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Application of new methods of statistical analysis to functional movements of
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Understanding molecular function is a challenging problem. In particular,
functional processes are rare events, we need to develop a new methodology for dimensional reduction for
time series data in large dimensional space. In order to attack these problems, we combine achievements
of recent progress in data analysis such as wavelet transformations, trend analysis and kernel methods.
We also rely on recent results of nonlinear science such as phase space geometry of reaction dynamics. We
apply these methods to analyze model systems of reaction dynamics, Fermi-Pasta-Ulam coupled oscillator
system and proteins.




rare events)

Fermi Pasta Ulam

Elastic Network
Model




ase

11

(1)Mechanism and Experimental
Observability of Global Switching Between
Reactive and Nonreactive Coordinates at
High Total Energies,

Physical Review Letters 115 093003(5
pages) 2015, H. Teramoto, M.Toda, H.Kono,
M.Takahashi, T.Komatsuzaki,
http://dx.doi.org/10.1103/PhysRevLett.115.
093003

(2)Breakdown Mechanisms of Normally
Hyperbolic Invariant Manifolds in terms of
unstable periodic orbits and
homoclinic/heteroclinic orbits in
Hamiltonian Systems,

Nonlinearity 28 pp.2677-2698 2015

H. Teramoto, M.Toda, T.Komatsuzaki
http://dx.doi.org/10.1088/0951-7715/28/8/26
77

(3)A new method to improve validity range
of Lie canonical perturbation theory with a
central focus on a concept of non-blow-up
region, Hiroshi Teramoto, Mikito Toda,
Tamiki Komatsuzaki

Theoretical Chemistry Account, (2014)

Vol.133. 1571(15 pages)
10.1007/s00214-014-1571-9

(4)"Spatio-temporal hierarchy in the
dynamics of a minimalist protein model”,
Y. Matsunaga, A.Baba, C.Lie, J.E. Straub,
M. Toda, T.Komatsuzaki,R.S.Berry,

J. Chem. Phys. 139, 215101 (13 pages)
(2013)

http://dx.doi.org/10.1063/1.4834415

(5)"Measuring dynamical randomness of
quantum chaos by statistics of Schmidt
eigenvalues”,

H. Kubotani, S. Adachi, M. Toda,

Phys. Rev. E87, 062921 (16 pages) (2013)
http://dx.doi.org/10.1103/PhysRevE.87.062
921

(6)"Fluctuations of healthy and unhealthy
heartbeat intervals”, BL.Lan, M. Toda,
Europhysics Lett. 102, 18002 (6 pages)
(2013),
http://dx.doi.org/10.1209/0295-5075/102/18
002

proceeding

(7)A coarse graining method to extract
cooperative modes of water molecules,
Advances in Science, Technology and
Environmentology, special issue Vol.11,
pp.7-11, 2015, H. Teramoto, M.Toda,
T.Komatsuzaki

DOl

(8)A network structure of emotional
interactions in an electronic bulletin board,
Proceeding of Social Modeling and
Simulations + Econophysics Colloquium,
Springer, pp.311-322 2015

H.Adachi, M.Toda
10.1007/978-3-319-20591-5_28

(9)Understandings of Chemical Reaction
Dynamics in terms of Dynamical System
Theory, Proceeding of Computational
Chemistry (CC) Symposium in ICCMSE
2015, AIP Conference Proc., Vol. 1702
090042 (4 pages), 2015, H. Teramoto,
M.Toda, T.Komatsuzaki
http://dx.doi.org/10.1063/1.4938850

(10)



DOl

(11)

1827, pp.154-170, 2013

50

(1)Dynamical Reaction Theory Beyond
Conventional Statistical Reaction Theory,
Workshop on "Theory of Gas Phase
Scattering and Reactivity for Astrophysics”,
Max-Planck Institute for Extraterrestrial
Physics, Munchen, Germany, 2015/11/27,
M. Toda

(2)Geometry and Dynamics in systems of
more than 2 dof,, Workshop on "Geometry
of Chemical Reaction Dynamics in Gas and
Condensed Phases”, Telluride Science
Research Center 2015/08/05, Telluride,
Colorado, USA, M.Toda

(3)Dynamical reaction theory from micro to
macro through mesoscopic levels,

R. Stephen Berry Tribute Symposium
Telluride Science Research Center
2015/06/25, Telluride, Colorado, USA,
M.Toda

(4)Time-frequency approach to molecular
dynamics simulation of proteins,

Workshop on "The Complexity of Dynamics
and Kinetics from Single Molecules to
Cells", Telluride Science Research Center
2015/06/18, Telluride, Colorado, USA,
M.Toda

(5)Time series analysis using wavelets to
extract collective motion of proteins,
Spectroscopy and Dynamics of Molecules
and Clusters 2015 (SDMC2015),
22/Feb/2015, Nainital, India, Mikito Toda

