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I eDIEBIEITIL, EFHIIE~DBE KN R IIFFTED,
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4. 3 —HFFBEEROIDOHF LT — 2T FEDRSE (IEERTE /MRS NV —7)
(DI EERANE K ORR
O MEEBNE

INBIBZ N —T1%, IV =R FEROTDOFH LNT —F T FIEOBRZR 24, —4
TBEDPLERONTT — X DR LR OB LNWFIEEZFFR L, @G N—7 PR 5 4
TFRBUANEIC LY | R C e R A fRRE O MG IR BB S LD ZE s IR SN D, 20D
T A EfIRT DERIC, RELBTDHET AL HBRAL TOREL, TOET AP HEIDHIE
TR T DO TIEe | B, 7 — 20O EES OBHER Y N — 7 HE 72D NI SRt H
FNFX—HIEEZ BT 2 FIEER L, SoI2, BB OIEFGHEE S FRLBEOBMR, BB
L EOTS | RO X EEAES AT I I AOHWIZOH G REEERIL, (4 A4y
AH0 Rz 1 E A E O ERER R A AN T 222 RfELT,

© HFFESEMTT

ARGy, M, KB, 2L TIEIRICE DA M AT DT FEITASICHE (S5) S nis, 37
BL AL TO G 3~ 7 a b~V E TR LB REZ /ED L TVD, A RR O SOGBISR
DELUT, BHEZR IR TRIMEPHREME A RA L TR, 2RO MBI O BNSOJF IR E 2>
TND, AIRBERELIL AN A S ORI R T DI E L L TR ED —HEOREL e Z UL
FROG ) THY, MR A B 72 DIRREZEAL ) D272 R0 DFEM LN R D, ZD X7y AT L Pl
fE 572007 7 a—FIiE, KBIL T, B IEE T HHEESE L2 E D y 720 L HIRERR

AR FIE LR AR5 b~ 7 a e BIR O B AR A D3 N AT > 7S TR ) FIE DM
%o B I RNAZRBELCHARAL DT 12 A IR ETBEL 7287 /WAZED FTREMEDMFAE T 2 — 7 T
% VL E 2 ORI FEREZE T L2 THY, AT LKA Z D LITRETHD, Fox i
by T HTLTERNAT T DT T m—F G LT OSSR A Ll . TEHIET A
REGUIRO LB DERPOEM VAT LAOBEEIEOGRIEH LWL EZ AN 522 B
L. V= FBEDT-D DHLNT — XN FIEDOBZE |16 LT, LU R O/NEH 2R E LT,

IV-a) —43 FIERFIDG R OB E A B AT DT LD B

IV-b) FFZEIART— L DRI DBEEHIZ AT 7 ADFRMT F1ED B %S

IV-c) /b —REIEERENT & B = VX — M A HEE 5 D RSN 1A O B %
IV-d) GRS A R T4 VZ) T FIEDO R

IV-e) —43 Bl FERRDT — Zfif it

IV=1) =43 FFHIRE R FIERITARIL S DRETE 0I5 A Ty 7 ADFRMT FIEDO (L & R B

7267



IV-g) &Ry hD—53 FRERIIENTIC LD 7V 0 7B ORIER Y N — 2

® IR

— > FRERFIN DR OB E & R AR T BAAT FIEO RIS (IV-a) . JHFTEH0 541890
BUVEFHREET, A RS R BN RIS L O b % 7K Ry b — 22 R B
WOSEE AR T2 T IEmAE R L, ZOFERTCHE, BAONERIT — 24 b5 RSO
RN RL . T2 5= BB I > TS I (GRRELF) O % T 157
2T, ENLHVOREDBERFIOE BELELT 50 2 128, ZORSERET 5, Sbic,
MIREE | % AU SBR HER5 Ai Ab SRR BT DAL L CERT 5, 2O IR EHR TS
LT, T RTOMRII AL, B O
BRRAMEFF ORI TE g TN
Do SHIT, RIEAZ B IRIEER 2o %0_3 [
V—JERRTHILNTED, Zhud B |
L SRRSO b~ 2 0.2
THESHE AR BB L= 8
YT 5, ZOMEEICEY, Fx
DI R AT IR B L] A
HEIZ72D, '

B LI Fikg, —H TBES
R77EBIEMROBERLET X 10 FHBFFEOBRHE L TEILT I ISEVETHRD
— s LT 10 12, KEEE D BERLEOKREEB Y bT7—2 (Li & Proc. Nat/.

o Acad. Sci. USA 2008) : OIXEZRFIM SR L -IREER
HOMHBIBEBORIE (Yang, H. ef  xy ro—Hc£5< BHiE. BEARTS—LOEAL &4

. e ISETSO A D T 5 SEHABT SRR S &
al. Seience 302, 26200 T (R Ty [tz ambmn b, HisT %y FI—2 HED
@) FUERA T — 2T Gx  EREEWT B L THRICEET SHEME - HTRE

EBERIIN D BRICHEAR ZENTE S,

DIFUE TR A — TR C T
THIRREER Ko N — 7 REEZ T L, £ O~ AKX — IR DR fffi L 7= S B B $b [N
L7z (Ban0), 207 —2 1%, EREEEK O0>0.1s) TITREN T T7 ki 3 DDITHL,
RLIRE R AR (<<0.1s) CTIZBEILHA R L TVD, Fox DMRIT L7 IEER Ry b — 7123 -5<
HERIEIE, RE ORI TEIMEZIELEIL TWHIENR DD,

BREFF AT — BT DIRERB L OZ DREER R N —213E DI > THHDTHA
I 2 X B ILEAE R T 32ms, 120ms BEOEFILHNHT TV ALBUTEATT 5 480ms (1T
BIDIREERE Ry N — 22 Al b UTc, FIER R B S e B R EE R L, IO RES
ERE R IR > TEDORBBIZENLSDWVBHBEIZHIEL T2 05 T 54, TDREBRENIBNWE

EBE

TS5y |
o BRI EHME

101
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ETHOINERLTND, HOEITHEIREDNDS (FEID EBL TOORE(/—F) ofa£L., #
BPDIREITIRBIZ O T, JNELD ) —REBRSTNDIEEE T 5, 22T, Bl 13450k
RED -t 36 5y 1 WEEEES . “HElh” 1382 ) — R DHZ DD ) —R ~0 (BB RE =R /) A T
7o) AT REBE O WIRFEA R L, ™ 123320 D NSWIEE | B RIS OB L A
DERIL TWAZEEERT 5,

10 1R M —7H5E L, Q7 T0 ALBORFF ST S<UZ ST, Ry T — 2708
L RINIIRHEEBIT, /R CRAE) Y720 DU ZE R L IRREER R b — 2 D D %4k
PEDRS 3528 @B LB R R BRI BV L IRBERE S A~ Lo 7 i R & A
DIZ, HHA RO RESORERINE R DIRIER EFR T DUNENDHLL, T7ebh | FFTEEic sk
SR ER D oy N — 7 HiGIE Z O S R R SIS I\ TR LT AR 2 &, @i Ik
Z B HRFEEEIC I W T, KD EOREBO-DRERSIV, R EDBEEZ £ LEED72\W R T
ARSI SR E OELZ EIREE) LU TIERS DT L, 282 RL TS [L, Yang,
Komatsuzaki, Proc. Nat. Acad. Sci. USA, 105, 536-541 (2008).], F7=, —5 FHERFIMNOAERLS
MRy NI =7 ED% ) —Rb3E T 08 (V7)) DL ERMEZFHN 3§ 28 7/ fa a8 L, =
NETIBE DN TODREIT I LN TEN TWDH I AR T 2Tk IILT- [Li, Yang,
Komatsuzaki, /. Phys. Chem. B in press),

ZOfh, U= —T Ly NS ERG RN LR ) FARA L R A — L ORI DR O
RINERDDHNTEDIERIZE . EBUIRZED T M, BIZBE) T k' — (Schreiber, Fhays.
Rev. Lett. 85, 461 (2000)) Z W TEB(LT D EfwRA B R LT, ZHUIED, FREHEA T — iz
B DRFHECE BARED W A — NP2 E B TED LTRSS (BRRYENR 1),

