medicine
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Reproductive, Developmental and
Aging Sciences

Reproductive Endocrinology

We manage women's reproductive health comprehensively throughout their
respective life stages (adolescence, reproductive ages, menopause, and
post-menopause). We also aim to develop advanced reproductive
techniques, which could be practiced with higher success rates and
improved safety, based on experimental and clinical research.

e Establishment of effective and low-risk treatment for infertility
e Development of assisted reproductive technology

® Interaction between the endometrium and embryo during the implantation
period

e Pathophysiology of endometriosis

® | ocal regulation of folliculogenesis

® Technical development of advanced endoscopic surgery

e Development of hormone replacement therapy for postmenopausal women
e Medical treatment for menopausal women

http://square.umin.ac.jp/tkyobgyn/

ICSI (intracytoplasmic sperm injection)

Gynecological Oncology

We are developing the intensive surgical management and selection of
the most suitable chemotherapy regimen, which improved prognosis of
the patients with ovarian cancer. The basic researches are focusing on the
mechanism of gynecological malignancies, especially cervical cancer. We
have identified the tumor suppressors involving in the process of cervical
carcinogenesis. We are investigating a possible clinical application of the
vaccine against human papillomavirus, which is a causative agent of
cervical cancer.

@ [ntensive surgery including pelvic and paraaortic lymphadenectomy

@ Selection of adjuvant chemotherapy based on the pathological and molecular
marker

e Tumor suppressors involving carcinogenesis of gynecological malignancy
e Analysis of the molecular marker in tumor cells related to clinical behavior
® Prevention of cervical cancer using the human papillomavirus vaccines
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Perinatal Medicine http://www.iiosan.umin.jp/

The researches are on going for development of precise prenatal
diagnosis on the fetal status using ultrasonography. We are also
focusing on the immunological aspects in patho-physiology of
pregnancy, developing the therapy for habitual abortion or pregnancy
induced hypertension.

e Early diagnosis of abnormal pregnancy

e Development of three dimensional ultrasonography
e Management of habitual abortion

e Management of complicated pregnancy

Three dimensional ultrasonography of fetus

Molecular Cellular Reproductive Medicine

We are approaching the molecular mechanisms in various
reproductive pathological states, using the knowledge and estrogen@ © bisphenol
techniques of molecular biology, cellular biology and genetics. The i

studies are proceeding on the effects of endocrine disruptors on
reproductive phenomena, such as embryogenesis,
spermatogenesis and fetal development, and on the prenatal
genetic diagnosis.

e Effect of endocrine disruptors on reproduction
* Embryogenesis
* Spermatogenesis
* Intrauterine fetal development

® Prenatal diagnosis using molecular genetics

® Molecular mechanisms of embryonic development Molecular mechanisms of endocrine disruptors

Pediatrics / Developmental Pediatrics http://square.umin.ac.jp/ped/

We are studying all the issues concerning the health of infants, children
and adolescents. We have achieved very important investigations to
clarify the molecular pathogenesis of human congenital disorders.

e Molecular diagnosis and analysis and collaborative treatment of intractable
renal glomerular and tubular diseases

e Molecular diagnosis and analysis of hematological malignancy and bone
marrow transplantation

e Diagnosis, molecular analysis and collaborative treatment of congenital
heart diseases

e Molecular analysis and collaborative treatment of congenital
immunodeficiency and allergic diseases - :

e Collaborative treatment of extremely premature neonates and babies with pulmonary hypoplasia

e Enhancement of the immunological resistance of premature neonates using a new type of lactobacillus

® Diagnosis and treatment of neurological, endocrine and metabolic diseases

e Collaborative study and treatment of psychological disorders

® [nvestigation of new systems to promote mother and baby co-relationships during rearing
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Pediatric Surgery

Pediatric surgical diseases have great variety. In our department all
kinds of pediatric surgical conditions are treated, and in these fetal
and neonatal surgical care is our main interest. We also treat many
pediatric patients using minimally invasive surgeries such as
laparoscopy and thoracoscopy.

e The development and differentiation of the fetal lung
e Fetal diagnosis of congenital malformations

e Fetal surgery and treatment

e Pediatric minimally invasive surgery

e Pediatric robotic surgery

e Probiotics and prebiotics applied to padiatric surgical patients EXIT(ex utero intrapartum treatment): Tracheostomy on a fetus
e The development and differentiation of intestinal lymphoid organs with laryngeal atresia

e Renal functions in congenital hydronephrosis

e Biliary atresia and biliary dilatation: their treatment and long-term prognosis

e The treatment by regenerative medicine of air way malacia and stenosis

Pediatric Oncology

Solid tumors in children are dealt with in our department.
Appropriate care strategies combining surgical treatment and
chemotherapy are decided and carried out on various malignant
tumors after extremely close discussion with pediatric oncologists.

e Genetic analysis and investigations for prognostic factors in
neuroblastoma

e Tumorigenesis in Wilms tumors

e Analysis of cellular biology in Wilms tumors
e Treatment of rhabdomyosarcoma

e Genetic mutation in hepatoblastoma

Microscopic and ultramicroscopic features of Wilms tumor cell line

H H http://www.h.u-tokyo.ac.jp/patient/
Geriatrics depts/1510rounenbyou.html
Our department is the first established department of Geriatric Medicine
in Japan. It is our goal to treat all the geriatric diseases, such as
atherosclerosis, hyperlipidemia, osteoporosis, senile dementia, diabetes,
COPD, and aspiration pneumonia, and to improve the quality of life of

elderly patients.

® \/ascular endothelial function and atherosclerosis
® Studies of molecular mechanisms in vascular calcification

® Antioxidants inhibit vascular smooth muscle cell proliferation and induce
apoptosis

® \/ascular gene therapy using adenoviral mediated gene transfer of
estrogen receptors

® New guidelines for hormone replacement therapy in females in Japan

® Novel gene responsible for breast cancer

® Novel gene responsible for osteoporosis

® Molecular cloning of novel Ring finger protein

® Studies of pathophysiology and novel treatment for Alzheimer's disease
® Pathophysiological studies on bronchial asthma using gene-targeted mice
® The antimicrobial peptide, defensin

® The molecular mechanisms of vascular injury in sleep apnea syndrome
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Surgical Sciences

Thoracic Surgery

We specialize in surgical treatment for malignant neoplasms of the chest,
such as primary lung cancer, pulmonary metastases, and mediastinal
tumors. Patients with these diseases have been increasing recently in
our country. We actively perform minimally invasive surgery through
thoracoscopy for patients with comorbidities. We also perform extended
surgery with extracorporeal circulation in collaboration with cardiac
surgeons. In 2010 we performed chest surgery for more than 330
patients in our institute. We also study on nonsurgical treatment for
patients with postoperative recurrence of lung cancer or refractory
malignant neoplasms, doing new clinical trials of immunotherapy. In
response to increasing number of brain-death donor in our country, we

are now establishing a lung transplantation program in our institute.

e Minimally invasive surgery for chest diseases

e Genetic studies on primary lung cancer

e Clinical or biological studies on thymic neoplasms
e Immunotherapy for lung neoplasms

e Basic studies on lung or tracheal transplantation

http://ctstokyo.umin.ne.jp/

Figure: A case of lung cancer with interstitial pneumonia.
(left upper) High-resolution Computed Tomography
(left lower) Axial section of 18F-FDG-PET
(right upper) Frontal section of 18F-FDG-PET
(right lower)resected specimen

Cardiovascular Surgery

We are leading in Japan by annual surgery case volume of 400.
New knowledge and techniques are actively applied clinically.
Many clinical research projects are going on along with routine
clinical activities. Our laboratories have been also carrying out a
large variety of basic research.

