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o Professor Toshihide Masukawa
2008 Nobel Prize Winner

Former Director

Yukawa Institute for Theoretical Physics
Kyoto University
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Conflicts are driving forces of Scientific
evolution

A Unified Theory

Niels Bohr
1885 ~1962

Quantum Theory

.. ©®
Known Unknown
Particle ===+ DParticle

Particle Wave

Opposites are complementary

H PR http://upload.wikimedia.org/wikipedia/commons/6/6d/Niels_Bohr.jpg



Dutch Artist M.C. Escher

1898.6.17. ~ 1972.3.27 _ |
From “Visions of Symmetry” Opposites are complementary

by Deris Schattshneider (1990) . Escher No. 62. 1944



Escher No. 63, 1944



Developmental Psychology

Theoretical
domain

Jean Piaget

ot 1806-1980
Specialization

generalization

Empirical
space

Mark S. Blumberg

Time

Concept of
Number

Critical F!’eriod

HRT: E7 Y TREMRECRIZEE) HiTH



Life as a process of endo-exo circulation
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Religion

Connection of oppositions

_ Mandala as a symbol of
C.G. Jhng “Opposites are Complementary”

1875-1961 Harald
Atmanspacher
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Murase (2001)
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Sliding filament model The motion of Strigomonas

Oncopelti

From M. E. J. Holwill
J. Exp. Biol. 42, 125-137 (1965)

> <

C. J. Brokaw
J. Cell Biol. 114, 6 (1991)

Soliton-
like
behavior

C. Shingyoji, et al.
Nature 265,
269-270 (1977)

0\/\ The motion of a 800 pm-long

PR 0 um cricket sperm flagellum
< > N‘m From R. Rikmenspoel

50 pm 100 pm Biophys. J. 23, 177-206 (1978)
R. Rikmenspoel

J. Cell Biol. 76, Different sections have different wavelengths and
310-322 (1978) different frequencies. = Spatio-temporal irregularity
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Two waves propagating in the opposite
directions do not annihilate on collision.




The dynamics of
cellular motility

Energence of order as an exo-endo transition

M. Murase

Wiley (1992)

M. Murase
Prog. Theor. Phys
Suppl.173, 1-10 (2008)

Supra-structural polarity can
control spatiotemporal
chaos.
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Rediscovery of Darwin’s natural
selection

in different contexts

Oppositions of ‘life’ and ‘death’ F. M. Burnet

Charles Darwin
(1809 — 1882) Nobel Prize winner
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1859 $~ Encounter with enwronment

Preexisting variability
Immune system

Ecosystem
Cancer as cellular evolution § 1976

HFT http://www.msnbc.msn.com/id/17047120/ HAr: B BRYAIVR TEHFOREZE, 18~R—Y



Intra-cellular Selection Theory
Masatoshi Murase: Prog. Theor. Phys. 95, 1-36 (1996)

Aging as intra-individual evolution

Preexisting polymorphism
Encounter with intra-cellular environment
Accumulation =»> Prion Disease Nobel Prize awarded (1997)




Towards the Frontiers in Theoretical Physics
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Rediscovery of Darwin’s natural selection

@ > o
Endo-system

Exo-world

1859 (1957, 1976, 1996) time



An exo-endo transition

Acquisition of natural language

Generative grammar

Norm Chomsky
Shigeru Miyagawa

Adrian David Cheok

~ 12- year-old time

Endo-system
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Absolutely contradictory self-identity

Kitaro Nishida
1870-1945




Another Inconvenient Truth

Unpolluted Environment Polluted Environment

54-month 55-month 54-month 53-month

E. A. Guillette et al.
Environmental Health Perspectives 106, 347 (1998)




Spectrums for earth’s natural and artificial electromagnetic fields
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M. Murase, SANSAI Kyoto University, No.3, 1-35 (2008)
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Hypersensitivity

William J. Rea V. Segabeck
e !

Director
Environmental Health
Center, Dallas, Texas

A past engineer of the
mobile phone company

Chemical Sensitivity
Vol.1 (1992), Vol.2 (1994)

Vol.3 (1996), Vol.4 (1997) From T. Okubo (2005)
CRC Press, Inc.

HFT :William Rea "Chemical Sensitivity" 1992 CRC Press AT RARERN BHRBHE JFELR 155~R—Y



A common signal transduction pathway among diverse cell types

Stimulus

g =

Receptor r - \

// \ \gnase

Stimulus
photon
odorant
Nadr
ACh

Amplification

G protein

@ © @ @ @ @ Protein

Receptor G protein Exo Endo
rhodopsin Gt PDE

olfactory Golf AC

adrenergic Gs AC

muscarinic Gk K-channel

Memory as an exo-endo transition



Wil Response transfer

Pavlovian conditioning
Associative memory formation

Acute response  Chronic response

with nongenomic with genomic action
action

sec Mmin hour year

D. Purves, et al. (eds.) Neuroscience 3rd ed. Sinauer Associates p 76, p 180

* (E) Neurotransmitter (F) Ca**-activated  (G) Cyclic nucleotide
receptor K* channel gated channel

ya)
R

Na*
G o:

lvan Pavlov
1849 - 1936

Reconstitution of
membrane depends on
temporal relation of
the stimuli, but not on

he stimuli

HPT http://en.wikipedia.org/wiki/lvan_Paviov



Cellular Memory due to repetitive stimuli

Receptor G protein
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A seizure of photosensitive epilepsy
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On Off Time
Light flashing

From M. Konagaya (1996), cf. M. Murase, SANSAI Kyoto University, No.3, 1-35 (2008)



Cellular Tolerance due to sustained stimuli
Stimulus

G protein

mﬁmm 09

Receptor -« cAMP

AC blocker
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The emergence of disorder as an endo-exo transition

Cushing’s syndrome

Brain centers : :
Excessive secretion from

Lfirshig the adrenal cortex

e ) , Dulling of the sense
/l‘\
e

T x| ‘
| sy ' Enhanced sensing of signals
Stimuli f

————————————————————— Poorly functioning of the
— T | adrenal cortex
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Creativity as the exo-endo transition

| Exo q Endo

l ¢

Creativity such as memory formation or hypersensitvity may be defined as the
emergence of hidden dynamics through the interplay between external stimuli
and internal properties.

Exo-world : Endo-system
2 |
1 | @ — -
[ 3 :

Creativity is responsible for the acquisition of natural language as well as
number concept, and even breakthroughs in studies

IIIduring development and/or evolution.

> >
A/ &\~

Creativity may be defined as the emergence of SO - Jo-exo

order out of chaos by i |mposmg supra-confllcts such circulation

M. Murase SANSAI An Enwronmental Journal for the Global Community, No.3, 1- 35 (2008)



Thank you!
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An Interdisciplinary Class on “What is Creativity?”
2008. 4.15.

An interdisciplinary class An interdisciplinary class
on “What is life?” on “What is creativity?”

June 19, 2007 May 20, 2008




Hidden dynamics

Linear process

Nonlinear process
(Memory formation)




Creativity as the emergence of hidden dynamics
Evolution, development and emergence of diseases as exo-

endo transitions due to the intrinsic nature as well as

extrinsic stimuli including environmental pollution

Linear response

Nonlinear response
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Non-nested Hierarchy u
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Nested Hierarchy

Endo-exo
circulation

M. Murase, SANSAI: An Environmental Journal for the Global Community, No.3, 1- 35 (2008)



A serious dilemma

« Without knowledge, we cannot observe an object
precisely.
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“Drawing Hands” by M.C.
Escher (1898 —1972)