BRZER R — L D BT BB I Z A F I AR FIEDBES (IV-b), V= — 7 L N4
FR A FERRAT A AN T KRBT — Z DI Z2 [ A — /L D J732 2 B S A it 2 i < SR Btk 36 K
OME AR AR5 iz B RUE Uiz, DA A H G SRR RIS BT B B T & VT
ARy T DOHEB RIS AT I AEENT T DT D FIEEBIR LTz, %E Tlx, REVIRREZ L Y
THDODOEAEOERL, BFRNER RN LB RN EMBIND Levy FRATAIZRTHIEHIPE
BoEE) THD AT REMEAFR L 72 [Matsunaga, Li, Komatsuzaki, Phys. Rev. Lett. 99, 238103
(2007).1,

B R E DR AR T D ECIRELICH DK T OAFLER RN, Zo /37 EJEY
DKREBBINFIEAEAL CODIEE RIS HEERFE R LT, B T OJHV DKy 114,
WS T SV 7 K EITE DR WE AP R — )L OFEFI BT IR A — L D B R A
IRTZENLITWDNandi 6. . Phys. Chem. B, 101, 10954 (1997)) , 7=, s K7 —7D
FEERE IV TIE, B ERmWEE AL EOIES B EZ2 S DA/ —F— o
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IVIKEREE DK DIFAEDRIBENTETZD, T ETOF R SERR OHRE CIIHE 32 8L
WY FR” DAFAER RIS TR, ZOFFL, 2o X7 B O JE O KO B 52 BLfE
HIZOIZIE, Koy FIEB O Y2 AL LB TH D ATEEMEA R L CD, Foxid, o308
728 DTG A DK DOEM BB X ZAfH 95720 O RO ik, b NS, ARy 10t
WAL ARGy - TR | DK OBYRESS OB EAE R Z 77 T ¥ = 1 [ 1 L M D1
BEIBL TN T 2 T IEE BTSRRI LT,

FAADIZ, RIRBRBE FICBTS 11 %0 A-T <7 035725 DNA 43 1 FHV DKy 1 OB ERE
DWW &2 T o7, BlEL T ML AT — L E I OS O DN D~ bk

B 11: KA FOEESERBRLE L2 0 (EMSHBHRILR 7 —)L1.0/0.625, 1.0/1.25, 1.0/2.5 (nm ™)),
KAFIZBATRZGELD, PRICINADAFEL TS (PR TFTLY A X 100A°, #EF5 90386, E£H
latm, RE 300K) . HMEICH-> TEEL I LIE. KK, RAF> TV HRFFHLVICRERNEHKD
FOCHBILET D LETHS, ERORNEMPEINLIRFUNEBETHLIGAREEL TS,

EOEES A 11 (TR T, MDA — VAL IR DT DIV THE & DK Gy FIE R 72720
KDY 3 RIREY 702 EE G ANEN O B3 D,

WA KD FIIAED 35 VE L 5y 1 DOIEBNCE D X725 8% 5.2 DO~ 578
775 =i aIkE1E (Lagrangian Coherent Structure, LCS) & DNA 4+ &) /)52 L 0 BfR & iR
Hrid= (4 12), LCS &1, Haller (G. Haller &, Chaos 10, 99 (2000)72ENCIVRESNZH D TH
D, AL DI DLE RIS NI RHE T 5, LCS 2K T U2 LW EETHY | LCS D

co-dimension 1
invariant surface ridge of
Lyapunov index

N

Lyapunov
index
12: (&) 29500z HRABEDHRR, 5750  HEBEK. 3RTEMEDORY FILED
SEEEICHLT S, (B) DNADFOREY OKIPERMICEYET LS DRFy T ay b, (F: BHE
EFRESEDZIEAMNMTOCRNOEREA. LCS, & : BEIREL-EZFDLES, DFVRHRERIES
ERY MO FNA A L TUOCERE)
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MR IT ANCHEDD 5 | ZBEEO &5 1 0MBI<, #6-7CL LCS 1T E 5y T OB /1B L OWE S 1
JADDKG 1 DB ) FaBfET 5 ECEEREEE R L b,

DNA LD @) ) 5272 B Z B T-DI2 LCS DAF v 7 avhzk 1ps @ T DNA 4y & & te
T CHRBIIZ L2 O& 4 13 1277, K13 D HDREIT/RLIZAR LCS 238 DNA 43 FIZE VA
F BOBENDDIZKISL T, AL THAZZEM OE AR > TD, ZHUTAERSFO
TS ZEAL A K O M) 72 BHRES O T (TS | I K> CIRESND WTREME R SHHZEERL TND
(B YA ) o F 2 DSBHIE LT AT A, AR IR 1 OREIE AL L ARGy 1 T35 ) DK DB RE
BEOEM EERAZREATHELHIT, NA/ ST — A LB L (B18972) A O BRI
PRI CRERINIC) 52 2R SN D,

TN —FRIERATE B B3 X — A HEE 3 DR RIVRAT FIEDBFE (IV-—c), LD X
N FRERINT = bR EE R TIREEM OER | 2 E&RTHONHKTHAIN 2 — &I,
KRBT — 2 OBLAEIZ T D AN T D& IEBL AR OGRS A T7 v b5 2L TIRIED M
ESND, Ll ZOFEFRITEE ORI ZRTREL TWDHZE, —ICTER I SO ERS
DR TERT —2PROINDEGET RN L, el OB REZ R > TD,

T 1L, A B OTEIR IREEBEL, 2D N RICHOWTOMWE R/ E) & T oBET
O TIFR, — 5y PR RIERNS ST, FEMEID A VDR D AT R A MREEL 72362 IR
It H A= VX — e 95 5 iE & B L7z [Baba, Komatsuzaki, Proc. Nat. Acad. Sci.
USA 104, 19297-19302 (2007).], FikEamOBiga X 14 (72) 1T, KRET — 20 0o 2811
e iE « LN O R T L2 R AR H L AT R E R oL I 2 M3 2
Kantorovich Jll €2 5 T #3415 Kantorovich & ZE BT B TAX — iGN 21T, [RILT T AKX
— RS NS R T EBEFH T RERIC BB 2D DTEBRAESNL DD, ZIHILFET
PHRIRRE DR D 53470 B (— RIIFZIEA T A3 A0) EL THE R DIENTED, ZDITAZ—I[H]
DER IR L O P M 253228 T BT O RO A 5% S FEII T L TR
ELTZY 2 THB T RF— B2 RER S SO 2283 T& D,

13 : LCS & DNA > F DR E & DEERS &R
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(a) T
/ Jo—e]
i J.I..1¢h * I RE 08 CHIERTFSR
2 T o TR F - )
o |
o [

e EEOTITHEIBRETAEIE Y
| WE S T

- N oW

Time

BET(er
20e
08s
07=
0&e
03¢
04s
03=

BE 0 EIISREEGHT
FllF — B A2

[ 1 Joyeler X ]

* . i : ™
l\. 2 \ 1 15 2 25 3 3§ T 4 v
Teuls ') & Distance / o e R &

B 14(%E): )E.'JFJFF@IJX EIZFE DML FEDOML: (a) BFRIIT—42 & BRTHEEZEBES; (b) Kantorovich
HEEMICEITE2I9 SR 2—@BI O &IV SAE—IZIRESN D EFMEERBREEN LKL BT EERK
BORBODMER (—RRICITFEHIDRRH), (B) : BEIVTRI—ICETHFEEES S UVEBHEER
MoBRIN-EHIRLT ORI A VBEDHNEOELSY ZAHELEZED, &/ —FIE&
BETOHHIRILF—MBELEORSA R VIZHEL, /—FOXEWNEEHEREAKRE, BRI
ILE—DMELY, FUVKREIEEMIKEMN S Col lapse KRENGHTHEEEET. REELEHIRILY
—RARAVHEEEBLETE-> TS EFERL TS Baba 5 Proc. Nat/. Acad. Sci. USA104,19297
(2007) .