® Clinical research
* Brain and spinal cord protection in thoracic aortic surgery
* Minimally invasive cardiac
* Valve or vascular tissue allograft transplantation
* Ventricular assist device for end-stage heart failure
® Basic and experimental research
* Development of myocardial regeneration therapy
* Analysis of resistance to infection of tissue allograft

http://ctstokyo.umin.ne.jp/

MRI diffusion-weighed images of brain by various brain perfusion techniques
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Gastrointestinal Surgery http://todai3ge.umin.jp/

Our research activities range from basic topics to clinical ones with close
interconnections. Basic research topics encompass underlying molecular
mechanisms and the regulation of carcinogenesis, progression, metastasis and
prevention of gastrointestinal cancer. Clinical research topics include the
establishment of tailored treatment strategies from a patients-by-patient point of
view, which ultimately provide a better quality of life while improving survival
quality.

e Carcinogenesis, progression, metastasis and prevention of gastrointestinal cancer
¢ Inflammation and gastrointestinal carcinogenesis (gastroduodenal reflux, H. pylori infection)
* Are cancer cells derived from bone marrow?
* Earlier detection of cancer and micrometastasis by new genetic markers
* Roles of epigenetic alteration (DNA methylation) in gastrointestinal carcinogenesis
¢ Carcinogenic analysis with murine esophageal reflux model
® Establishment of tailored treatment strategies
* Less invasive treatment of early cancer by laparoscopic (assisted) surgery
¢ Sentinel node navigation surgery for early cancer
¢ Extended radical treatment of advanced cancer
* Induction of neaoadjuvant chemotherapy and improvement of survival
* Estimation of chemotherapy effects by new bio- and genetic-markers
* Alternative gastrointestinal reconstruction and estimation of the results

Barett's esophagus and Cancer in reflux
model mouse

Hepatobiliary Pancreatic Surgery http://square.umin.ac.jp/hbp-t/index21.htm

We constantly perfom nearly 200 hepatectomies every year on patients with
hepatobiliary malignancies including hepatocellular carcinoma and
metastatic liver tumors. The surgical results can be classified as amongst the
highest ranking in the world. In order to improve the surgical outcome for
hepato-biliary-pancreatic malignancies, we conduct wide areas of research
such as analysis of prognostic factors for liver malignancies, evaluation of
liver hemodynamics using ultrasonography, liver ischemia/reperfusion
injury, and liver regeneration.

e

. . - . . Color flow mapping of intra- Color flow mapping of intra-
@ The development of a radical and safe operative procedure for hepato-biliary malignancies  operative Doppler ultra-  operative Doppler ultra-

sonography before division  sonography after transection

® The analysis of genetic abnormalities in hepatocellular carcinoma of the middle hepatic vein,  of the middlle hepatic vein,

e Development of new methods for the evaluation of liver functional reserve Portal flow was hepatopetal - Portal flow was hepatofugal
. R . . R (shown in red). (shown in blue) in the veno-
@ The evaluation of hemodynamics in the congested liver using ultrasonography occlusive area.

e Study of the effect of ischemic preconditioning on liver normothermic ischemia/reperfusion

e Study of intraoperative diagnosis (enhanced ultrasound and ICG fluorescent imaging)

e Clinical trials concerning adjuvant therapies after hepatic resection for hepatocellular
carcinoma (HCC) or colorectal liver metastasis

e RCT to evaluate the effects of surgical resection and RFA for HCC (SURF trial)

® |nvestigation of adjuvant immunotherapies after surgery for pancreato-biliary malignant
tumors

Preoperative 3-D
image of the liver
constructed by
simulation software.
Accurate anatomy of
vasculatature and
tumor location is
analyzed.

Urology http://www.h.u-tokyo.ac.jp/urology/

We constantly perform more than 1,400 urological surgeries every year, I il
including nephrectomy, cystectomy and prostatectomy, with increasing trend of SUORIHIEER A8 s
laparoscopic maneuvers. Robotic surgery will be introduced in 2011. Surgical or
non-surgical means are employed for non-cancer disease including chronic
renal failure, urinary dysfunction, urinary incontinence and interstitial cystitis.
With regard to basic research and treatment, vaccine, dendritic cell, virus,
prevention drugs, tumor suppressor, bio-marker and Botulinum toxin injection
are now under extensive investigation.

Fig.1 The combination therapy of oncolytic HSV-1 with androgen
ablation led to significantly enhanced inhibition of the tumor growth.

@ \accine against NY antibody for bladder cancer treatment
e Botulinum toxin injection therapy for interstitial cystitis W
® Dendritic cell therapy for metastatic renal cancer WAL
@ [nvestigation of bio-marker for renal cancer and interstitial cystitis =

e Advanced therapy for male urinary incontinence e
e Virus therapy for prostate cancer and bladder cancer (Fig.1)

e Tumor suppressor gene for renal cancer, bladder cancer and prostate cancer ol
® Prevention drugs for prostate cancer L~ =

® Prostate cancer and ER beta (Fig.2) Fig.2 Expression of KLF5/ERbeta is correlated with prostate cancer specific survival
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http://www.h.u-tokyo.ac.jp/patient/

Artificial Organ and Transplantation Division depts/1512ishokugeka.htmi

We are doing the clinical studies about liver transplantation for end Survival
staged liver diseases. We have performed 471 living donor liver 1.0+ 92
transplantation and 14 deceased donor liver transplantation until 89 89
June, 2011. 0.9
91
. . . . i 87 85
e Surgical technique of liver transplantation 0.8
e Diagnosis and treatment of acute rejection
e Diagnosis and treatment of postoperative infection 0.7 === Pediatric N=74
=== Adult N=360
0.6
0.5 7 T T T T ]
The 5-year survival rate for adult cases was 85%, which is 0 1 2 3 4 5
significantly superior to that of the national data (70%) Year
Surgical Oncology http://all-1su.umin.jp/

We had a great deal of experience in treating patients with various cancers
and vascular diseases, and we have performed much research on
carcinogenesis, cancer metastasis, immunology, atherosclerosis,
angiogenesis and vascular regeneration. Based on the research results, we
are trying to identify the best way to treat each patient with the least surgical Molecular
stress. genetics

Cell culture, in vivo exp.
Development of the novel and ordermade therapy for cancer

* Genetic mutation analysis of various cancers Clinical analysis
* Radiosensitivity and chemosensitivity of cancer

* Intraperitoneal chemotherapy for peritoneal carcinomatosis

* Immunotherapy using dendritic cells

» Characterization of tumor vasculature and its therapeutic application s i
* Gene therapy for disseminated metastasis Diagramatic representation of clinical-oriented research,

+ Drug development to target the receptor and signal transduction cascade with the ultimate goal of improving patient QOL
of bioactive lipids

* Development of chemoradioimmunotherapy

Vascular Surgery http://all-1su.umin.jp/

We had a great deal of experience in treating patients with various Gpan sugary

Ersdcnnucdai

vascular diseases, and we have performed much research on R -2 E gt g
atherosclerosis, angiogenesis and vascular regeneration. Based on the e iy

research results, we are trying to identify the best way to treat each A

patient with the least surgical stress. .

