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In our laboratory, we pursue molecular and cellular
mechanisms that establish synaptic cirucuits in the brain.
We are particularly interested in how synaptic circuits are
modified into functional and mature ones during critical
period in an activity- or experience-dependent manner, by
focusing on glutamate receptors and their regulating
molecules and also using gene knockout mice. Moreover, we
are studying on glial function and involvement that sup-
port the synaptic circuitry development as well.

distal extension of CF territory
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Disturbances of sleep-wake rhythm in children and
young adolescents are frequently reported, and inappropriate
environments have been suggested as possible causes of the dis-
turbances. Biological clock regulates the temporal order of a
variety of body functions by generating endogenous rhythms
(circadian rhythm) and expressing the circadian rhythm in
the these functions. Biological clock synchronizes with the day-
night alternation, and thereby optimizes the body functions at
appropriate times of day. These clock functions are all operating
in the brain (SCN), and circadian oscillation starts already in
the prenatal period. On the other hand, rhythm expressions in
body functions are postnatal events. In the present study
project, we are trying to examine the effects of pre- and post-
natal environments on the clock functions developed, and to
elucidate the plasticity and critical periods for them, if any. In
addition, we are going to develop a new technique for analyz-
ing the developing biological clocks.
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This laboratory is engaged in neuropharmacological
research upon the functions of monoaminergic neurons,
especially serotonin, in the central nervous system. Special
attention is focused upon the unctional roles of serotonin and
serotonin receptors on brain development. Serotonin is an
endogenous active substance and plays several important
roles in the central nervous system. It is suggested that the
serotonergic system involves in normal brain development and
exposure to stress during developing period might cause
certain psychiatric diseases. Behavioral responses to stress
and the serotonergic involvements have been studied to
elucidate the effects of stress during immature period on
the brain development.

[ ]
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Synapses are not static, but undergo changes in the
structure and function by experience. Our group aims to elu-
cidate mechanisms of long-lasting changes in synaptic signaling
during brain development or by learning and memory. To
identify the key molecules involved in use-dependent modi-
fication of synaptic structure and function, we are studying by
multidisciplinary approaches including brain slice, patch-
clamp, and molecular imaging techniques.

BEIASARTDT LT TRA A=
http://www.med.hokudai.ac.jp/ anat- 1w/
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We study the biological basis of psychiatric disorders
(schizophrenia, mood disorder, anxiety disorder) and their
therapeutic drugs. We found that hypersensitivity of sero-
tonin2 receptors is a specific biological marker of mood dis-
orders. By using animal models of conditioned fear and
methamphetamine-induced behavioral sensitization, the
mechanism of action of therapeutic drugs and the develop-
ment of psychiatric symptoms is investigated. Through the
combination of clinical and experimental studies, we intend to
clarify the pathogenesis and pathophysiology of psychiatric dis-

orders.
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Pain is a complex experience composed of sensory and
emotional components. Although the neural system of the
sensory component has been extensively studied, that of the emo-
tional component remains to be elucidated. We have studied on
the mechanism of pain-induced aversion with particularly
focusing on the functional roles of amygdala, one of the brain
regions highly related to emotion. In this project, we will try to
elucidate the molecular mechanism for the aversive responses dur-
ing the developing period. In addition, we will investigate the
influences of psychological stress on the brain development
with a special attention to the glial cell function.
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Neurons, glial cells and their interaction in the brain tissue
play critical roles in controlling individual life. These can
respond to a variety of stresses/stimulus to activate and to
defend themselves but also to paradoxically kill themselves.
Cerebral ischemia, a typical stress to the brain, induces expression
of several genes and proteins. We pay attention to stress-
induced gene/protein expression as an unfolded protein
response (UPR) in the endoplasmic reticulum of glial cells and
have been trying to isolate and identify novel molecules
involved in the protection as well as destruction of brain cells. We
succeeded the isolation of several molecular chaperons such as pro-
tein disulfide inomerase (PDI), ubiquilin and ER-associated
degradation (ERAD)-related proteins (HRD1) up-regulated in

lejus ) UO!JDDHP; PUD L{DJO@S‘@&/

- response to hypoxic stress. Furthermore we obtained the findings
8 that these proteins protect against hypoxia-indeed neuronal
death. We make efforts to elucidate the cellular and molecular
iw mechanism of neuronal survival/death. Based on these studies,
Q we wish to develop novel prophylactic/therapeutic medicines
= effective on neuronal death in neurodegenerative diseases.
W
O NERIRD A S L R ISE RS, /RIS L
— 2B MDD ENBERIIT - AR R
D REABENITEY. FEDERGRT/ EAED
> IR 52 (unfolded protein response,
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@ 2) EEAFIAROV (EEE D RILTAR

AU AS—1. PDI%) DFEERUVUZENICK
DEHEDBII=&. 3)PDI- 1+
VNZEKBDTRE =2 ZMFIN T D,

The mechanism of unfolded protein
response (UDR) in the endoplasmic
reticulum.