ZOFEEZMNDZET, AT RAF—ZZMICHAT S ESERFFEEZIILNT T H2E8T
o, FT KA — VRS EL72DIZON T, DRI LANICHBEIATE R LA D DOHELR E
WRITA G 228, 37205, FEMAT — LR R T A2 T, R I LD AL —X|272) | #E
LEREBOEHID T HIEDRENT, TIT, KA — VOB RIZ o4, "I L T
SRS LU TR A DB B BHEOREDIZ 22800, B R0 — i oot (M

ZRLIR T ADICET DR ITOE) b R AT — VO R EEHITWATHZEL LT, £,
B2 X FEOWANEEDHT2DOT ATV R LD AEILEITUN, FIEROFEMISIH AL T
RIA<FIAL CEI T2 OPLIMEEITV, B T3 — M O e RE M35 07 i in & B %
L7z GRSCBET)

FERL RN I Tleh 00 S, B B OREZ IR T c 35" Bl
Eo¥, $7ebb, AT LF— M ORI, REILR A — WK FL TE(LT 580
IZETHD, INETOH N TEDOTHNF— I, T TT o F T AR SN TS
7o B SBT3 F LUV THREEIZE DI = 3L F— B2 EE TOD DLW HEAR
RIEZ L CE T2V D, LIRS, Fhx OBFFER AT — 4y F OREGEZE LIS “B
(T2 T AT BEL T F MR > THREBE NS, BURLTBREL T IZk W TR 4 H
FECFEILL THDON ) Z BRI H IR > THB T ML EMEAPRL TS [Komatsuzaki, Baba,
Kawai, Toda, Straub, Berry, Adv. Chem. Phys. to be appeared (2010).],

BB ) AX - TANEV T FEOBR S (IV-d) . FR5E L R TDHEICHE A TS
TEHE B/ N DIDIEE DI R FREE DB ChOMNNIRMIRRHER ThH D, HDH2H M E
HHEFREFNCED FIF T BN Ry T — 2038 DL (TR CORRBDO I ERERITH 5
XS EE) AR KICT DIDNEIE DR RINT — 2 a v AR T D&, R RIITE RO
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\ZAFAE T DA ZE ARG D IE— AR A SR U 7o Ry N — Z RIS S A R CE 6282 R LT (&
FatEl ) . ZOMFRRRCRITEMEREL UL, —EDRIZID TN, ERIHEOND 51
KRN T — 2T/ AR DIRNTEARA 2 | J) R OARERLS 1106 D TIEZRL | TSk 2 72 BLHL A
ADFAET Do T ld, TV AR REED Haw Yang T EBPHIELT, 7oy iy — I L
Y Cramer—-Rao ANERDOEWRILFR /2 EISHIL , EBRIZIVEOLND— 0 T RERFIE ) HEIH
JARTHS VTR BB RIER O RV FI Al 3% Changing Point fRHTIEIZEASWT, BLTIL/
ARV ZED TN AR L R 555 13BN A X BRI bR A& b7 —4
KPR TTIEABRFE LT,

Change Point AT I3, —fRIZ, TRERANOVMEE 23 B2 AL IS¢ .(Change Point)) %, i
TD72ODI1ETHS (K 15), Change Point ZAf 35720 D5 1EIL, FHRFZIZIBNT, 2D
REZI LR DI R4 | & T2 DR LA DIRF R AN 23, FELNNTA=ZOER L3 0RO TS T
VAMTAELLLGLR TELDE | LEREICL> TRET D, 2O Ry MIL>T, JAAXD
PEE (B — X7 E O IR FEBR e & CHEANCHER T D20 TED) AR LAY ZABRTH
DEAEITIE, JARITHL TS HOEIREL ~ L O EELSC Dwell time (K 15 O T, ) DJE3 /0L
ERHTHIENTED, 2L 2L, T ay b ARBBEE RS AR T AR S i R E 52
ETHRETDHILENTES, Fx 1L Change Point [ZX->THEISN-& XKFIZBITHHEEHTRE D
AT T T, MIRE— AV M B EICANTHT LW T LD L TnD, AT —&ETH
HIRERFMERITHRS L COD B RITHTET DI T Z T B CE D2 &N HIfF s,

— S F BRI EBRDOT —Z T (IV-e) . EERDO—4> TBLET Lo TEHME L= 8 e am B i A
BTG A I T B B L ANERRZE, st T A av b AR TV 77 E DAL
PICH T HMBERRELE | AFES T-ORNE AT IV ARE | Fix RERBENG TN TND,

Intensity
Intensity

7000 7200 7400 7600 7600 6000 6200 8400

i Dwell time [step]
Time [step]

15: (&) (B) BREOSIUL 1 ZHDICHE I DAIR/ A AHRFEET HERI (FRE) ITHT
% Change Point f&#7l, #H St 1= Change Point (&) 2k > T, BERFIIE XM (interval) |
IZRBlENE, EEMOTEHEN, FRETRINTLS, (B) Change Point ICk>THEISh T

FRMIETZORMIZHTS Intensity DFHE (1) & RADRS (T) 2k >T, H#it+5.
SITE. TRTOU,T)ETAY FLTV S,

7327



FHE AT B TR R R P 0 DR LA oW TR 55 1 T BERE O R SR B 28 2 9
%J71EFmIE. NIH @ Gopich, Sazbo B, 7V AR KD Yang HIZEVBAR SV TE, miF L, T
DYIET NAERREL, ARy Ml 35N — AMERFIFEHTIZ XL CLESNIZH DT
b5, WD G TlL. 2-color FRET (Donor & Acceptor 75 0 [A] B 38 56 5+ ) &
photon—by—photon TO#H|Z KATHEEL ., 2—color FRET XA LD H IR EFEH X LA A
BIC LD HOGTREFESZ 150 fiRL | photon-by—photon BIE2IT TV & 7728 DAL FEITH KT
LIREREOE D% 55 AL LTI ELSND, &L, ST h R T D3 ay b/ AR
EDRIBIE RT Y oA B S EAH BAMEARUE 35238 WELE T V2R E T ORI ST D3
DIRWRIIR D3 D,

ez 1, %#F D Changing Point f#HT FHEIZ SO TR A X% MBLRIVICBR ECT&DT
—ZALERUEEARRL | 40 1 R L L A ORISR A A T RV Msel O/ 3y F 75 7 i
K R YN T —ZEfRHTL CND, BITE, (B A RXEBRETDRID) D/ TF 77 T EFRERS
T = HEESIREITRER LD 2D EZ G- 2 DR DO RESITIKIFL T, F 1T v 7 AR S
72 (FEHGEFRIN D _REFRERI~) 2R3 28 b NZZENLDOERITIF(ET DIREBITKIFL T
HERFIE AT DS AR I AL T DIRAEER 1 N — 7 DAETED Al REME A R LT,

7o, B L — T I IR SN D H IR E DRI EAL DM E LD 1 oy TR RS T —4
I T 5720 D= AT A AR IE, dONTREE DRI — M 7p 8 Ot D7 — 2B FIEE B R L
Too ToE 20X, 3O — X7 E O IR E CTRUAL A XD BIE DO IEHMED ST PRI 7= S 4,
HERFR B DR A — LSR5 hoal ¢ OREEZEAL ORI A — L I BN Z L8]
BHL7=35 8121, Fox OIFHRERGRICIT 25 B H 07 — B FiE3 M c&pZ Lo
Do G N —T XD BN BT e D N a ks ¢ D— 5 THRUERRESR T — X OBRRRAENTIL,
T — AR TIEDRRSE - B 2 R TWDERETIEH 573, B EITTEERIIZ 07Ty =k
iU CHERE R LB I L 2 2T T CRERE B, BEARAEAT &b IR R b & T b
FTETWD (Proc. Natl. Acad. Sci. USA 4 $72E)) | FEENITH A= /L —HZ | IRAEZZ R
ARy T —7 OHERIEHT I8 F TELb O LM SN D,

ZO, —5FFHAIRER SIS HRITARIL T DB R RIS A Ty 7 AT FIEDTRILE BB, &
FRY D=3 FRERIIRHTIC LD TV F 0 7 BIGORBER Y NT — I fRHT 72 81 2h & T - HEEL |
2 B RENT FIE DO BLEAT o7,