Development of nowvel mathods
. daagrio d troet the vascular &
® Development of a novel method to diagnose and treat the vascular T T T

diseases. =
* Vascular regeneration therapy for atherosclerotic obliterans -"’q y T ™
* Navigation system for less invasive vascular surgery ;‘ ]
* Analysis of intermittent claudication with dynamic and mechanical = d _“ v
model Vascutar Laboratory Pasicharsl itedal Sasies rfen
* Dynamic and genetic mechanism of aortic aneurysm expansion i e sy

* Development of the new prosthesis with small diameter
* Hemodynamic analysis of aortic wall after endovascular aneurysm
repair

* Drug delivery system for aortic aneurysm and peripheral arterial
disease
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Metabolic Care and Endocrine Surgery http://todai3ge.umin.jp/

Our department has two main divisions. Division of surgical metabolism and
nutrition performs research on vital response to surgical stress and on metabolic
and nutritional care during peri-surgical period. Division of breast and endocrine
surgery performs surgery for 230 cases of breast, thyroid and parathyroid
tumors a year, and performs research on tumorigenesis, establishment of
treatment and prevention of breast and thyroid cancers.

® Surgical metabolism and nutrition

* Induction of tolerance against surgical stress and endotoxemia

* Response to endotoxemia through Toll-like receptors

» Effects of surgical stress on tumor development

* Gender difference in the response to surgical stress

* Bacterial translocation during chemotherapy for cancer

* Establishment of metabolic care and nutritional support team
® Breast and endocrine surgery

* Roles of nuclear receptor in development of breast cancer

) ! Detection of telomere and centromere by Fish. Fluorescence
* Micrometastasis of breast cancer volume of telomere attenuates with increase of cell division.
* Diagnosis of breast and thyroid tumors by fluorescence in situ hybridization of telomere  (red: telomere, green: centromere, blue: chromosome)

* Expression of insulin-like growth factor 1 receptor in breast cancer tissue as prognostic factor

* Roles of carbohydrate in breast cancer metastasis

* Establishment of evaluation on QOL of the patients with breast cancer

Dermatology http://www.h.u-tokyo.ac.jp/der/

-

Our department actively performs the following cutting-edge, multifaceted
research projects that will be put into clinical practice in the future.

® Molecular mechanisms of immunological abnormalities and skin and lung fibrosis p R
in scleroderma : L

® Development of novel therapies to scleroderma, including B cell depletion therapy ; . —

® Relative contribution of various cell adhesion molecules and chemokines to
inflammatory conditions

® |dentification of novel autoantibodies and their clinical significance in connective . : -
tissue diseases B g, T S, N

® New roles of B lymphocytes, especially regulatory roles, in inflammatory Skin fibrosis induced by bleomycin(left) is inhibited in
disorders CD19-deficient mice(right)

® [mmunological abnormalities of atopic dermatitis

Plastic and Reconstructive Surgery

In our lab, we are investigating the mechanisms of morphogenesis of
congenital anomalies using a developmental biological approach. In
addition, we are performing extensive research into the clinical
application of engineered tissues such as skin, soft tissue, and cartilage.
We also have several cosmesis-related projects such as clinical hair
regrowth with cultured cells and analysis of skin aging mechanisms.

® Basic Research
* Mesenchymal stem cells derived from lipoaspirates
* Organ engineering with human adult stem cells
* Hair regrowth with cultured dermal papilla cells * Research on aging skin-
related factors ¢ Regulation of skin aging using hormones and retinoids

* Regulation of epidermis by factors derived from dermal fibroblasts Supermicrosurgical vascularized nerve graft. 100% of
. Schwan cells within a nerve graft can survive with
@ Clinical Research microvascular anastomosis(0.5mm).

 Ultramicrosurgical reconstruction using vascularized tissue transfers

* Reconstructions for established nerve palsy © Esthetic microneurovascular surgery

* Mechanism and surgical treatments of lymphedema ¢ Vascularized ovarial preservation and transplantation
* Free vascularized transfers of nerve cells, muscle cells, adiposal cells, and lymphnodes

* Allogenic tissue transfer (uterus, ovarium, anus etc.) * Training method for supermicrosurgical anastomosis
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Oral and Maxillofacial Surgery http://plaza.umin.ac.jp/ oralsurg/

Our laboratory has been performing a wide range of clinically oriented research Cartilage & Bone

in oral-maxillofacial disorders such as congenital diseases, jaw deformities and 7 )
tumors in the oral region. Cartilage and bone regeneration using tissue : L Y
engineering techniques is our main field of research.

@ Clinical research:

* Correction of facial deformity in patients with cleft lip and palate
* Facial growth in craniofacial anomalies

'-.,r:":_;l"'l'lullf"‘:?'

* Surgical-orthodontic treatment of dentofacial deformities regunacates ¢ B AL
* Evaluation of the treatment outcomes in patients with cleft lip and/or palate o _bone #‘ i .
* Clinical application of artificial bone that displace into bone ‘ iy ae

* |mplant type artificial bone generated from tissue engineered human chondrocyte
® Basic and experimental research:

* Cartilage and bone regeneration using the tissue engineering technique

* Gene analysis of congenital anomalies in the oral and maxillofacial region

* Effect of free radicals on bone metabolism

* COX-2 regulation on bone metabolism

* Development of intelligent type of artificial bone invested with osteogenic differentiation factors

* Development of tetra pod type micro artificial bone unit

Cartilage and bone regeneration using the tissue
engineering technique

Orthopaedic Surgery http://www.h.u-tokyo.ac.jp/ortho/

Our department was established in 1906 as the first department of
orthopaedic surgery in Japan. Since then our efforts have been dedicated to
responding to the needs of patients for orthopaedic care and to related
research. Our department seeks to elucidate the molecular and genetic
backgrounds of bone and cartilage disorders in order to develop
groundbreaking treatments for these conditions. At the same time, we are
attempting to establish various clinical devices.

e Systemic and comprehensive study for osteoarthritis
® Bone, cartilage and nerve regeneration Surgical navigation system
® Regulation of anabolic and catabolic bone metabolism by cytokines

® Molecular mechanism of age-related bone loss

e Molecular mechanism of osteoclast differentiation and apoptosis (RANKL-RANK, INF, Src)

® Gene therapy to control pathological bone destruction (arthritic bone resorption and arthritic joint destruction)
using adenovirus vectors

e Non-invasive analyzing system to evaluate the mechanical properties of skeletal system in vivo using CT based
finite element analyses

e Surgical navigation system with a three-dimensional display and navigation robot

Ophthalmology http://plaza.umin.ac.jp/oph/

Our department applies cutting-edge technologies and knowledge to Tissus Enginecring Micr-sarperies
diagnosis and treatment of eye diseases. To elucidate pathogenesis and " W ’ i,
establish more efficient ways of diagnosis and treatment of various pur— . = B
refractory eye diseases, basic researches utilizing molecular biological,
immunological and/or pharmacological techniques and clinical studies \ / A
utilizing epidemiological, biostatistical and/or optical methods are conducted.