18 http://www.pharm.hokudai.ac.jp/yakuri/index.html
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Unlike other types of tissue cells, neuronal cells, once
differentiated from the parental neural stem cells, cannot
divide to increase their number. Therefore, the maintenance
and regeneration of the nervous system has become one of the
most important issues in our ever aging society. We have
studied the mechanisms regulating (1) differentiation of
neural stem cells, (2) acquisition of responsiveness to neu-
rotrophic factors and (3) suppression of cell cycle progression in
the terminally differentiated neuronal cells. Consequently,
we have identified differentiation factors for both the CNS and
PN, specific neurotrophic factor receptors in different timing
and cell lineage, and their downstream molecules which are
specifically regulating the cell cycle progression in neuronal cells.
Expansion of these studies should be directed to develop-
ment of molecular therapeutics to treat neural degenerating dis-
eases as well as neural tumors.
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We have carried out theoretical and experimental
researches on the brain from the view point of nonlinear
dynamical systems. Theoretical one is based on the
dynamical systems. As a result, it is revealed that the
dynamics of open systems is characterized by chaos and
fractal. Experimental one is a development of new imaging
methods for dynamics of cells including DNA, neurons,
and networks. Laser, SPM, electron microscope, etc. are
used. The digital-lens microscope based on the phase
retrieval method is developed for atomic or molecular scale

imaging of cells.

Za1-OFA4FIVRAIIBNBDAARET U5
Chaos and Fractal in Neurodynamics.
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My main research interest is in the mathematics of
complex systems, with an emphasis on chaos theory and
relevant theoretical aspects of brain dynamics.

In addition to basic research on complex systems, I am
committed to a paradigm that interprets the brain dynamically
by viewing chaotic itinerancy as a prototypical transition
process in high-dimensional dynamical systems, including
the human cerebral nervous system. I am also intersted in
these transition processes and their evolutionary aspects.

Current work includes: Computational Structure and
Information Processing of Chaos in the Brain

Research interests: Complex Science, Applied
Mathematics, Chaotic Dynamics, Theoretical Brain Science

Key words: Complex Systems, Chaos, Neural Networks,
Hermeneutics, Nonlinear Dynamics

(BE) ZENORETRIVIC [BHRONA AW F 1) 7], Complex Systems:
Chaos and Beyond. [H7 ZKIRNER]. [HEMRBNIESR]. [F4F 3 OEM .

I
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http://www.math.hokudai.ac.jp/ tsuda/
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Our research group is exploring the higher cognitive
mechanisms of human mind. Especially, through psycho-
logical experiments and computational modeling, we are
trying to describe the basic algorithms of the internal processes
that will bring about various psychological phenomena
such as language understanding, music cognition, knowl-
edge representation and use, meta-memory. In terms of the
process of language understanding, we focus on, for example,
phonological paraphasia in aphasics, Japanese word recogni-
tion though connectionist modeling, irony comprehension,
second language acquisition, memory and summarization
of narrative text. As for the process of music cognition,
perceptual organization of tonal and metrical structure,
memory for songs, and emotional response of music are

being studied.
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The reality of imagery has two components. One of
them can be defined as the amount of visual information
contained in an image, and a subset of another component is
emotional liveliness. The relationship between the two
components should be investigated to understand the
imagery processes more deeply. We empirically proved that
the emotional value for the item controls the flow of visual
information to generate the image; the computation of reali-
ty is executed on the basis of the emotional value and the
amount of information in the image; imagery ability also
participates with the mechanism of information-flow control;
and a greater amount of flowing information produces
stronger emotional liveliness. We have proposed a model
of imagery processes based on the above findings (see below
Figure).