UL bEZEEDDE, WTNOT —~b S Y OBF I G O =R E AR 2 LT\, £z,
V-l BT B =4 FRERFIERICE SN TROERICHEETDLKT B HTRLX —HIiFE
ERER TEDD LV MEITF AR EF DR EZINIHOTHY | IV-DIZB T DI RE R /
AR TANEV T DOFRES | FIRAREKEZ DY —F =y T DL SiiGs V—7 L/ Malkg 7 v —
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T ORI T/ E R 2 LT UIEBRMEL . B i - T D Db EZITo TS b Ehic
WHIERCR THDHZEEANMTET D,

@ SFEHECIIBESN TR S ToF - R BBADN A L EBRIL

B2, Vima) 50T D e T A, ARRT WWW, AREERy R — 772 81T W Tl
IS THDH AT — /LT — LR (Barabasi et al. Science 286, 509 (1999)) % . & H/E D5 1EZ= R
AT IZ B CEARIREM A /R 3 28N T/, B3 2058 & LT, Caflisch & (Curr. Opin. Struct.
Biol. 16, 71 (2006)) 1%, FHEMEERIZIY RV XTFROKEREMELHEOREERBR Ry N —
DNIAE— NI — VRS E AL QDI E, TV MBI Z TR XTFRTlE, AE—/LT
—/VRREIEITH R TR E L LT, V-a) TH2 B LI FIELRIAT528 T, EH
BIZBITHAE— LT — VR EERITRET DI ENTED, ZOHETIX, BAENS OH
R Ry N — A | — o RIS ERAE L CRBLIINICHEE TX 5,

T, IV-a) & V-0 T3 59T, R et —DOBEREZ VD e LRkt R —
HOTE DB HESORRIE D 2 I OB HESEFEM CEHILICR S\, ZORMBICEK X EAE
ZIILHETH LR IO B HEZFFORIZOWT, ARNIZITERARUAIZWEHE = L — 28]
OHEEE B RE KD TICHENICRE T2 FIELHE LI, ZOFIEEHEI L FTVER
RTWESNEFFOET VEBEIL, TTVEAEEL F.OELTEY NI VX — 22 2 FFD
R HTVE IO ELS A S DE T VE FEIL, HEOEMR MRS Lo 22 &R > L
DRSNTZ (M 16), Fo, BE L EMEAZERELL . RPPTIVETIEE T, ZEITNWVE AR DOH
WEEENLSWEEES T D0 &5l 52 LSk Bh LTz [Rylance & Proc. Natl. Acad. Sei. USA 103,
18551-18555 (2006)., Komatsuzaki & /. Chem. Phys. 122, 084714 (2005).], ZDJ5{E1E, IV-¢) IZ
BIID—r FBIRFERT —Z OIS D B TR — B2 FI UL - AT 9725 2 TH
D THMTHLD A7 ay =7 MR TR b5 EHiE S BOEB7 V—7 DI Male
Eflol-— 3 THIE IR ISR DT — 2T I SO R AT I A L L,

24
22} _
Al 16:ET)ILEBE
20 DERFTIHRILF—
18 B OERIE. ()
16t T7RNVEITIILF
L 14 —itfs ; (b) 77
S FIIB TRV —Hh
g Bo BADED &S
N 12, HEHMICERAHK

FYEL>TWLWHDON
2Hh %, Rylance
Proc. Nat/. Acad.

Sci. USA103, 18551
(2006) .

2 e o oo o Bd

7347



B =12, IV-a), IV-b), [V-c) ZHFFET Hife T, [BMICIED W CWDEREE FICHW T, iEiE
ZACZBRE 2 I THDH D) 2 BPHLEBREE T CRIGD MR TNDH DIXAIH 2 £
ZHLPHLED R TREENENIZ T RS TNDEDN? JEVOFEARREE B ZTHICE -T2, R
S FDJEFHDOELEZ L DI KB L, “FHIL” T 2DEWIERE B K, BERAICHESLL T
W2V, IV-D) T, iy B 1R o — v a RSN T, 7ai Sy Tk OIS E 5D
FEFE R MU 72 BRI IR SV TRENT 2 D CTODDS, Z2 X0 B DT B H OB A — /L £ TRt
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Satoshi Takahashi “A New Perspective on the Dynamics of Protein Folding Revealed by

Single Molecule Fluorescence Spectroscopy” International Symposium on Hierarchy and
Holism, Okazaki, February 21-23, 2008.
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2 TH 2 SEHE - TH 2 BREIIIES ARG VR L, AAKRY
T2ER B v > /8A, 2008 4F3 H 27 H.
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Satoshi Takahashi and Tetsuto Fujisawa “Collapse and search dynamics of protein folding
detected by time-resolved small angle X-ray scattering” The Second International
Symposium on the Frontier of Applied Mathematics, Tsinghua University, Beijing, China,
June 8-9, 2006.

NI BB T1 oy F-3HRE R MG A DHE AR D T2 VX BROBRIMEE ] ¥ A
T 7 AbgEs (KR) 6 7 23-24 1, 2006 4.

Satoshi Takahashi and Tetsuto Fujisawa “Collapse and search dynamics of protein folding
detected by time-resolved small angle X-ray scattering” XIlI International Conference on
Small-angle Scattering Kyoto, July 9-13, 2006.

/N B T 3 F IR R GG B~ D FFRE S 40 5 ARGy 1R ONRAEZE IS & ) 55 46 [A]
B FORE O (M) 7 J1 28-31 H, 2006 4.

Satoshi Takahashi “Collapse and Search Dynamics of Protein Folding Detected by
Time-Resolved Measurements of Protein Compactness” International Workshop on
Protein Dynamics and Biological Application of Time-resolved Spectroscopy, Kobe,
August 18-19, 2006.
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Chun Biu Li “Extracting Conformational Dynamics on a Photon by Photon basis in Single
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Satoshi Takahashi and Tetsuto Fujisawa “Collapse and search dynamics of protein folding
detected by time-resolved small angle X-ray scattering” Fifth East Asian Biophysics
Symposium & Forty-Fourth Annual Meeting of the Biophysical Society of Japan, Okinawa,
November 12-16, 2006.

Tamiki Komatsuzaki “A construction of the underlying free energy landscape from single
molecule time series” Fifth East Asian Biophysics Symposium & Forty-Fourth Annual
Meeting of the Biophysical Society of Japan, Okinawa, November 12-16, 2006.

Makoto Suzuki “Dielectric relaxation study of protein hydration and hyper-mobile water
found around actin filaments” Fifth East Asian Biophysics Symposium & Forty-Fourth
Annual Meeting of the Biophysical Society of Japan, Okinawa, November 12-16, 2006.
Takanori Uzawa, Tetsunari Kimura, Koichiro Ishimori, Isao Morishima, Toshitaka Matsui,
Masao Ikeda-Saito, Satoshi Takahashi, Shuji Akiyama, Tetsuro Fujisawa, Generality of
Initial Collapse Demonstrated by Scaling Relationship for Submillisecond Intermediates of
Protein Folding” Fifth East Asian Biophysics Symposium & Forty-Fourth Annual Meeting
of the Biophysical Society of Japan, Okinawa, November 12-16, 2006.

Masahito Kinoshita, Kiyoto Kamagata, Akio Maeda, Yuji Goto and Satoshi Takahashi,
“Detection of Folding Dynamics of Freely Flowing Proteins in Solution at the Single
Molecule Level” Discussion on "Theory and simulation of biomolecular nano-machines™
Kobe, December 12-16, 2006.

Tamiki Komatsuzaki “What can one learn about the underlying free energy landscape or
dynamical structure from single molecule time series?” Discussion on "Theory and
simulation of biomolecular nano-machines” Kobe, December 12-16, 2006.

Makoto Suzuki “Increase of Rotational Mobility of Water around Actin Filaments upon
Interaction with Myosin and its Physiological Meanings” The 4th Open Workshop
“Chemistry of Biological Processes Created by Water and Biomolecules” Kyoto,
December 18-19, 2006.

Satoshi Takahashi, “Detection of Folding Dynamics of Freely Flowing Proteins in Solution
at the Single Molecule Level” The 4th Open Workshop ““Chemistry of Biological Processes
Created by Water and Biomolecules” Kyoto, December 18-19, 2006.