Image #  Statistics 8
Our efforts are also dedicated to regenerative medicine of the cornea and Ansyia
retina. ;

@ Investigation of primary glaucomas and relating factors

® Development of new methods of glaucoma treatment and validation by RCT

@ Investigation of new ocular hypotensive drugs and their mechanism of action by
using transgenic or KO mice or experimental glaucoma monkeys

@ Investigation of mechanism of neural cell death by using cultured RGCs or retinal
glial cells and exploratory search for new neuroprotective agents

@ Analysis of ocular circulation in glaucoma and retinal diseases

® Analysis of corneal topography and wave-front analysis of optical aberrations

® Development of tissue-engineered cornea by using cultured stem cells of corneal endothelium and epithelium

@ Investigation of molecular mechanism of choroid-retinal neovascularization and new drug delivery system for it utilizing nanotechnology

® Regenerative medicine of the retina using retinal stem cells

® Investigation of immune responses in rejection of transplanted cornea and role of chemokines and receptors in uveitis

Mouse sl Monkey Experiments Devekopemen of Mew Technologies
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Otorhinolaryngology and Head & Neck Surgery http:/fwww.h.u-tokyo.ac.jp/orl/

Our research is composed of both clinical and basic research. Clinical research is
conducted by specialized clinics in the hospital, which experience ear diseases and
hearing disorders from neonates to adulthood, head and neck cancer, paranasal
diseases, olfactory and disorders, vertigo and balance disorders and voice and
swallowing disorders. Basic and experimental research into molecular biology,
electrophysiology and morphology is conducted in our department's laboratories.

® Clinical research

* Cochlear implantation in deaf children and their development of hearing, speech and language

« Surgical correction of congenial microtia and atresia and postoperative radical ears to improve hearing
Quality of life in patients with head and neck cancer to restore speech and swallowing function
Vestibular research on the oculomotor and balance system and myogenic potential
Navigation of the paranasal sinuses and skull base surgery
Surgical treatment of voice and swallowing disorders
® Basic and experimental research

* Molecular biology of the inner ear

* Molecular biology of pharyngeal cancer ]
Molecular biology of differentiation and development of inner ear and olfactory epithelium Chochlear implant
Origins of vestibular myogenic potential
Aging and regeneration of olfactory epithelium
Physiology of vocal cord vibration

Rehabilitation Medicine

Our research purpose is to improve the provision of a unique and Orthoses reduce knee flexion angles in mid 1o terminal stance
comprehensive rehabilitation service enabling people to develop in a patient with spina bifida.

their full potential and often returning from being a “patient” to being
a "person”. Clinically oriented studies concentrate on elucidation of
the origin of disabilities to cause activity limitation and restriction of
participation.

e Gait analysis
* 3-dimensional image analysis with a infrared camera system
* Measurements of 3 dimensional ground reaction forces with a force platform
* Measurements of foot pressures with a computerised pressure sensor
® Clinical research on intractable rare diseases
* Fibrodysplasia Ossificans Progressiva
¢ Congenital Insensitivity to Plan
® Clinical research on congenital limb malformations Gait analysis
@ Research on the effect of physical therapy in locomotive syndrome

Anesthesiology http://www.anes.umin.ne.jp/

We have seven research groups and their fields include respiration,
circulation, pain, immune system and shock.
These are recent major subjects of our research.

® Respiratory system: A role of cytokine signaling in acute lung injury; Exploring
optimal ventilatory strategy for respiratory failure

® Immune systems: Modification of immune system by anesthesia; Signal
transduction pathway related to apoptosis induced by sepsis or ischemia-
reperfusion injury

® Shock: Investigation of pathophysiology of shock; Effect of new plasma
substitutes on hemorrhagic shock.

® |nflammation: A role of lipid mediators in organ damage mediated by ischemia-
reperfusion injury of a mouse lower limb.

® Pain: A role of lipid mediators in the formation of hyperalgesia; A role of spinal microglial cells in the development of inflammation-
mediated neuropathic pain; Mechanism of pruritoceptive and neurogenic ltch; Cognitive-behavioral therapy on chronic pain.

® Nervous system: Analysis of electroencephalography during general anesthesia; Clinical evaluation of neurological sequelae after
cardiac surgery.

® Anesthesia apparatus and other medical equipment: Invention and validation of a new airway device; Development and assessment
of the system for treating waste anesthetic gases

® Glucose metabolism: Effect of anesthetics on glucose metabolism in vivo

Anesthesia and monitors
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Emergency and Critical Care Medicine

We are collaborating with the School of Engineering, and now
concentrating on the development of the infrastructure of
emergency medicine including "the Vital Care Network
System”, which allows us to manage continuously large
numbers of high risk patients. We are also making efforts to
improve sterilization and wound healing.

e Vital Care Network System

e Telemonitoring system for prehospital medicine

e High-performance transfer system for the ambulances
® Electrolyzed water

® Autonomic nervous system regulation of the heart

Vital Care Network System
[The management of the vital signs of high risk peoplo)

Infamation r = Madizal

cenfer in Fimm = institute
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Health Sciences and Nursing

Mental Health / Psychiatric Nursing

Our departments conduct research on mental health and psycho-social
stress and provide education/ training of professionals in related fields
from global perspectives.

e Mental Health
* Mental health epidemiology
* Occupational mental health/Occupational health psychology
* Psychoeducation/Stress management
* Evaluation of school counseling
* Practice and Evaluation of Psychotherapy
* Early detection and therapeutic education of PDD
® Psychiatric Nursing
* Supporting people living with mental health problems
* Practice and evaluation of home visiting psychiatric nursing
¢ lliness self-management in mental health
* Recovery for people with mental illness
* Patients' satisfaction with psychiatric services

Biostatistics / Epidemiology and Preventive Health Sciences http://www.epistat.m.u-tokyo.ac.jp/

Biostatistics and epidemiology provide the methodological basis for Japan Arteriosclerosis Longitudinal Study
health sciences. We are conducting basic methodological research of 15 myestigate the risk factors specific 1o Japanese population since 2002

biostatistics and theoretical epidemiology as well as consultation works " Hikiaig
and collaborative projects with basic/clinical researchers. The NPO
“Japan Clinical Research Support Unit" established by the staff of the
department is supporting investigator-initiated clinical trials and large-
scale epidemiological studies in respect of data management, statistics
and quality assurance.

