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3) VT ANTOIRS 8 G # 37 'E Cded2 DOIEMALIX inactivator & 7" A
MHPERT A E TR ARREENH S (B activator 2 7 L— h 52 LT
EHAET 2 EBAONTEEREFTHDOLITHD) |

BERES T ERIC W TERKEHRE L L TRET D,

S35 3Tk

[1] Murakoshi H. et al. Springer-Verlag, Germany. 185-197, 2015
[2] Shibata A. et al. PLoS ONE 10, e0121109, 2015

[3] Murakoshi H. et al. Scientific Reports 5, 15334, 2015

[4] Nakahata Y. et al. in preparation.

[5] Murakoshi H. et al. in revision.

[6] Shibata A. et al. in preparation.
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7Vl ECASE

AbiEE R AR IE AT

LGy FREBIBAT A A= 7 B L OMERIZID, MRS OBHER S BRI
5T =AM RICE IV TET, #1201, Sunney Xie HBIIEEE KNG 50 1L~V TH
LB, HOHFRETET VEAHITREL T, 0 FDOIBITKAEL T EEE 5 B2 0155 57 1 1
(Dynamic disorder) DH#E&ZEHE"EL (English & Nature Chem. Bio. 2006) , S HdDZ%L<D
WHFRE DNBRELTZ, LINLe G, £D 6 1, Thx | X — 70X DOF — ALY,
FEEHEF R RED T O, WO DIFFEI LT BT T L L UIBRERN S WD D | i
Wr EOT —7 47778 THAZENHILNNZINIE (Terentyeva 5 ACS Nano 2012), 4772
b I3 FIEMEH 77 — 2B % O 5 18 A ELSHIE 3220 HEBREE O
FEREETHY | THFHB 7 7 — 2R T BHIRBE A S E 2 520 7O BRED 55
TSR AT B MM CHETHS, Fox 1, [WHEET L ELTOHERE
DEW=Bl WA EMRBL R % ELRIRL CW D IRIEITES TN L2 R T 54
ERHD,

— 5T = AFRIR O IOVHIBREE ] D72 ITE A T EOEW TR, &
BRI (1) B VB OB ) OiFEWIZ I TERIIVERE LS DRI AFE T 52 LD
Bt 7po7z (Balaban & Science 2004, /KD Science 2013), F7-., FEAEE - FEAR BEIZ 1
fub ~ )V Totra e 4% 1 MilaZ~2 761k (Palonpon & Nature Protoc 2013)IZ48
ST, M RSP SEIC I 5T~ U AT LB EHIS LD I o7z, L LARHiG,
TN Z R IR AR MV T — Z B R B D& (E MR 72 R 2 Hh LS50, £ 205
CEWmt ., frib7eE o) Ml 2RI LAF 50 EWVORIWIZIR 2. 200 F 7 — 2B 71
R THD,

PEH, ATV O FEIL LR RN 22 & TR b 30 B B EEIZSH 2 L, & DIRIR ST 22
TOTAL—FRMNTHATY, L LR3G, ZZ TR EERRTTE RIEEL CWOD RTEEMED E Y,
ARG Tl Kantorovich JIl B ERFIXIVD 50 A BAEL R D BEEEA B AL | T~ AT ML D4
TEA LT (AT NVE D) EBEZE R CO I T ALY 7 54T FA L T2 T~ AR
MVEEZ[RIEL MRS O RIBRBE S FAIL L 7 S A 40 HE 972 5 1R O B O BLIR LA

JefiE 2~ D Jie B ik D,
1M
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SRIL (KD EMEE MR
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AVINZ T TA VAR FORY AH L BRI ZHIEHT 5
VITFNMEERY RT—7

[2014 AO1 ZAZZHT]