Emotional Value -
Computation of Computation
Emotional Value, q of Reality

Visual
Information
Control of
i Image Construction
Information Flow
Imagery Ability

A A= VRIS OE T
A model of imagery processes

;
|

= Information Flow
=P Control

A X=THBRBEDETIV
A model of imagery processes
http://www.psych.let.hokudai.ac.jp/labs/hisi-lab/
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Perceptual information processing is the most basic
one in our communication process. Given an object or
pattern, we analyze the basic perceptual attributes i.e.,
lightness, color, orientation, size, form, depth, and motion
direction as visual attributes, and loudness, pitch, and har-
monics as auditory attributes. Then we integrate and syn-
thesize them and attain the total meaning through comparing
with memory representation. We still do not know completely
about where and how the information of these attributes
are analyzed and synthesized in our sensory system and
brain. We are especially investigating the visual informa-
tion processing at the initial level and the process of spatio-
temporal information synthesis.
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The relation between test velocity and temporal thresholds was
described by a simple equation including temporal and spatial con-
stants.
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PCBs and dioxins disrupt thyroid hormone systems
that are essential for normal brain developments. Pregnant rats
are treated with an anti-thyroid drug and the offspring are test-
ed by using operant conditioning techniques. The aim of
our work is to elucidate developmental effects of hypothy-
roidism on behavioral and cognitive functions of the brain.

80

75dB prepulse
60
o 40
=
-~ 20
0 THEE |
MC ML MH FC FL FH
-20
12
---FC FL -=-FH
©
=)
=8
()
=
©
b1
= -
=4
g \'\/\.
<

1~2 3~4 5~6 7~8 9~10
trial (day 1)

B b RNV EVEERERSED AT TL/INVZ - A EED
VHBRL. REBRLERDEEN RSNz, BT ERBITHL T,
BRGEISRIEHEL . (MC: aifHIEE ML MERE. MH: SR

B, FC: $#RFIEE. FL: #ERE. FH: 2 SRE) 21



NZEHRFEH ABRTLHEFR

HEZMAKR (BAFTFER ED)

Letters / Division of Human Sciences

R
Niiw  FR3h

Associate Prof. Yasuhiro Kawabata

DEORTLTEEE
Department of Psycology

A OBEIZOWT OIS ERRE IR % VTR
DHEZMFRZIT->C0 5, FHICBEOKE - ME., HEOH
6 GBI, EY a7y —rNOBERPMADBHEZ DR
BOHR, fRREEL S5 MBICENE Y TTW5S, HEI
PR OE AT A% BHEHNHSE B3 BB TH LA
SRLTERE M OO FETHPNCRB T 52 EREIN S,
DN EBLOYE 2523 52 L13 A M Ot o ZR41HE s % B 17
THLETHOEETHL, T HEERFEINIEITE, KIZEIh
SEH SN R OMORE 22l % By @) TGl T
X2 FERRICOVTEZLLULEDLR DS,

Vision is the process of discovering from images what is present
in the world, and where it is. That is therefore, first and foremost, an
information-processing task, but we cannot think of it just as a process.
For if we are capable of knowing what is where in the world, our brain
must somehow be capable of representing this information, in all its
profusion of color and form, beauty, depth and detail. The research of
vision must therefore include not only the study of how to extract from
images the various aspects of the world that are useful to us, but
also an inquiry into the nature of the internal representations by
which we capture this information and thus make it available as a basis
for decisions about our thoughts and actions. It is more fruitful to
think of systems of representations that can describe as fully as
desired firstly images and then other derived aspects of the visual
world. And I also think it is important not to be too anxious to relate
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0 to our ideas immediately to neurons. We should first be sure that our
= representations and algorithms are sensible, robust, and supported by
Ss psychological evidence. Then we can delve into neurophysiology.
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Learning disorders, attention deficit and hyperactivity dis-
order, and autism demonstrate imbalanced development
profiles of cognition. The purpose of our study is to analyze
the mechanism of cognition in children with such disorders
and to develop the supporting method of education for
them. We are investigating cognitive mechanisms of these dis-

orders by using EEG, ERP, NIRS, fMRI etc.

ADHD<&gamblingsRE (MR - £5. 2002)
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Our research examines the developmental process of
infants attention by combining longitudinal behavioral
observation method and fNIRS measurement in the labora-
tory. Using gaze aversion (lateral eye movement) as one
index, we locate the timing of the emergence of a shift of
attention from external objects to internal objects in the
child’s mind around 14-15 months after birth. We also
want to clarify the relation between this index behavior and the
underlying development in language and other cognitive
abilities. Current project aims to ascertain precise emer-
gence time, and to identify and quantify eye movements
(e.g., patterns, frequency, amplitude and speed).

A supplementary project in progress collects information

from patients suffering from memory disorders.