® Methodological research
* Design of clinical trials
* Analysis of correlated data and longitudinal data such as QOL data,
multiple recurrence (events) data
* Causal inference
® Collaborative projects
* Japan Arteriosclerosis Longitudinal Study
* Comprehensive Support Project for Oncology Research- Breast Cancer
* Comprehensive Support Project for Adequate Treatment of Osteoporosis
* Other investigatorinitiated clinical trials
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Social Gerontology hitpiwww.sg.f.u-tokyo.ac.Jp/

The three major research areas of this department include social
gerontology, psychosocial oncology and biomedical ethics. The faculty
and graduate students are multidisciplinary and include those whose
primary training is in nursing, medicine, psychology, anthropology and
health sciences. Using the theories and research methods of those
disciplines, we aim to suggest practical ways to deal with a wide
variety of public health problems.

® Exchange of social support and subjective well-being among the elderly

® Psychological well-being among the elderly who have experienced
relocation

e Measurement of active life expectancy
e Sexuality and body image issues related to cancer treatments Class meeting of the department
® Treatment decision-making process among cancer survivors

e Self-help group activities for chronic, life-threatening illnesses

® Psychosocial issues related to infertility treatments

e Multi-disciplinary collaboration in the clinical setting

Health Promotion Sciences htp://www.ethps.m.u-tokyo.ac.jp/

The main research activities of the Department of Health Promotion WA .
Sciences are experimental and survey research concerning health i = "‘"atu@l*“ﬂtt_':*“___l L
behavior and life-style related diseases. Our research results contribute L
to the proposals of health care systems, and health policy concerning
health promotion in the community and the workplace.

Our classes include lectures and practical training and students are
required to understand the methods of planning, implementation and
evaluation of the health promotion programs in the community and
the workplace.

Specific research topics include:
e Development of effective health promotion programs
e Assessment of the supportive environments in the community and the

Workplf?ce ) . A scene as part of a community health promotion program
e Evaluation of the supporting methods for health behaviors

e Short- and long-term effects of behavior change
e Influence of behavior change on medical costs, and cost effectiveness analysis
e Social and physical environmental determinants of the adherence of behavior change

Biomedical Ethics http://www.ethps.m.u-tokyo.ac.jp/

The Department of Biomedical Ethics conducts both theoretical
and empirical studies in the fields of biomedical ethics, research
ethics and clinical ethics. Research topics include ethical theories,
informed consent, ethics committees and organ transplantation.
The Center for Biomedical Ethics and Law (CBEL) was recently set
up as an adjunct to the Department of Biomedical Ethics.
(http://www.cbel.jp/)

e Study of the functions and responsibilities of ethics committees in
Japan Outreach Program: CBEL provides training courses for ethics committee

e Study of the methods for the formation of social consensus related ~ 7€MPers. Participants include physicians, nurses and medical
. pharmaceutical representatives.
to advanced medical technology

e Comparative study of clinical ethics in the Asian region

e Publication of a medical ethics case book for Japan

® Acceptability of advance directives in Japan

e Development of evaluation methods for biomedical ethics education

® Psychosocial and ethical aspects of living related organ
transplantation
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Nursing Administration / Advanced Clinical Nursing http://nurs-adm.umin.jp/

Our research programs aim to support clinical nurses in providing high
quality care for their patients in efficient way. Under a nation-wide
healthcare reform, improving the efficiency of healthcare delivery
systems becomes essential. For nursing care, assessing the efficacy
and the putting in place of quality assurance systems are required.
Applying management theories to nursing administration, we focus on
nursing quality improvement, nurse staffing, patient classification
systems, budgetary management, staff development and continuing
education.

e Evaluation and improvement of quality of nursing care
® Benchmarking of nursing quality indicators

e Outcome management for nursing practice

® Risk management

® Human resources management

® Nursing case management and critical pathways

e Effect of care environment on patients

@ [nternational comparison of nursing quality indicators
@ Nursing policy and economics

Promoting quality nursing care

Family Nursing

Hand-in-hand with the changes occurring in society, such as declining birthrate
and a growing proportion of elderly people, vulnerability of regional network,
and gender-equal society, the conformation and the function of the family are
also changing. Current Japanese society expects not only client-centered
perspective but also a perspective to refer family as ‘client’ in the nursing
research. We are especially performing research on childrearing issues and
caring for child with illness.

® Postnatal depression and difficulties in childrearing.

® Prevention of child abuse and neglect.

® Development of Pediatric QOL Inventory for child with chronic iliness and their parents.
e |ate effect of treatment and posttraumatic stress symptoms in children with cancer.
e The role and expertise of the nursing staffs in daycare centers.

® Primary caregivers' burden of the severely disabled children and the utilization of the
respite care.

e Care for dying patients and their families (QOL, family function).

® Development of Japanese version of Families Importance in Nursing Care-Nurses'
Attitudes.

community Health Nursing http://park.itc.u-tokyo.ac.jp/chn/english/index.html
Our research focuses on the development of health care programs, and J————
establishment and evaluation of community health care systems, in I“‘F"“"'fd QOL
response to the health care needs of individuals, families, aggregates <+ Development of Care Program

and the communities. Also, we are performing research on A S EAhINRTaNE o

o . . Community Health Care System
standardization of skills of public health nurses. i gt B il

.-"'f"enpla in the :unlmuni.i'_-;"-u_
Individuals, Familics, v

. . . Aggregate, Comemnilin A ¥

e Establishment and evaluation of community health care systems g

* Around-the-clock in-home care system

* Expansion of the target of visiting nurse

* Hospital discharge planning

* Comprehensive community care, care-networking
e Development of health care programs

* Support for people with diseases or disabilities

* Support for families with babies and children

* Elderly care Concepts of the Community Health Nursing

* Occupational health
@ Definition and standardization of skills of public health nurses/ Development of community health program
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http://www.adng.m

Adult Nursing / Palliative Care Nursing

Mainly for subjects in their adulthood, we have been performing
research in a variety of domains including prevention of
diabetes and several chronic illnesses, support for coexistence
with disease, and palliative care. Focal points in our research,
which we conduct under a team approach, are strategies in
education and provision of relevant information based on the
findings of molecular biology, and the team-approach nursing
care system.

® Prevention and self care support for chronic iliness

e Development of HR-QoL scale for patients with chronic illness
® Physical activity in middle- aged / elderly

e Nursing care system for transplantation recipient / donor

e Genetic counseling in nursing

e Evaluation of palliative care services

e Continuity and dissemination of palliative care

e Nursing care system for out patients

.u-tokyo.ac.jp/indexe.htm

Midwifery and Women's Health

The Department of Midwifery and Women'’s Health was founded in 2002. Our
mission is to promote women's health across the lifespan, which includes
reproductive and postmenopausal periods. Specifically, we include the fetus
and newborns as inseparable being of the mother. Our department focuses
our efforts in research in the following areas:

e Effects of prenatal lifestyle modifications on the maternal oxidative stress.

® Maternal body composition and the birth outcomes.

° }E)ie'?arqy and weight management during pregnancy and postpartum for cardiovascular

ealth.

® Uterine biomarkers and prediction of labor progression.

® Fear of childbirth among pre- and postnatal Japanese women.

® Ergonomics of perinatal women’s posture and their effects on the pelvic floor and
supporting muscles.

® Stress urinary incontinence and the pelvic floor and abdominal muscles among women
across lifespan.