Masahito Kinoshita, Kiyoto Kamagata, Akio Maeda, Yuji Goto and Satoshi Takahashi
“Detection of Folding Dynamics of Freely Flowing Proteins in Solution at the Single
Molecule Level” Third Japanese-French Seminar on Structural Dynamics of Proteins
Grunobele, France, January 2007.

Tamiki Komatsuzaki “Dynamical Hierarchy of Transitions in Chemical Reactions”
DYNAMICS OF COMPLEX SYSTEMS - mathematical modeling, method and
prediction -, Hokkaido, Japan, March 19-20, 2007.
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Satoshi Takahashi ”Collapsed conformations of proteins observed in the submillisecond
time domain of protein folding” US-Japan Symposium on Folding and Design, University
of Pennsylvania, Philadelphia, Pennsylvania USA, May2-5, 2005.
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Tamiki Komatsuzaki‘Dynamical Hierarchy of Transitions in Chemical Reactions and
Protein Dynamics’ Center for Integrative Multiscale Modeling and Simulation Seminar,
California Institute of Technology, Pasadena, California USA, July 21, 2005.

Tamiki Komatsuzaki ‘Complexity of Dynamics on Multidimensional Energy Landscapes
in Chemical reactions & Proteins’ Telluride Summer Workshop "Energy Landscapes:
Dynamics and Optimization", organized by David J. Wales (Univ. of Cambridge),
Christian Shoen (MPI) and Karl H. Hoffmann (TU Chemnitz), Telluride, Colorado USA,
July 24-August 6, 2005.
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Tamiki Komatsuzaki ‘Dynamical Hierarchy in Transitions of Chemical Reactions:
Definability of No-return Transition State’ Workshop on "Critical stability of few-body
quantum systems”, the Max-Planck Institut fur Physik Komplexer Systeme (Dresden,
Germany) October 16-22, 2005.
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Tamiki Komatsuzaki “How can We Extract Dynamical Information from Time Series
Data ?” Japan-U.S. workshop on Dynamical Foundation of Functions and Energy
Transfer in Protein Systems (Chicago, US) November 1-6 (2004).
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Kiyoto Kamagata and Satoshi Takahashi “Long-time observation of a single molecule
trapped in a capillary cell: application for protein folding” Gordon Research Conference

7537



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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Tetsuichi Wazawa, Takashi Miyazaki, Takafumi Sonoyama, Yoshihiro Sambongi, Makoto
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Takuya Takahashi, Hiromu Ishio, Tomoki Shiomi, Makoto Suzuki, AT P II/K53fi#iZ
B DEFHOKDE A F I 7 R Lyt QR WL 47 FIFES | 85,
10 A 31 H(2009).

Akira Tsuchiko, Yoshiyuki Tanaka, Tetsuichi Wazawa, Nobuyuki Morimoto, Makoto
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Norihiko Tanno, Takashi Miyazaki, Tetsuichi Wazawa, Makoto Suzuki, [~V & =/L. &
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Ayumi Dohi, Takashi Miyazaki, Nobuyuki Morimoto, Makoto Suzuki, [&4y 7-BEAE
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Tamiki Komatsuzaki "Extracting the multiscale complex network of protein fluctuations
from single-molecule time series” Single Molecule Biophysics Winter Workshop 2009
Aspen Center for Physics, Steven M. Block, Stanford University (organizer), January 4-10,
2009(Aspen CO USA)

C. B. Li, H. Yang, T. Komatsuzaki, “Complex multi-scale networks of protein fluctuation
dynamics from single-molecule time series” 6th Asian Biophysics Association (ABA)
Symposium, at Hong Kong University of Science and Technology, January 11-15, 2009
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Tamiki Komatsuzaki “Multiple-Time-Scale State Space Landscape buried in Single
Molecule Time Series” Telluride Workshop, The Complexity of Dynamics and Kinetics in
Many Dimensions, Telluride Science Research Center, CO, USA, August 13-24, 2007
Tamiki Komatsuzaki “What will we “talk with” nature?” The Complexity of Kinetics and
Dynamics in Many Degrees of Freedom Systems, Hokkaido, Oct 22-23, 2007
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to Complex Liquids System”, Fukuoka, November 21-25 (2007).
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from Single Molecule Time Series?” Energy Landscapes: Negotiating the Black Diamonds,
Telluride, CO, USA, April 2-6, 2007
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Other"THE THIRD SHANGHAI INTERNATIONAL SYMPOSIUM ON NONLINEAR
SCIENCES AND APPLICATIONS, Shanghai, China, June 6-11, 2007

Chun-Biu Li, Tamiki Komatsuzaki “Extracting Protein Conformational Dynamics on a
Photon-by-Photon Basis in Single Molecule Experiments”, THE THIRD SHANGHAI
INTERNATIONAL SYMPOSIUM ON NONLINEAR SCIENCES AND APPLICATIONS,
Shanghai, China, June 6-11, 2007

Yasuhiro Matsunaga, Chun-Biu Li, Tamiki Komatsuzaki “Anomalous Diffusion in
Folding Dynamics of Minimalist Protein Landscape”THE THIRD SHANGHAI
INTERNATIONAL SYMPOSIUM ON NONLINEAR SCIENCES AND APPLICATIONS,
Shanghai, China, June 6-11, 2007

Tamiki Komatsuzaki, Multiple-Time-Scale State Space Landscape buried in Single
Molecule Time Series,The Complexity of Dynamics and Kinetics in Many Dimensions
(Telluride, Colorado, America) Aug.12-24, 2007

Hiroshi Teramoto, Tamiki Komatsuzaki, Geometrical structure under bond selective
chemistry, The Complexity of Dynamics and Kinetics in Many Dimensions (Telluride,
Colorado, America) Aug.12-24, 2007

Chun Biu Li and Tamiki Komatsuzaki "Capturing the multiple-time-scale dynamical
state-network in the time series of single molecule experiments", Division of Physical
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Systems™ ACS conference, Boston, Aug 19-23 (2007)
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Hokkaido, Japan, March 19-20, 2007.

VRl 17 R EPN 15 1 [EER 5 1

1.

AR = (BOR) « BARSE (FK) - #igrhle (BOR) - fHER (UKR) - e
Z (L—=%F—=w) - hER BrX) - @k () 7 =5 ML —3—ITaF|
A ULTcEEREAEEORR E > b7 b c O BEAYIHRFEOMI ) 5 32 [l
Koy R REme (FF) 2005 4F 6 H 23-24 H

A = (oK) - BARSE (BroR) - #ethild (k) - fEHEH (IR - EAE
Z (L—%F—=bh) - pER BX) - &fk (kR (724 M Lr—3—InTaFf]
M Lo mRiE G IEE O - BAE O D BAFE~DISH ] L— W —543 5 343
[EIRFFEe (A fE) 2005 412 A 12 A

Akinori Baba (f# 7 X) and Tamiki Komatsuzaki (#f /7 KX), A construction of
multidimensional free energy landscape from an ensemble of single molecule time series
of biomolecules, Telluride Summer Workshop "Energy Landscapes: Dynamics and
Optimization", organized by David J. Wales (Univ. of Cambridge),Christian Shoen (MPI)
and Karl H. Hoffmann (TU Chemnitz), Telluride, Colorado USA, July 24-August 6, 2005
Yasuhiro Matsunaga (#77K), Chun Biu Li (##77K) and Tamiki Komatsuzaki (77 K)
“Time series analysis of collective motions in proteins” Telluride Summer Workshop
"Energy Landscapes: Dynamics and Optimization™, organized by David J. Wales(Univ. of
Cambridge),Christian Shoen (MPI) and Karl H. Hoffmann (TU Chemnitz), Telluride,
Colorado USA, July 24-August 6, 2005

Chun Biu Li (##772K), Mikito Toda (4= E#FK) and Tamiki Komatsuzaki (77 K)
“Origin of Stochastic Transition on Multi-dimensional Energy Landscape” Telluride
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Summer Workshop "Energy Landscapes: Dynamics and Optimization”, organized by
David J. Wales (Univ. of Cambridge), Christian Shoen (MPI) and Karl H. Hoffmann (TU
Chemnitz), Telluride, Colorado USA, July 24-August 6, 2005