Education

B
XiE =HI

Prof. Yoshinori Ohtsuka

BEXR—YBERBE
Health and Sport Science

A

i HOLNTHEIRE ML T 2B RITBW T R R
DIIIHFRE BN DSV EET T ANGEER ARy 7R
REDBIHB AN ALIZERZETIEHVER Ao BHETII,
FADHEATHLEREE, FHCHREEAFI AL REO D
WTOWZEZIT>THY, ISRV, HRBENEREOLL
e REHRLTOE T, R REIRE, FbhTIE— 7
v I¥—, HEEE, 575, WEES, HERES,
TEENHE L (RRIKHEED) ORI SFICB 3 2782 AT\ PR
A E OREREOD I L T E T, S5, FLs
HYEE, DO EFRRZ I TREDOHBBOYEL T, HFHEMHD
ELZ-ERBIEATEH SN, BROYHERE L THBEL QAT E
BHNET DX HRBREEOEDYTANDREEEZELZ 5
AAld, RO ZELB THoTORLTEL TSR,
LA I FE 0 RICRDBDEE 2 T30 AN AFHE% W
W MR . BN T Y AT EL TV E T,

The basic theme of our research is to promote the levels
of human health and QOL by utilizing natural resources
such as hot springs, forests, seashores and so on. Health
resort medicine, forest therapy, thalassotherapy, aroma therapy,
music therapy, oriental medicine, food and nutritional science
and underwater exercise are the examples of our research
fields. Natural medicine is getting more important and
necessary for human in the present stressful days. We
examine the stress indices with saliva, blood, brain waves
and autonomic nervous function.
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Before After

Salivary cortisol levels before and after one night stay program of
health promotion.
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My main interest is the on-line learning theory
inspired by biological learning behaviors.

I believe the biological learning behavior gives us many
hints to improve the classical learning methods. My
research topics are:

1. Incremental Learning and Model Selection with Sleep:
The system records new instances quickly during daytime,
whereas the system learns the recorded instances with a
small amount of resources without forgetting past memory
during nighttime.

2. A Learning Method that Gambles: The system applies a
tentative hypothesis as the data-model in early steps of the
learning by recalling a past knowledge. If the hypothesis is
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happen to be accurate, the system will complete the learning
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Generative grammar, which was founded in the mid-
1950s, is based on the fundamental assumption that there is
a faculty of language (FL), a cognitive system unique to the
human brain. This approach has set up five basic questions to
address: (1)What is FL.? (2)How is FL acquired? (3) How is FL
put to use? (4)How is FL realized in the mechanisms of the
brain? (5)How did FL evolve in the species? I conduct
research on the first and the second questions through the
analysis of Japanese and English. In addition, I am engaged in
the fourth question by investigating the conceptual founda-
tions of the unification of generative grammar and brain
sciences.

FL Design in Chomsky (2001) Beyond Explanatory Adequacy
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Using eye movements as an excellent model to under-
stand brain function, our main research is to study brain
mechanisms of sensory-to-motor transformation and adap-
tation. Neural processing of these functions is distributed over
circuits. Using monkeys trained for identical task condi-
tions, we are comparing signals in cerebellar and cerebral
eye movement related areas and deficic of functions
induced by deactivation of each area in order to reveal a
specific role of each area in these functions.

BAUSERREF BN tRIg ICBIR S N RITEINEENES
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3D representation of pursuit signals carried by caudal FEF neurons

Medicine

B B
mIa =M

Prof. Yoshihiro Ohmiya

SIRESEE | XEMESH (EHEIEH)
Department of Photobiology

WIS T TE AN S, RAN LR E VDR AHAE,
FaN COME 2 DHEARS T- OIRDIEE I TS5 T AA—V Y
TIEETHA, BB CIIELEWEH NS TFL VTR
W BANZALR TN Z HIH T2 A= X208, SHIE, C
DI ATLE TR SBUKL NV DNA A=V 7 24T
STWD, HARA—Y T EIE—D— DD RS T DLV E
i - FLAK - AL VTR - BOL T O —7 T AL 3 A B
T SR ARIREICEDAERTEMER L2 LICE), B
BLOEFHAM LRI FEICHIR TE %, KAIZINETIC[ RS
VO & BREE L2500 SO T 7 a—7 2 A8, Ml E
AL HARXA—=Y D7 ESTHIRL N OB 7 8 (5 T 5 B SR AT
THRGERND L0255, BHIGMIESRB %, 2o+
VDI THHULL72BD T, Mle D5, FI A% HHEBILET
&bo — i RAIENTEEN D T4—V =347 5THI,
MR P DNDEYZ I, BB T4 77— R TH 5o