® Development of the behavior interventions to promote the pelvic floor health.

http://park.itc.u-tokyo.ac.jp/

midwifery/index1eng.htm

Photo by Sakae Kikuchi

Gerontological Nursing / Wound Care Management

http://www.rounenkango.m.u-tokyo.ac.jp/

english/index-e.html

Pressure ulcers and diabetic foot ulcers usually occur in elderly people due

to basic activities of daily living such as walking, sleeping, diet and
excretion. Thus their supports are inevitable for comprehensive wound

A

Clinical evaluation
Cli

nical Science
(Hospitals, Nursing faciltes)

Identification of
clinical problems

nset  d-wklater  37-wk later

care management. Especially, diabetes mellitus, nutrition, and skin care

Deep tissue assessment by
ultrasonography

are of importance for wound healing, hence we account for these keys to
develop wound care technologies and devices. Our department address
the new concept of nursing science, "Bioengineering Nursing’ in which
the basic science will be translated into clinical science through
co-development of new technologies and devices with specialized
engineers.

(Product)
Next generation air mattress for
reducing mechanical load to deep Product
tis develcpment
prevention of redu
deep tissue. h‘/
pressure of mattress according to (he
interface pressure measurement.
(Yamamoto et al, JJWOCM, 2011)

o

2

r L.

—_—
Immun uhsw(hem\svyoleF] o
DT det

westigation of mechanis
Dec eseed iood Tow can mdu:e tissue hypoxia
which is proved by HIF1-a IHC, causing several
reactions responsible for advances of damage of

® Development and evaluation of wound management technology and devices

(cell e fels)
Investigation o
£l mechanisms |

Non DTI

the deep tissue damage preceding to
deterioration to full-thickness wound,
which was reported by clinical
observation after deterioration.
(Aoi et al, PR, 2009)

on
ﬁ
Macroscopic observation
L)

Histopathology (muscle layer) in vivo blood flow imaging

DI animal model and blood flow assessmen

¢ Elucidation of pathophysiology and its diagnosis technology of wound

tosupe
(Sari et al, Wounds, 2010)

damage at the onset. (Nakagami et al, APS, 2010)

¢ Development of technology and devices for wound management and
prevention

Evaluation of new technology and devices

Investigation of bioengineering aspect of elderly skin

Exploring of objective parameter of skin status

Development of intervention methodology for improving skin function

Example of Bioengineering Nursing research in our department.
—Investigation of mechanism for deep tissue injury and its
effective management strategy—
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International Health

Global Health P0||cy http://www.ghp.m.u-tokyo.ac.jp

Our mission is to improve population health by enhancing accountability
and improving the evidence base of global (both domestic and
international) health programs through the provision of the best possible
information and rigorous monitoring and evaluation. The department's
members generate knowledge and ideas through their research, strengthen
technical and leadership skills through educational programs, and enhance
national capacities through collaborative projects, especially in the
developing world.

The priority areas of research are:

1. Health outcomes (mortality, morbidity and disability), health services, cost-effectiveness of interventions, disease modeling,
resource flows, and impact evaluation, including tracking the progress towards the Millennium Development Goals and
contributing to the Global Burden of Disease study);

2.Health system performance assessment, including the analysis of health system inputs (evidence on financing and human
resources), outputs (service delivery, effective coverage), and impact (health status); and

3. Health and foreign policy (e.g. global health architecture and governance, G8 and global health, donor commitments).
Finally, the fundamental role of the Department is to produce the next generation of leaders in global health.

cOmmunity and Global Health http://www.ich.m.u-tokyo.ac.jp/

Our Department aims at bringing together clinical, public health and social
science research to address following aspects of international health. We
also conduct international cooperation activities with the U.N., JICA, local
government and NGOs in developing countries. Our educational activities
provide practical trainings for students, who are enthusiastic about
contributing to research in international health and to international
cooperation.

® Health promotion in developing countries

® Health and human rights

® Health and human security

® School health

® |nfectious diseases (HIV/AIDS, TB, Malaria etc.)

e Nutrition

® Health policy and its impact on health of community people
® Global health workforce policy
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Human Genetics http://www.humgenet.m.u-tokyo.ac.jp/

Department of Human Genetics is broadly interested in the 15

hum§r.1 genome dlver§|ty, espec.lally in the AS|an. popoIatlons. Genome-wide Search for Disease -
Specifically, we are using genomic research tools including SNP 1 Associated Gene -
and microsatellite analyses, as well as gene expression profiling, Identification of /288 on Chromosome 19 :

as a Therapy Response Gene for

to better understand the genetic background of a variety of Chronic Hepatitis C
complex diseases, especially bone and joint diseases, infectious

diseases and sleep disorders.

® Theoretical and experimental analyses on the genetics of complex
diseases
* Development of statistical approaches for susceptibility gene
mapping in complex diseases

* Comprehensive genetics of bone and joint diseases

* Host susceptibility factors to infectious diseases

* Molecular mechanisms of sleep disorders
® Development of new methodologies for genomic polymorphism
® Analysis on the genome diversity of Asia-Pacific populations
® Development of methodologies for the analysis of protein interactions

Developmental Medical Sciences

Founded in 1966 as the Department of Maternal and Child Health,
this department has devoted itself to the research and education on
the maintenance and promotion of mothers' and children's health,
including studies of infectious diseases, nutritional disorders and
congenital anomalies. At present, the main research activities are
experimental and epidemiological studies on the etiology (genetic
and environmental factors), pathogenesis, prevention and
treatment of various childhood brain disorders (congenital and
acquired) that cause mental and motor disabilities and epilepsy,
from the viewpoint of international health science and
developmental neuroscience.

Effect of Doublecortin shRNA on Neurcnal Migration

e Studies on developmental brain disorders Inhibition of doubledortin expression by shRNA reduces the distance

« Abnormal neuronal differentiation and size control (tuberous sclerosis) ~ ©f "eurenal migration from the ventricular zone to cortical plate.
* Neuronal migration disorders (lissencephaly, polymicrogyria)
* Perinatal brain injury (periventricular leukomalacia)
* Postnatal brain injury (acute encephalopathy)
* Inherited metabolic disorders (peroxisomal and mitochondrial disorders)
® Molecular epidemiology of infectious diseases (diarrheal viruses)
e Field studies of maternal and child health (malnutrition, obesity)

Human Ecology http://www.humeco.m.u-tokyo.ac.jp/

Ecological understanding of health and survival of contemporary human
populations through the analyses of nutritional, demographic, and
environmental aspects of each population is our primary goal. Both
fieldworks on various Asia-Oceania populations as well as experimental
studies dealing with nutrition and environmental chemicals are conducted,
which would serves as the basis in challenging the International Health
issues.