Chun Biu Li (##77K), Mikito Toda (4= E#FK) and Tamiki Komatsuzaki (77 K)
“Vibrational energy redistribution via geometrical structures in the multi-dimensional
phase space of chemical reaction” Telluride Summer Workshop "Condensed Phase and
Gas Phase Vibrational Dynamics", organized by David M. Leitner (Univ. of Nevada) and
Peter Hamm (University of Zurich), Telluride, Colorado USA, August 6-13, 2005

Tamiki Komatsuzaki (f#77X) "How does single molecule time series tell us about the
underlying multidimensional free energy and state space landscapes?” Telluride Summer
Workshop "Single Molecule Measurements: Theory and Experiment”, organized by
Jianshu Cao (MIT), Telluride, Colorado USA, August 6-13, 2005

Chun Biu Li(f 5 K) « #a7K M (FRFK) » FHER A RZFK) - /MAIRE RS (015
K) TDynamical Reaction Conduit in Chaotic Multi-dimensional Phase Space: Molecular
Motions and the Origin of Stochastic Transitions] # 9 [EI¥E i b ¥ Ftame OX#l) 5 A
17-19 H (2005)

TSR E (R E R) « /MR BAB (P E R) T 3 FIF R A O F# I T B =1L %
— W & A SRR 5002 15 9 M BRI L Fatse 2 GE#R) 5 A 17-19 B (2005)
LA (M K) « ISR R) - /MAR B K)  TKDE & L ToEH
EE) & AR T OEIRBEX A v 7 2 ) 53R BIARS TRERRES (W)
6 H 23-24 H (2005)

TSR (5 R) « /AR BT (R P R) TRy F D —p FIRER S HRICEE D < &
BBLAEAT B =)L X — O & 0 FiclE | 55 9 B 0 AR B St HIE
2 ([AlE4L) 9 A 19-22 H (2005)

Chun Biu Li(f#)7K) - /Malg; Bt (#7K)  [Dynamical Reaction Conduit in Chaotic
Multi-dimensional Phase Space: Molecular Motions and the Origin of Stochastic
Transitions] &5 9 [F] B A pFEs (FEFL) 9 A 19-22 H (2005)
T L (FRFR) « ISSIRILGE R) « Mal A (R R) DUk S v Tk
DY) HHWTZRY T T =0 ORISR O KOLHNEB OMEYNT | 5 9 [IH
APtk iiaF s (FEfL) 9 H 19-22 H (2005)

S S IR B (R R) « /MR RS (R R) T — 4 i RANTE S < ZRoT A =R b
X—T v RAFr—7 Loyl orfdEkeihns G 9 A 27-30 H(2005)
FHEBAGE R LK) - /MMalg BB FR)  TEkooikBZE s I L5 EAE R
BT DD FHEEOX AT Iy 7 2 RN TRARENTRELT
D EAE RO ) FEE | 9 Bl A AREY S (FLKE) 11 A 23-25 B (2005)
ZA LK) - 5 B ER) - /MAIR RE(AR) TR+ &AL
L 7K OB EAE R ofiiH ) 56 61 [0 A AP (B4%) 3 J] 26-30 H (2006)
Chun Biu Li(ff7X) « |54 BEIL(FRFX) - /MR BRI FR) 11 50 7 RGIE
W HAERL S LD IRRBZERIMEYS - DUSER X > U — 7 &) 5 61 [l H AW
o (E%) 3 H 26-30 H(2006)

/NI A BE(S R Z+-K) « Chun Biu Li(#H 7 K) « /Ml BB (= K) - FHBAGRR
1K) THCN OBMACKIEDIET T — Rk 5 61 Bl H AW HZS (BiR) 3
H 26-30 H (2006)

AR ERAE, (P R) IKEBRFTFT /T 7 - A F TG HET v 775 ey
FOSIZE T 231U & et tE—72 ., i U CRISITAET 202221 6 A 10
H(2005)  (f<4H)

NI B (R R) TR T ZERNC BT B EN AR E SRR « 8 (R
E) REZREDRE IALFRIS TRy N — 8% - BAE T +— VT 4 7
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11.

12.

13.

C. Li, H. Yang and T. Komatsuzaki "Quantifying the Local Transition Heterogeneity of
Multiscale Complex Networks Reconstructed from Single-Molecule Time Series" % 47 [7]
HAREYPRFDFER(T AT 4 LE) 10H30H~11 A 1H

A e MR EAT DK OEEEZ O O el Ui By 1 LKy
F OBV )FRIMEAERN ORI 5 47 [0 A REMIFRFR(T AT 4 L < LE)
10H30H~11H1H

H  — A, Chun Biu Li, /M&lREM THRSZENA d 2 F v o2 E A FI7 R
DREFHIMENT ) 55 47 [0l A AR B E (T A7 4 < LE) 10 3 30 H~11
H1H

Tamiki Komatsuzaki, Chun Biu Li, Akinori Baba “Extracting Complex Network and
Effective Free Energy Landscape of Protein Fluctuation from Single-Molecule Time
Series”, Biophysical Society 54th Annual Meeting,2 H 20-24 H, > 772 ZX =
W& A2, Mol B T80 & JBREE T TOMRFRISOMIAR L LK1 . %R
AP P72 65 [FIHER KRS [ LR R % v > /32 (2010-03-23)

g BT, S ML, 2 RE, MAIR BEh TEMER Y U — 2 0B REER
v U —H#Ei&E (disconnectivity graph)z#Epk7 2 HikimIicB4 25 —%%) | BAYE
¥ 9 65 [IERORE . [ILRFEEE & v 2 A (2010-03-23)

EJIHAC, Chun Biu, /Masiiy EAst: T2 2850 Rl O 5% (T AF(E T 2 S HDEB) D
BE) HARWPLSERS 65 I RORE . [ ILRSFHS & v > /3 A (2010-03-23)
A Je eI B TRoles of water molecules for structural transitions of solute
molecules] . International Symposium on Joint Research Network for Advanced Material
and Devices "Z", &/NMEiAR T V= R4 (2010-03-25)

B /AR Bt T Multidimensional Energy Landscapes in Single Molecule
Biophysics | . International Symposium on Joint Research Network for Advanced
Material and Devices "fZ", & /NMEfiAR 7 /v = R (2010-03-25)

C. Li, H. Yang and T. Komatsuzaki: "Extracting and Quantifying the Multiscale Complex
Networks Constructed from Single-Molecule Time Series", International Symposium on
Joint Research Network for Advanced Material and Devices """, &5 /MEHi AT /L= R
2 (2010-03-25)

FHEFRIEZ . EIRSE, FIREE—. #hARFk., KTl mE Lz@mms F#HONA /R—
ENA VKB, B AYBRSEAE 65 [AI4E R kS, [k, 3/20-23 (2010).
ININE . AT, gaARa. BIFE D TR TICBT 27907 X0 @ik
LRSS, B AR5 65 [ oRes, IR, 3/20-23 (2010).

Kiyoto Kamagata and Satoshi Takahashi “Develpoment of single molecule detection based

on flow system and its application to protei structural dynamics” International Symposium
of Joint Research Network on Advanced Materials and Devices “Chou” Hotel NIDOM,
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Hokkaido, March 25, 2010

WG 2, BRIE N, B IR, EiER. T IR RS X 2 A ET
DEBDO~A 7 OB R—G B, NG 15O X LA RRE 55 =m]
NV RV UL AR, 12 7 20-21 H

HouE N, B, iR, Sy TV —RN 7 v AT E D 01T ORERHBL
2 RAEOI Y BEH~DISH ., ik - 80 & L AKERE B =RARY
YART T L AR 12 4 20-21 H

Kiyoto Kamagata and Satoshi Takahashi, “Long-time observation of a single molecule

trapped in a capillary cell: application for protein folding” JST/CREST Symposium:
Watching Biomolecules in Action’09, Osaka, December 15-17