KGHET 1. BRI —B L, Wi 2, WaHEW L MBS BT 2
SN S N S R Y i S B e B ke a5
2 H R R TR LR e RS L 5

ATV TA NV RL, SRRSO ALEIW 72 E SRS AR L, &
UMY &gk L O RER 2R f”b%#%fﬂz@@ﬁ'“)\@%t%}l%fo Ll fﬁ?"ﬁwu ST
b\él%ﬁﬂ%%lﬂ% (‘7 IFoRIAT I = —EBHEEE) OPRITRENTHD, 2E
725, RNA ([CEEBHEHNa— RSN TNV oA VAL, HERERICE
LHPURRNY 7 I\%ﬁn‘ﬂﬁz%’i’ﬁaf RIRICIPIEZ ST 206 ThD, LN T,
BRIOFIERS, 7B U A VAR O IABMBFED 5y 7 A 1 = A W HfRI$ 5 2
kﬁ%gfké A TN YT A NNARAIE= R A F— A2 X0 15 Bl

IRV IAEND ZEDRWLNTRSTNDN, A VTN P IA VAR FEET R
YA b=V AR E EO X HITHAT 2 00MIL, WELEZL OERHTH T,

Fox i, 2 0 HEOEFHIME  (bimolecular fluorescence complementation, BiFC) D4
it & VT, phosphoinositide 3-kinase (PI3K) A= R Y — AIZE W THEMELALD Ras
CREET D2 L AHE L7 (Tsutsumi et al, Cell. Signal. 2009) , F 7=, Ras-PI3K > 7
FTANT TR KGNS KA h—3 & (clathrin-independent endocytosis, CIE)
ZHIBIL, FERE LTA I N T A L 2h 1 OfF EAIIE~DELY AR 53
52 EHEH BT LT (Fujioka ef al., PLoS ONE 2011) , & B2 1%, M@l Cca*
DIRE LFADA TN P U A VA EYRFE T 5 Ras OIEHALZHIEIT 5 Z & %
FRET NA 4% ¥ —Cameleon & H 724 A —T 728 R L7-, Ca*ix
Ras-PIBK + 7'} /L %41 L7z CIE OilfEI DA 72 53, RhoA, ROCK, PIPSK 3 L Y PLC
MWD T FNVFR Yy NT—=7 5N LTI T AY UARFHEZ Y RV A b= A Ll
BT H2 LT, A TN FTA N RRABY AL 72 %8 24 5 (Fujioka
et al., Nat. Commun. 2013) , ZEFE. Ca2 Ol iRy \/l’ T v WG 2 R A
R UTz, Fox ITBUE, #EA A A A= T ERIH L, A 7oA
A EEEMADA o Z T = — ZAD5 T HEAERRIIZEI LA TV D, TORER, A7
NE P TALNADNT TIVF = (HA) Z 37 BICEERS L, Milashn ol
faN~D Ca*" W ADHIEIZEA G- 2 0 [FE LTz, ZDORFOHERLES ) » 7
0 MR Ca*'x L— b L [RRRE OGN REZ R Lz, 2o AW
%%ﬁ%ﬁLMK\74ﬁm%k/ﬂ~77/m/~%%wtﬁ&@?4wxﬁ%&
‘Zﬁﬂﬁfifﬁ z YT B U AV AR EUTE U T A8 EAE O RSB TEOFER AN 5 2>

fotof%to énEl EINOROMAERNTDHE EBIT, VA NVRAEREIZEBTD
DEEREIC DWW Tl L7200,
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LEDT / L DNA HHRED R IZIREN S h S A
[A02-2 Bf]

AT

[E SR ZE AT

B O, DT NEEIE2Y v MLVOEOHIZ, 2K 2m D5 7 A DNA
DV EFENTNS, 2057 ADNA T2 vy D720, [F UEGFA AR
2] FETD. BOR/NERIZBWT, 22y b4/ A DNA L ED X 9 IZUUHN
ENDON? BT, VEOBLBTINREDIHIITHRBIN, Xy icHErH SR
HDEAIDN? 2O XD MBI, TDEMEOEY T Ok b AR ZRFFTZ L Bb
nos.