® Mechanistic analyses of the effect of subsistence transitions on the health
and environment in rural and urban communities in developing countries

® Application of GPS, GIS, and remote sensing to health ecology and
international health

® Exposure-effects evaluation of chemical pollution of watershed in rural Indonesian children

e Nutritional ecology, subsistence ecology, medical anthropology and biological demography in Asia-Oceania populations

® Development effects of perinatal exposures to heavy metals, pesticides, or endocrine disrupting chemicals

® Modulating effects of nutrients and nutritional status on environmental hazardous chemicals

® Sustainable society and health

At a school in a survey area, West Java, Indonesia
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Biomedical Chemistry

The aim of our department is to contribute to the overall global health and
welfare through basic research. Our current interests are: the energy
metabolism of humans, parasites, and bacteria; and RNA and RNA-
binding proteins.

e Human succinate dehydrogenase complex and mitochondrial myopathy
e Ascaris suum and Caenorhabditis elegans

e Molecular mechanism of adaptation to low oxygen tension

e Mitochondrial quinol-fumarate reductase

e C. elegans as a model system of parasitic nematodes and ageing

e Malaria and Trypanosome: characterization of mitochondria as a target for
chemotherapy Free-living nematode Caenorhabditis elegans expressing a

A ; i ; ; recombinant green fluorescent protein inside the body under
e Escherichia coliand Mycobacterium: respiratory enzymes and regulation of the control of the promoter of the iron-sulfur subunit (p)

energy supply o . gene of succinate-ubiquinone reductase (complex Il)
e RNA and RNA-binding proteins

e Mitochondriral translation system
o RNA biogenesis of Eukarya and Archaea
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School of Public Health

Social and Preventive Epidemiology

Our main research field is preventive epidemiology on
lifestyle-related diseases. This department is unique in
Japan since our core research field is "nutritional
epidemiology", which epidemiologically examines the
roles of diets for disease prevention and control.

® Methodological studies on dietary assessments

e Nutritional epidemiologic studies on nutrient intakes/dietary
behaviors and health status

® Studies on development of dietary promotion methods and
evaluation of their effectiveness

® Establishment of literature database for "epidemiologic
studies on diets and health"

® Collaborative studies with clinical trial groups on nutrition-
related diseases

Health Economics and Epidemiology Research

The department purports to help students become a
health service practitioner with a sound theoretical and
scientific ground underscored by quantitative methods of
epidemiology and economics. The department will also
contribute to the society through conducting empirical
assessment of health practice and policy on the themes
such as;

® Economic assessment of medical technology

® Clinical evaluation through patient-derived outcome
e Standardization and management of quality of care
® Health policy assessment

® Health impact of socio-economic policy

100%

80% |
[J Undiagnosed
60% |
W Diagnosed
40%] Untreated

Treated

20% | Uncontrolled

0% M Treated Controlled

USA
Hypertension

USA

Hypercholesterolemia

Japan ‘ Japan

Comparison of quality of primary care; Japan vs. U.S. Hashimoto, et al. Lancet 2011
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Health Communication

The Department of Health Communication conducts research on the
University hospital Medical Information Network (UMIN) Center related
activities as well as health communication research at various levels.

Main research topics include;

e Communication of health information to general public
e Patient-provider relationship and communication

® Health literacy

e Activities related to the UMIN

e [nformation systems for clinical epidemiologic studies
e Security of the information network

ERiTE @

EMHRE

Clinical Information Engineering

Clinical Information Engineering is a combination of information science,
computer science, and clinical science designed to assist in the management
and processing of data, information and knowledge to support the practice
and delivery of biomedical research and clinical care.

® Medical Decision Making

® Cancer informatics

® Data Mining & Knowledge Discovery in Database

® Virtual reality for medical science

® Social information engineering for Public Health
(Public Health Informatics : PHI )

A virtual reality application for medical decision making

School of Public Health

Biostatistics Sece Biostatistics / Epidemiology and preventive Health Sciences(p42)
Mental Health See Mental Health / Psychiatric Nursing(p42)

Social Gerontology See Social Gerontology(p43)

Health Promotion Science See Health Promotion Sciences(p43)

Biomedical Ethics See Biomedical Ethics(p43)
Health Policy See Public Health(p26)

Health Informatics See Medical Informatics and Economics(p27)
Forensic Medicine and Medical Law See Forensic Medicine(p27)
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Center for

Disease Biology and Integrative Medicine

Molecular Biomedicine for Pathogenesis

Focusing on functional analysis of newly isolated genes, particularly
related to apoptosis, cell differentiation, or cell cycle, our laboratory is
pursuing clarification of the pathogenesis of various diseases and the
related physiological machineries in cellular and molecular aspects.
Based on our technical advantage in gene manipulation via gene
knockout and transgenesis, we give high priorities to in vivo analyses.
Our overall goal is to apply our findings to development of novel and
definitive therapies for types of diseases.

® Role of AIM (Apoptosis Inhibitor of Macrophage) in atherosclerosis
development and other diseases

® Regulation of hematopoiesis and its relevance to leukemogenesis; via
functional analysis of a newly identified Polycomb group molecule MBT-1

® Regulation of tumorgenesis by modulating apoptosis and cell cycle; via
analysis of DEDD-deficient animals

http://www.cdbim.m.u-tokyo.ac.jp/

english/index.html
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Structual Physiology

We have been exploring two-photon excitation microscopy, which
utilizes an infrared femtosecond-pulsed laser as a light source, to
visualize and stimulate intact tissues at the cellular and molecular
levels. We focus on the functions and disorders of the brain and
secretory organs.

® The dynamics of synapses in the cerebral cortex, in relation to memory,
cognitive processes and mental disorders

® Molecular mechanisms of exocytosis in synapses and the islet of
Langerhans, and their optical control

Fine structure and function of a central neuron studied

with two-photon excitation imaging and uncaging

http://www.bm2.m.u-tokyo.ac.jp/index-e.html
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Regenerative Medical Engineering http://www.cdbim.m.u-tokyo.ac.jp/

We aim to create a basic methodology for tissue engineering by integrating Ushida Lab
engineering sciences such as mechanical, material, and chemical system
engineering into basic and clinical medicine. Especially for the regeneration of
bones, cartilages, and blood vessels, we focus on cellular response to physical
stimulations, which can be utilized instead of growth factors and cytokines. In
addition, fabrication of new biomaterials is important. We develop new
biocompatible hydrogels based on polysaccharides, hyperbranched polymers,
and DNA analogues, which materials are applied to drug delivery systems for
peritoneal diseases, artificial red blood cells, and artificial pancreas islets.

Ito Lab

® Development of new polymeric and inorganic biomaterials for regenerative medicine

® |n vitro regeneration of carriages, bones, and small blood vessels

® Mechanism of cellular response to physical stimulations

® Fabrication of new biocompatible hydrogels

® Development of anti-peritoneal adhesion barrier and drug delivery system for
peritoneal diseases

® Development of artificial pancreatic islet by a microcapsulation technique, and
development of artificial red blood cells by a membrane emulsification technique

Macro e Wwcdic sl Sewice
Structures

linical Biotechnolo http://www.bmw.t.u-tokyo.ac.jp/english/index.html
C gy http://www.cdbim.m.u-tokyo.ac.jp/english/
Nanodevices produced by nanotechnology integrate materials and systems on research/01_04.htm|

a nanometer scale, and hold the key to realizing the futuristic medical system
that can serve the needed function at the right time and the right place with
minimal invasiveness. Furthermore, nanodevices are expected to become an
important interface between basic biomedical science and clinical medicine by
facilitating the translation of basic achievements into clinical applications. Our
division wishes to produce revolutionary medical nano-devices based on
nanotechnology and thereby to spread the idea of “Nanomedicine”
intranationally and internationally.