In the post genome era, molecular imaging is an essential
approach to understanding the physiological system of the
whole animal. The fact that bioluminescent probes based on
luciferase technology utilize both natural and quantitative
light energy, resulted in their ability to visualize the molecu-
lar diversity of genes and proteins in living cells for a long time.
We have created new luciferase technologies based on the
novel bioluminescence systems. For example: Using a
Brazilian click beetle luciferase that emit strongly with a
luciferin, we developed tools for monitoring biological
events in a single living cell. We used this novel system to
observe the movements of organelles in a single cell for several
days. This system could be utilized for detailed analysis in the

cell functions.

AA=DV IRV TIS—F%
MEAOZICBESE. OB
HBARX—DUTTD

25



EFEI

EZMAN EFFER

Medicine

318
AE <&

Prof. Sato Honma

lejue) UO||PONP] PUD YyoipDosSaY

JOJI

90U81D2G UIDIG

26

EEPEE  FREEESH
Department of Chronophysiology

WAE DR AR ZEDZE L WIRIZIE, AA—T VT HAl O
BRECEBL TV, A72HO5 T, B dt7u—7
R, BIEFEHAREAD KL, AT RS it
g FTHIEZLD, ARHRI24EH DOV X 2% SR A% 8K
LCWh, [ FAF ORI EICTHARIKR T B MR L B,
BORMEL L KOl R FHREAI ] 2o S, Zhoos
FHILCRE LI —h 71 7 R RIRL . BN O AR
SOV ZLEHELT, &5 04 BB REIC24F5 ] 0 B kIS
ML) AL BTV 5, 67 0—7 OIS HICED, Rz
AT EE T [WEHER AT ] O REZ 18 2~ DML~V CHlE T
HTENREL 0Tz TNHOFBHAME FIV, ML KRG AR
BTG . VALEHRE R CHAR T2 IR 375 A
ALK, S5\, HARIEETAT, BEIRELEE, 178), HALREIIAL
NAKI2ARE I D) A L% FHET B AN = AL FEL T Do

Development of the imaging technique contributes to the
recent progress in brain science research in a great deal.
Bioluminescent and fluorescent probes provide us excellent tools for
detecting molecular and cellular functions from living cells, tis-
sues and individuals. We monitor clock gene expressions and
clock protein levels continuously in cultured cells and tissues
from transgenic animals bearing a luciferase reporter gene.
Master circadian clock of mammals is located in the suprachiasmatic
nucleus of the hypothalamus (SCN) which is composed of multiple
neurons with a cell autonomous circadian clock. Clock genes
expressed rhythmically, which is considered to be the core molecu-
lar mechanisms for circadian rhythm generation. Bioluminescent
reporters enabled us to examine function of the master clock in the

SCN which orchestrates peripheral clocks in the body.
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We take a systems level approach toward understanding
the brain function: we conduct single neuron recordings,
pharmacological local inactivation, and electrical micros-
timulation in behaving monkeys, as well as psychophysical
experiments in humans. In particular, we are interested in eye
movements, because their reproducibility allows us to perform
extensive quantitative analyses, and because most of the
brainstem control of eye movements have been already
known. By taking advantage of the system, we seek the
functions of higher brain areas such as the cerebral cortex, the
basal ganglia and the cerebellum. Currently, we examine
neural mechanisms for visuospatial attention, interval timing,
and the rule-based response selection. We aim at under-
standing how our perception and behavior are regulated by sig-
nals in individual neurons, local networks, and the brain
systems.
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Functional magnetic resonance imaging (fMRI) maps
brain function non-invasively, based on the hypothesis that
MRI signals increase with increases of neuronal activity.
However, evidence that contradicts this hypothesis has been
reported, and the reliability of fMRI has been questioned.
MRI signals change due to the static magnetic field distortion.
We found specific distortion of the static magnetic field by red
blood cells (RBCs). Focusing on the RBC dynamics in
capillaries, the purpose of our study is to establish a reliable
fMRI technique, developing an original imaging method
for MRI. Our new fMRI technique should improve the
non-invasive study of brain function.
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Conventional fMRI mainly depicts venous areas downstream from
the activation area (B) and the non-activated areas (A, C).
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Human brain functions are measured by non-invasive
methods such as electroencephalography (EEG), magnetoen-
cephalography (MEG), functional magnetic resonance imaging
(fMRI) and near-infrared spectroscopy (NIRS). Among them, we
are conducting our research with MEG that is characterized by its
high spatio-temporal resolution. Specifically, we are working on
detection and quantification of human cognitive processing.
Such data can be utilized, as an engineering application, to be an
input for Brain-Computer Interface (BCI) that controls machine
and computer. BCI is a novel technology that offers a mean of
communication for patients suffered from spinal cord damage, a
newly-developed input device for computer, etc. Besides, we
are also engaged in an EEG research that investigates drug
action on experimental animals. We are planning to develop
this research on drug action by evaluating the signals recorded by
the other methods such as MEG in the near future.