FREE— 1, BWSE 1, A5 1, RIS 2, =AKRER 2, A1 (1 #dL
RBe - I, 2 KRB - W) FEEMARZ FARIEIC L D ATP KSR
S DKFNFRNT, AEWBRES 46 B2, kA, 12 A 3-5 H
ATFIESL 1, #iKik 2 GUEBR « = L X—HL T840, 2 Bdb Rk - T)  Er
B5 DA IN—=F A VKBTS B fpdT, EWWERS 46 [HES (FRi) 12 A
3-5H
T L, B 2, AR #—1, A RATL 8K Bl (1 RIEKER - I,
2 AL KRBT - 3), FHEBEMONIEIC L D DNA AU I~ —OKFUIRERT, &y
FREfimes, AEA, 9 H 16-18 H
ANNEL, EIRS:, BRARRIT. 8RS CRAEKRBE: L) | A R—F A LK E AL
T 5w (PAMPS)KIEIRIZH 1T 2 7' b LRI, & fitime, FEAR, 9 H
16-18 H
e HEESE, EW 5%, AR RAT, &K i GRAEKRER - L) , @ FERE
A RaZ VORI EIZ T A N—FE A VKOBR, mafatimes, AR, 9 H
16-18 H
FHEFRIEZ, EiIR 5%, FIR $&—, &K 3 ORIEREE - L) , AU =12k
B L OTDT N ) & RBEKEERO KR, &0 Fitimes, fEA, 9 1 16-18
H
/AR BAS (AL RFEEFAF), B3I AL RE ) 11 0 FRERFIME D © Fi A <
(F%h) BHT— VX —HJE] FrEEEIE (B8 £ — % — 03T/
A=A BEeag 7 EHGAEE, #hE) 6 A 17 H-19 H
2= REALKE F), iy Rt (b RE 7-4F)  Tnnovative Multiscale Modeling
of Biological Systems on the  Single Molecule Level |  RpEfERAFZE [RHE > 1€ —
F—=DHFT ) A=A Pinag OFEHEREE, #hil) 6 A 17 H-19 H
AR 2B (AL KRE ). /MAIR B (ALK E-1-4F) [Determinism and fluctuation in
condensed phase chemical reactions| ZAR(LFROKIES A F X v 7 AT 5 [EEE
TURT T N AR E AR AL AR, 5E) 6 4 22 H-24 H
W — ANAEREFH), F REACKEF), DRk BB EEREFAF) [Time
series analysis of mechanosensetive ion channel dynamics] Z AL 2DRIGNE A T
v 7 AZETLEEY CRY Y LA (R E RN RS, i) 6 H
22 H—24 H
Y WAL KREFHR), DMaks  RE(AEKRFE ) [Free energy landscape from
single molecule time series of biomolecules] ZR(L PR DKIEZ A F X 7 ZIZET
DEERY ARV T L (R B JEAER A RLARE, s 6 A 22 H-24 H
2= ¥ A (dt K &  #F )"Data-driven Multiscale Modeling of Single Molecule
Experiments from Time Series Analysis” International Symposium "Innovative
Nanoscience of Supermolecular Motor Proteins(FUEB K272 B2 AF . 719 H 8 H-10
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Kiyoto Kamagata, Masahito Kinoshita, Yuji Goto, Satoshi Takahashi “Direct Observation
of Single —molecule Trajectories of Protein Folding using a New Sheath Flow Cell”
Annual Meeting of Japanese Biophys. Soc. Fukuoka, Dec. 3 -5 (2008).

Kazuya Fujimoto, Masahito Kinoshita, Kiyoto Kamagata, Yuji Goto, Yoshihiro Sambongi,
Akinori Baba, Tamiki Komatsuzaki, Satoshi Takahashi, “Denatured state dyanamics of
cytochrome c551 observed by single molecule fluorescence intensity
measurements”Annual Meeting of Japanese Biophys. Soc. Fukuoka, Dec. 3 -5 (2008).
Kazuya Fujimoto, Masahito Kinoshita, Kiyoto Kamagata, Yuji Goto, Yoshihiro Sambongi,
Akinori Baba, Tamiki Komatsuzaki, Satoshi Takahashi “Denatured state dynamics of
cytochrome ¢551 observed by single molecule fluorescence intensity measurements”
Institute for Protein Research Seminar on New Approaches to Complexity of Protein
Dynamics by Single Molecule Measurements: Experiments and Theories, Dec 7 -9, 2008
(Osaka).

Kiyoto Kamagata, Masahito Kinoshita, Yuji Goto, Satoshi Takahashi “Direct Observation
of Single —molecule Trajectories of Protein Folding using a New Sheath Flow Cell”
Institute for Protein Research Seminar on New Approaches to Complexity of Protein
Dynamics by Single Molecule Measurements: Experiments and Theories, Dec 7 -9, 2008
(Osaka).

Hiroyuki Oikawa, Kiyoto Kamagata, and Satoshi Takahashi, “Development of a new
optical system for single-molecule detection of protein folding” Institute for Protein
Research Seminar on New Approaches to Complexity of Protein Dynamics by Single
Molecule Measurements: Experiments and Theories, Dec 7 -9, 2008 (Osaka).

Li Chun Biu, Tamiki Komatsuzaki "Capturing the Multiple-Time-Scale Dynamical
State-Space-Network in the Time Series of Single Molecule Experiment"1st Annual
Protein and Peptide Conference, Shenzhen, April 22-24, 2008
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7. Hiroshi Teramoto and Tamiki Komatsuzaki, "Toward Understanding of Dynamical Origin
of Mode-Selectivity in Complex Systems" The 2nd International Symposium on
Molecular Theory for Real Systems, Aug 4 -6, 2008 (Okazaki, IMS)

8. S. Kawai and T. Komatsuzaki, "Reaction dynamics in condensed phase - Determinacy of
the reaction in a noisy environment-" STEREODYNAMICS 2008, Oct. 13-18, 2008
(China)

9.  Akinori Baba, and Tamiki Komatsuzaki "Multidimensional energy landscape from single
molecule time series" Institute for Protein Research Seminar on New Approaches to
Complexity of Protein Dynamics by Single Molecule Measurements: Experiments and
Theories, Dec 7 -9, 2008 (Osaka) (poster award)

10. Kazuto Sei, Li Chun Biu, and Tamiki Komatsuzaki, "Toward the understanding of the
gating dynamics for the mechanosensitive ion channel™ Institute for Protein Research
Seminar on New Approaches to Complexity of Protein Dynamics by Single Molecule
Measurements: Experiments and Theories, Dec 7 -9, 2008 (Osaka)

11. Hiroshi Teramoto, and Tamiki Komatsuzaki "Elucidation of mode-selectivity of
biomolecule™ Institute for Protein Research Seminar on New Approaches to Complexity of
Protein Dynamics by Single Molecule Measurements: Experiments and Theories, Dec 7 -9,
2008 (Osaka)

12. Kazuto Sei, Chun Biu Li, Takeshi Nomura, Hitoshi Tatsumi, Tamiki Komatsuzaki,
“Data-driven time series analysis of Mechanosensitive ion channel gating dynamics” 6th
Asian Biophysics Association (ABA) Symposium, at Hong Kong University of Science
and Technology, January 11-15, 2009.

13. A e, Al B TR S TRE1F R ORI D & Markov 73 E & f k3 5
FiEimks L O 72 % Markov 73817 HAE L S 0% Markov filg SR AL i o BAfR 2 BE 5
HHFTE) 5 64 Bl H AR (5F) 9 A 20-23 H

14, FREE— 1, =ls 1, Mo 1, RILE 2, =AREZ 2, ARl (1 #k
KBE « T, 2 KBt - =WkE)  FFEEMAT MARIEIZ LD ATP KGR
I DKFIfRNT, MWL 46 W42, f&h, 12 A 3-5 H

15. BHRdL AIERAES  TRETEERIRREMAT © — 0 BRSNS A= R L
X—Mi 2P A5 | HAREY W2 (f&h) 12 A 3-5 H

16. JE— A, S%IEML, Chun Biu Li, /MR RA  THSZ R A 4 2 F ¥ RVOFEH
AT —7—T ¢ THERE ORREBRIZ I C—) BAAEYETYS (f&i) 12 A 3-5
H

17. FARY, /DREERME  [AHERSTOT— NBIREOMY | B AREDYELES (18
) 12 A4 3-5 H

18. ILHE, KIRBRRIAR, R —M, PATER, KRAREER, JTKRIr, IR,
SARKEZR TEMEWEY R 7 o b c OfEE~LDEY AL 8 [alHAEH
BERFEAES () 2008456 H 10 H-12 H

19. fx bR WEZERE, 8RR [FHEEM O EIC LD 14 7 ¢ 7B L OWRZ M
IKHED Pseudomonas aeruginosa > b 7 & A ¢ OKFAFENT | AW EREE 46 [AI4ES (18
) 12 H 3-5 H

20. K TFIERL, $8KFR WREITEED /A 7 3—F A JLKIZB T 2 BLRa AT | W EE
55 46 M2 (&) 12 A 3-5 H

21, FREE—., WS, s s, RILES, =AKREZ, A FFEEMm A
NVRITELZ £ 2 ATP /K3 R SIS D K FORENT | A= BEEE 46 [014FE2 (fg i) 12 H
3—5 {

WAk 19 4FEE [EN 24 [EER 10
1. BIf Rk, KT ¥, 8B BA, 5% =5, % 6T, &F B, o7/t
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11.