Design of Supar-Functionalized Polymeric Micelles

® Development of nano-scaled carriers of drugs and genes based on polymeric
micelles

* Functional diagnostic imaging

* Pinpoint cancer therapy

* Gene therapy
® Development of functional polymeric micelles responsive to external stimuli
® Development of functional cell arrays based on nano-fabrication of polymers
® Development of intelligent scaffolds delivering drugs and genes and their application to regenerative medicine

Environmental Health Sciences http://env-health.m.u-tokyo.ac.jp/english/index.html

Children’s health problems of today include such conditions as Enwiron, Chemicals and Diseases  Elucidation of Toxicity Mechanism
disorders in the reproductive and immune functions, learning deficits, e s b fron o dssssmn dostosonsdonts  Volsci o

mental problem and metabolic syndrome. Our research is carried out f}_ e % pocen i *:“MM‘
on the recognition that the homeostasis is disrupted by various 2B AR, et hi B i ol
environmentally hazardous chemicals, to which expectant mothers €0 o " o e ‘
and their newborn babies are exposed during their highly sensitive AaT = _ E‘i'-; i
period of life, and that the contamination with these chemicals may D«mmm Emmmwmgyhnm.m

lead to various disease conditions in children after birth. Our i P

experimental investigations are focused on the following themes. - i [ “ E

® Elucidation of mechanisms involved in the manifestation of toxicity at
the molecular and cellular level due to exposure to environmental
pollutants, such as dioxin/PCBs and heavy metals.

e Clarification of epigenetic mechanisms that alter susceptibility to environmental chemicals.

® Development of methodologies for evaluating the toxicity of chemicals to the learning and emotion of rodents and of in vitro
toxicity techniques at the molecular and cellular levels.

® Development and application of techniques and methodology for evaluating risks of toxic substances in formulating safety
standard for the environment and food.

mhhmmmtﬁmlﬂh
and of
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Animal Resources / Research Resources and Support - Animal Research

Our laboratory focuses on understanding the molecular mechanisms
which underlie the synaptic plasticity, activity dependent formation
of neuronal circuitry, and learning and memory. We generate
knockout mice and inducible knockout mice of signal transduction
molecules including the glutamate receptors. We also manage the
animal facilities, give researchers advice on their animal
experiments, and give lectures on laboratory animal science so that
animal experiments are carried out in consideration of animal
welfare.

® Molecular analysis of brain function using genetically modified mice
. : .

Development of new reprgductlve tgchnologles n mammals A mutant mouse lacking metabotropic glutamate receptor
® Development of model animals for signal transduction diseases subtype-1 (mGIuR1).

http://www.cdbim.m.u-tokyo.ac.jp/

Molecular Radiology / Reserch Resources and Suport-Radiation Biology englishindex himl

We are investigating the molecular mechanisms of DNA double-strand
break repair as the scientific basis of radiation therapy and chemotherapy
in medical oncology. We also promote the basic research that contributes
to the development of a novel therapeutic strategy by examining a link of
the DNA metabolic network including DNA replication and cell cycle

control with chromosome instability. "

® Molecular mechanisms of homologous recombinational repair

® Mechanisms of the choice between homologous recombination and
non-homologous end-joining

® Molecular mechanisms of DNA rereplication
® Mechanisms of the genesis of aneuploidy
e Functional analysis of meiotic recombination genes

-

Centrosome fragmentation which may lead to aneuploidy

Research Resources and Suppon-Bioinformatics http://www.cdbim.m.u-tokyo.ac.jp/english/index.html

Targeting biomedical research support using information technologies,
the division performs management of the research network and the
central servers of the Graduate School of Medicine, and researches on
knowledge infrastructure and processing techniques (e.g. information
model, ontology, natural language processing, machine reasoning, etc.)
and their application to clinical practice.

® Biomedical research support using network system

® Medical terminologies and ontologies

® Standardization of healthcare information and information models

® Natural language processing and its application to the medical domain
® Machine reasoning and clinical decision support systems

Computer System for Biomedical Research
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Institution

The Office of International Academic Affairs http://koryu.m.u-tokyo.ac.jp/homepage10.html

The Office of International Academic Affairs is under the direct authority of the
Dean of the Graduate School of Medicine. Its four most important roles, as
defined by the Committee on International Academic Affairs, are i) international
educational exchange, ii) international contacts in research and scientific fields,
iii) helping young researchers excel not only as scientists, but also as educators
for the next generation and as administrators of their research groups, and iv)
holding Medical English classes and developing language-teaching materials
for medical students.

Medical Library http://www.lib.m.u-tokyo.ac.jp

The University of Tokyo Medical Library was opened in 1961 as a model of the
Japanese modern medical library. The view makes it a perfect place to
concentrate on study.

The library has adopted an open stack system so that users can have direct
access to almost all the materials.

® Holdings:
Books(number of volumes) : 280,578 (Japanese 111,986 Foreign 168,592)
Periodicals(number of titles) : 5,650 (Japanese 3,295 Foreign 2,355)

e Visitors: 73,994

® Borrowed Books: 11,514
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Medical Scientist Training Program

Medical ScientistTraining Program was launched in 2008, aiming that medical
students have the opportunity to experience basic medical research in their
early years and learn the attitude as a researcher. Students taking this
program will attend activities such as journal club, medical English course, an
assignment to the lab, and FQ, during their free time in addition to their usual
curriculum. Students are also expected to build up a network among medical
students who intend to be a researcher through the program support, such as
the short term stay at labs abroad, participations to the symposium, and the
excursion with other universities.

http://www.ut-mdres.umin.jp/

Museum of Health and Medicine

Museum of Health and Medicine was planned as part of
commemorative projects to celebrate the 150th anniversary
of the founding of the School and the University of Tokyo
Hospital, and was opened on January 20, 2011. The first
permanent exhibition was a display of medical texts and
instruments from the early Meiji era, Ishihara’s Color Blind
Test Charts and a gastroscope developed at the University.
Special exhibitions are planned to promote understanding
among the public regarding advances in medicine and health
care. The first special exhibition is related to the beginnings
of the School and the Hospital, entitled “the Challenge to
Infectious Diseases” It introduced the history of vaccinations
against smallpox, research into infectious diseases
conducted in the University and its graduates since the Meiji
era (1868-1912), and the latest information about infectious
diseases and our current efforts. We will hold three special
exhibitions every year and events for our visitors.
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Center

The International Research Center for Medical Education http://www.ircme.u-tokyo.ac.jp/

The International Research Center for Medical Education is a research
institute to develop and improve medical education (including other
health professional education) domestically and internationally. We
implement innovative curricula for the Faculty of Medicine and invite
overseas experts to provide updated information about medical
education. We also manage international cooperation projects and
produce a research hub in medical education field in Asian region such
as Afghanistan and Lao P. D. R.

=

PBL class in Kabul Medical University, Afghanistan
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