HEER LTI, T DNAITE R M ASENN, X7 LF Y —L IS
BERIZZ2Y, SBICIVEENTEREN300m OV a~F UfHEC/ D & ST
oo L LR s, RAebDr T A AEFBMEE X S ST 2 W 7208 &
>7TC, b bOMHIEE - SZHIYLEAARNIZIT 30nm FHE % G O C RS N IEEET,
B Ilnm OX 7 LAY — AOBMERAHANZITV BEERLTWD LW, ERkOET
N L ONRZTHANE ST (EMBO J. 2012; Chromosoma 2014; Curr Opin Genet
Dev. 2016).

ZOXH Ry awFrOMWEILY ) AMERBRBIZEB N THRO THRITH 5. fi
X, BERTBHHBELE LI —F y N A, BRERICHAMIZH BTy
HE, ZLOEBMABENTLE Y. LOLARRL, AHANCITVEEHh, Zuo~TF
UINEAF Iy 7@ L, X—Fy MNESIOFEHBAE LI X, ALA—XITH—F
v hEndEEZLND. EEE, 107X I VE =LA A=V TI2L-T, il
BLidzokosra~F oA v s &) 2812 L7 (Cell Reports 2012;
Nucleus 2013) . &5, WWHX|] BHDHIET, ¥ \uERr7a~vF N
FUVBHHBIZEIK ZENTE, DNA IZT77BALRT Kb 2 bR Eny (Cel
Reports 2012; Nucleus 2013) .

F7o, TN DB, BRSNS  ADNA Z A IR Sy EE - oAl 3
L. ZOWMBORBIZ, T xR Ees| SR I3, fMildiiae—17 2
Ty NDF ) ADNA Zhfitkge ik & U CREfE S, BEIC BT 5. ARFEIRO K,
BROK » KFEZ N —TRHRUCERE LT Mg v —2 Wb Z Ltk - T, fi2bix
Yefa R DR BR TN O Mg ORI ET 5 2 L 2 R LT,

DEMEE O REE LT, D Q'Y N) ©F 7 L DNA BSHIlBNICE
DI S I, ED X I ITHBET D D02 T OB LRI T 5.
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[2014 AO1 ZAZE8E]

WHTEZ
BUVEERI T B EMERFEE L #—

DIE DRI EARIC KRE LS EEST DL AT LN 5, Bl Z1E ., gy AT KB W T
TIE S DR EZZHIMBI DS | RAIROE T 53 D —1Zh 7272 VD ORI 23 E L L
IFNEDIR NN SR ESFoTND, AR AT 2% JVRSEET 57-0121%, 2O &
972 Minority 352 ENEETHD, —J7 T, Minority HFFEERET5HDEL T,
LM L2 AR Z DB B TH D, Bl IFENFFEDE A TWD NG P 55

Tl ZH D Minority E[RIRFIZ, Majority b O 7 A FEOELD ST AN KETZEH 2
BIVTUND, ZONRTUARARNDE 8 FITEWEBLE 52 52N HLN TNV, 2019

2 R DObE ARG T, MIRFEEE FHFEAHT S5 MBS H L, Minority £ FEO 4 Hi
LIRIIRFIZ . Majority &7 WJH}B@%XE%#/EIJT%@?@@F'aﬁ%’vé%ﬁoto

AR AR 2R 2 DT, DS MREELMERF L2 3D | 7o XS A DO Z [FRF
(R D ANAAIN—T /knﬂﬁu MLEETHD, ZNERBT D20, LTI T 7 a—F
1700, OFET —MlaEIcRe 7Ly MIE CIAD TF /A LD —7y Ny Gl fa fE %
R BR8N 2R L7, (D¥EMREMIC, KARe7 Ly (O EVHMIRL) IC i/ —a—
N (=—272 DNA ¥ it &S, B, FEETITHNN—a—T 74222 TlEA
b T252L T NAAV—T YRR EBLLT-, ()& Ra 7Ly NN CHEIE L7 e E T
RORAESE, Wy —7 = CN—a—R & —7 o Mg H T LT, (iv)Z—7 b
BLANZ LML RE L, S —a—RORHEOEITLY | Mz 3 L7z, BEEOHE
EEEHORE CIRALIZLOEY TNV EL THWEZA, v —J 2 v U T L DHIED
FERDY, BADOEDOIRA e B A R LT,