12.

13.

14.

15.

16.

BICE D —AREERY OV BHRL A F I 7 AOMRH] ) AREAER S - 6
tmFE=, v, 5H 24 H—26 H

Kiyoto Kamagata, Masahito Kinoshita, Yuji Goto and Satoshi Takahashi “Development of
A New Sheath Flow Cell for the Detection of Protein Folding Dynamics at the Single
Molecule Level” The 67th Okazaki Conference “Molecular Science and Chemical Biology
of Biomolecular Function” Okazaki, Nov. 10~11, 2007.

AN - AREE FTEE - ARA JE = - A AR - R TR - & IR R X
INABGELIEIZ K 2 30 F—B O 0 BH TR ONIZER 45 [REMEL 2,
BRI, SRR 19 42 12 A 21 H-23 H.

JRE ¥/ - KT - % R - &iF B /ERGICEDT7RIA T ne s
Ir 0 B AR OBIZE, B, PRk 19412 7 21 H-23 H.

T. Konuma, T. Kimura, S. Matsumoto, Y. Goto, T. Fujisawa, S. Takahashi, “Time-resolved
small angle x-ray scattering study on the burst phase intermediate in the folding of
barnase”, The 5™ Open workshop “Chemistry of Biological Processes Created by Water
and Biomolecules”, Nara, January 24-25 (2008).

T. Tatsumi, M. Kinoshita, Y. Goto, S. Takahashi, “Observation of the initial collapse in
apomyoglobin folding by ultra-rapid mixing”, The 5™ Open workshop “Chemistry of
Biological Processes Created by Water and Biomolecules”, Nara, January 24-25 (2008).

M. Kinoshita, K. Kamagata, Y. Goto, S. Takahashi, “Improvements in the technique for the
detection of single proteins for extended time periods”, The 5™ Open workshop
“Chemistry of Biological Processes Created by Water and Biomolecules”, Nara, January
24-25 (2008).

K. Kamagata, M. Kinoshita, Y. Goto, S. Takahashi, “Development of a new sheath flow
cell for the detection of protein folding dynamics at the single molecule level”, The 5"
Open workshop “Chemistry of Biological Processes Created by Water and Biomolecules”,
Nara, January 24-25 (2008).

P ORIRRAIAR . EIiE— 2 SRS S LARREZ®, ZAKE
7t (CIRKREEAEDE, P HEREFER) . MEMES R 7 v A c OffaN T ORIE]
R, % 7RI A AREAERERES, G, K194 5 A 24 H~26 H
BHIH, BILESC, ZAKREZR (AKBEAEWE) . &iEME Hydrogenophilus
thermoluteolus FE3K > b7 1 & c OZEHERE. 55 45 RIAEMWBLISSES | BRIk,
Rk 19 4F 12 A 21 H-23 H

Kazuto Sei and Tamiki Komatsuzaki “Complex network extracted from single molecule
time series: Dynamical structure in Kantorovich metric space” International Symposium
on Molecular Theory for Real Systems, Katsura, Kyoto, July 27-29,2007

Li Chun Biu, Tamiki Komatsuzaki “Capturing the multiple-time-scale dynamical
state-network in the time series of single molecule experiments” ACS National Meeting:
Single Molecule Spectroscopy, Imaging and Manipulation of Biomolecular Systems,
Boston, August 19-23, 2007

Akinori Baba, Tamiki Komatsuzaki "Effective energy landscape from single molecule
time series” the 9th RIES-Hokudai International Symposium, Creative Research Initiative
"Sousei", Sapporo, Jan. 27, 2008

Hiroshi Teramoto, Tamiki Komatsuzaki "A method to extract intermittent regular and
chaotic behavior and their local properties from 1-dimensional time series" the 9th
RIES-Hokudai International Symposium, Creative Research Initiative "Sousei", Sapporo,
Jan. 27, 2008

Y WAL MK B T FRER NS H T R LR — MR A SRS | 4y
THHFES ST RRICBIT 2K Y R 2 b— g OB LR (R
8 H 29-31 H

Li Chun Biu, Tamiki Komatsuzaki  [Novel method and theory of multi-time-scale
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dynamical state-network from time series of single molecule experiments] H AK#EE=4
%562 [MIEER k= 9 H 21-24 H
AR R MR B TARRRERINT — 2 BV )R R A D )
%5 45 [l AR el 12 A 2123 B (Biik)
A e MR B TROSYEB B ROSIZER L TAfic L T L —
ZBET LD KEMGHR LD FOFEAFI 72 (M7 7L X &
VA — [WlE) 2 H 18 H-19 H
SEAR e MR R TRERSIT — Z 0 b IR T A A F8 K ORI 2 )
T 27200 EmR] BAYETS % 63 BIERRET 7 T L (o
K%, Kk) 3H22H-26 H
B BRI, SR GRAEKBE 1), 7=/ — by FOBEASY b
[CRAETREEIEER 2 b 0@ T OhE,. B AREYWER TR 4 5 [RIFFS,
FiIE, 12 A 21-23 (2007).
HiRS:, gaRak CGRAEKREE L) . WEJE Y DKOFEEREFRED 5310 15 AT |
H AR Bt 4 5 e, fiik, 12 H 21-23 (2007).
PR A=, IR, FREE—, RIS, =AKRER (LB KREEAWE) . AR
CRAERBE L) . RARIRRE & Z2MRIREEICR 1T 2 PA & F 7 1 A ¢ OKFIfiftT, [
RAEYMBLY 2 4 5 RS, Mk, 12 A 21-23 (2007).
FRIRFTE, WSS, g CRAEKRBE L) . WIEL 22 faf 7R & 40 F- D K PR ML M5
NaCl R D8 HAREYMELERE 4 5 RIFES, ik, 12 H 21-23 (2007).
WNREIR, Bls, ok CRAEKBE L), SFEEMNEICL 2R Y 74 4R
JEPR DK DIEREEIE O AT, A A EMMIRFRE 4 5 R, Bk, 12 A 21-23
(2007).
Takashi Miyazaki, Makoto Suzuki (HAtIKEE %) , Analysis of water structure breaking
effect by microwave dielectric spectroscopy, Joint Conference of JIMLG/EMLG Meeting
2007 gnd 30th Symposium on Solution Chemistry of Japan, “Molecular Approach to
Complex Liquids System”, Fukuoka, November 21-25 (2007).
George Mogami, Takashi Miyazaki, Makoto Suzuki (SRIL KPE %) , Effect of
polymers as water structure maker or breaker on the visible light absorption spectra of
phenol red solution, Joint Conference of JMLG/EMLG Meeting 2007 gnd 30th
Symposium on Solution Chemistry of Japan “Molecular Approach to Complex Liquids
System”, Fukuoka, November 21-25 (2007).
Makoto Nishida, Takashi Miyazaki, Makoto Suzuki (AL KR%E T.%) , Spatial variation of
dielectric property of hydration layer around solutes in alkali-halide solution, Joint
Conference of JIMLG/EMLG Meeting 2007 gnd 30th Symposium on Solution Chemistry
of Japan “Molecular Approach to Complex Liquids System”, Fukuoka, November 21-25
(2007).
Tsubasa Ogawa, Takashi Miyazaki, Makoto Suzuki (B4t KF7 %) , Enhanced proton
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