Schematic diagram of brain-computer-interface based on cogni-
tive information obtained by MEG

27



ETHZMAM (FHPZMAR EI)

BEFRZEMAM (EER 8)

Research Institute for Electronic Science

B
R Bib

Prof. Shinya Kuriki

BEFEHAmIFHERRS

Scientific Instrumentation and Control
EFHANE

Electromagnetic Sensing

SQUIDIZ B3 A1 78 % 2z & LT, SQUID % fifi -7 fbifigk
i (MEG) &1l R Bt B REFFAT O FE 2 1T > T\ %0 MEG
DEREZ2H AL, S EREOLMER RO
REEREZ NG E T AIEIEL T 5B, TR FETIS, BER K
B 2SS DS BARE 721 Tla e, BEEE o] Yk k
T B X DTGB D ZELE HSILTET. &
A2, BMM 2553 XD, 2278 L2 5838 R ot
L CHER BOS O MBS P 25BN $ 2 2 2355 hrotze S5
s B ORISR 27 R DG B & 2P T
TR SN HIEERIIRE, W& Vo7 WD H IS
FIDOEALE LS Z B7- 0 DN HAMN DFIFEDHED TV 5,

We are conducting measurements and analyses of neu-
romagnetic activities generated from human brain by
MEG, which offers a tool to research higher order cognitive
functions such as language and music in the auditory
domain. We have shown that long-term musical training
reduced adaptation of the auditory responses to repetition of
learned musical tones and chords. We are also developing a
new analysis method to detect endogenous spontaneous
activities such as attention, expectation and judgment, in
relation to exogenous responses that reflect acoustic properties
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Our primary goal is to better understand how biological
molecules function in space and time. To this end, we are
developing several techniques to visualize physiological
events at molecular level. One approach is the use of the
green fluorescent protein (GFP) of the jelly fish Aeguorea
victoria which is spontaneously fluorescent. Combination of
GFP with fluorescence resonance energy transfer (FRET)
technique allows us to develop functional indicators, by
which we can visualize localized molecular events in their
natural environment within a living cell. By exploiting those
techniques, we have created not only calcium-sensitive proteins
to obtain an understanding of how intracellular calcium signals
are generated and integrated, but also new fluorescent
probes for the visualization of signal transduction cascades
that are currently assayed by grinding millions of cells.
Furthermore, we are developing novel optical techniques by

which fluorescence signals can be efficiently detected.
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Human has sophisticated speech perception system
that can analyze rapid and continuous speech sounds in
noisy environments. On the other hand, phonetic organiza-
tion differs across languages. Speech perception and pro-
duction become language-specific in the course of one’s
development.  Adults usually have many difficulties in
learning non-native languages. I study the neural mechanisms
underlying speech perception by recording magnetic
responses (MEG), electroencephalography and functional
MRI. Iam also interested in auditory feedback in speech pro-
duction and its role in language acquisition and foreign lan-
guage learning.
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The activity of many bio-molecules such as protein is
affected by interaction and formation of other molecules.
In the inside of cell, These supramolecular complexes are
associated, dissociated, diffused and transferred dynamically
depending on the cellular mechanisms and conditions.
Moreover, these diffusion and transfer are controlled by
many factors and microenvironment of cellular circum-
stance. Such a dynamic interaction and complicated
microenvironment are also related with the brain function, and
so that comprehensive studies are needed of. Our purpose is
that analysis of these interactions of cellular microenvironment
and brain function by using fluorescence correlation spec-
troscopy at the single molecule level.

EEITRFCSICE DTy MRHIE

Autcorrelation Funcion

Dye: 1mM Fluo3-AM
Incubation Time: 30 min

Rat brain analysis by using up-right type of fluorescence correla-
tion spectroscopy.
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