(6)Reaction Coordinate Switching
Mechanism, on the Possibility of Its
Experimental  Verification and Its
Quantum Manifestation, The 10th AIMS
Conference on Dynamical Systems,
Differential Equations and Applications,
8/July/2014, Madrid, Spain, Hiroshi

Teramoto, Mikito Toda and Tamiki
Komatsuzaki

(7)Time Series Analysis using Wavelet To
Extract Collective Behavior of Proteins
Let's face chaos through nonlinear science,
4th July 2014, Maribor, Slovenia

Mikito Toda

(8)Dimensional reduction for molecular
dynamics of proteins Workshop on

Lagrangian Coherent Structures and
Dynamical Systems, 2014/03/06,

Mikito Toda

(9)Analysis of motion features using

wavelet for molecular dynamics simulation
of proteins Telluride Summer workshop
"The Complexity of Dynamics and Kinetics
in Many Dimensions ", 2013/06/17,
Telluride, Colorado, USA, Mikito Toda
Mayumi Kamada

(10)Future prospects of the dynamical
theory of reactions Telluride workshop
"Geometry of Chemical Reaction Dynamics
in Gas and Condensed Phases", 2013/06/14,
Telluride, Colorado, USA, Mikito Toda

(11)Understandings of Chemical Reaction
Dynamics in terms of Dynamical System
Theory, Computational Chemistry (CC)
Symposium in ICCMSE 2015, 3/20/2015,
invited, Athens, Greece, Hiroshi Teramoto,
Mikito Toda and Tamiki Komatsuzaki

(12)Wavelet analysis of multi-dimensional
dynamical systems,

Japan-Slovenia Seminar on Nonlinear
Science (Kansai 2014), 29th October 2014,
Nara women's university, M. Kushida, M.
Toda, H. Fujisaki,

(13)Time series analysis of the protein
SNase : its dynamics and function
Japan-Slovenia Seminar on Nonlinear
Science (Kansai 2014), 29th October 2014,
Nara women's university

Kana Fuji, Mikito Toda

(14)A network structure of emotional
interactions in an electronic bulletin board
Social Modeling and Simulations +
Econophysics  Colloguium 2014, 4th
November, 2014,

, Haruka Adachi, Mikito Toda



(15) ,

, 2015/11/01,

(16) ,
2015/10/10,

an
, Workshop on Dynamical Systems
and Computation 2015 2015 3 5

(18)

2014 12 5
(19)

2014/02/21

(20)

5
, 2015/04/20

(21)SNs

2015 2 5

(22)SNs

220
2015 1 19

(23)Chemical Ratchet: a possible
mechanism to break the detailed balance,
Workshop "What kinds of dynamical
feature can we extract from data?",
27/August/2014, , Mikito Toda

(24)
3
2016/03/20

(25)Fermi-Pasta-Ulam
2016/03/20

(26)Fermi-Pasta-Ulam

3

2015/09/17
(27)
2015/09/16

(28)A Global Dynamical Switching of a
Reaction Coordinate and its Experimental

Observability 31
2015/06/03

(29)Fermi-Pasta-Ulam
2
2015 3 22

30)

2015 3 21

@D

21

2015 3

32
2 2015 3 21

(33)SNs
2015
3 21

34)

9/Sep/2014

(35)Fermi-Pasta-Ulam

8/Sep/2014

(36)
8/Sep/2014



@3N

3
8/Sep/2014
(38)
ES 22/May/2014
(39)
2014/03/30
(40) Staphylococcal nuclease
2014/03/30
(41) PDZ
4
2014/03/30
(42)
2 2014/03/30
(43)
1 2014/03/27

(44)The analysis of energy transfer in
Chaotic Dynamical Systems Biophysical
Society of Japan 2013/10/30

M. Kushida, K. Fuji,_M.
Toda

(45)Time-series analysis of molecular
dynamics: Conformational change and
dynamics of collective behavior
Biophysical Society of Japan 2013/10/28

K. Fuji, M.
Sekijima, H. Fujisaki, M. Toda

(46)

v 2013/09/28

(47)
2013/09/28

(48) PDZ
3
2013/09/28

(49)

2013/09/28
(50)

2013/09/19

(1)Mechanism and Experimental

Observability of Global Switching Between
Reactive and Nonreactive Coordinates at
High Total Energies, Physical Review
Letters, 115 093003 (5 pages), 2015, H.
Teramoto, M.Toda, H.Kono, M.Takahashi,
T.Komatsuzaki PRL

@
Toda Mikito

70197896

&)
Takami Toshiya
10270472
Fukumizu Kenji
60311362
Fujisaki Hiroshi

60573243