ZIBIZEY | Minority HIEZ R E 5 & RIREZ, MIFRLER 4340 215 DAV A FHEIR O 3
WEAEE T DIENTET,
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FURAE RN e (R B RE LI ) BN B TR OB ) 71

[2012 A03 ZAZEFE]
SEEERERC Y R, AR, BB PR
VIR B REFFAIE R, IR B RN a~ T TA T E AT I ZADO KR S,

Ay D e/ NENL T B DB OIRENX . NIET 2 2872 AR E 4 712 & Db 6
DOFEFRE L THEBRAT A REEICL > TN TS, D L9 RfllaN Tofl
LR TIE, BRI (B 2 IBE N TORIGD X 5 72) BISEIRR & 138720 |
BT NZERICE CIAD BN TWEENSAET D HEAAW] . RO FOfEE
L L TR ED F OB T3ITEL 0 E WD [5TF0 %) NEx T, L
TINHOMWEIX, (LFISDBRIT, B0 RPBRED TERIR - Wk Lot TH%
R fEPE ] ZRELSE, ZOoFRMEAERICEGT 5,

AWML TIXZED X D 2flo—>2 L LT, EEAEYMOENIEIRM O EIER & B
RRIZE BT 2, FRCEMIOBE D HATEICE Z 2 THHRMAZE 2 ) 123 L, e
RO D IRl D70 5 585 KX L 9 2 0h, BAENRES T ET V&
MW= B8 52D H[1],

BRAEMIE, B SRR R Y AR R O YRR A 2 A5 M9~ 5 THHIAIRAIR % ) 12
L0, F—ENIZBIT 28RS EEEZEZBL L T\ 5, R 2 R8T 51
1%, MHFEEEENEWITATICEDY [R5 2T 20808355, Ll #ilxiE
b THIIE, 2 K TR OFFEY A A 22 FEFET 508, F0D X ) RS MELEk
RYEDOMRIELIZRTED LS IR YRR R R 258 L, ;a2 T 5
O, B TR,

ITAERR 2 72T IV T, BB AT R O BIRD X A T2 v 7 7258
B SNTEY . ZOEEN A ERICEER&EE Z K72 LTV 5 ATt 7w
BRI TND, &2 CTAME TR, BEDHRTINC BT 2 BT A2 ZET 5720,
SFEFDYAEARD S Z R DA RHICE B L, £ O 2 R o ikt 7
NEREEE S TENF Y I 2 b —va v w{ToT, & L CHIERAKRRE O TR
FPE) . BNICBT 25 a0 HEAEV) . KO TEOEM R IRES) ) 25, X6
TERC B A e E 2 -9 Rl REME & R L7z,

F72. OB IRZAL & G R D T e M E O AR — M. IR 5
BN RIS b IR 2 RT3/l REME © L L72[2], I ST 2 B 5
BRI L2,

[1] Takamiya, K., et al., Excluded volume effect enhances the homology pairing of model
chromosomes. NOLTA (2016) in press

[2] Awazu, A., Nuclear dynamical deformation-induced hetero- and euchromatin positioning
Phys. Rev. E 92, 032709 (2015)
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KRR+t s LHRC
FOURPRFBEEFRTER BEREAEMFEHE AT LA XEKHEFPH=
HYBSEITERT Ay AT DR 2 —  BRUEwTEE S v — T

EMIZIBIT DR CHOME B REEHX, AEmIEENCK 1 B IO LB A A A H
ZEITEY, #HERO BERIZESKI T B JE B O A HBR B O 22 B 2 A A 2 FEARAY L Z5@E i S BT
W%, CRY R° PER Z U /"B ICRESNOME A IR EH 2 VB DR BLES— H JE W T H)
THIETERHEND, B VR LAO I EMTHY, TOREZEIT, 1% EE (100
) Tho, ZDJEME ORI, B B REEHERY 7B O8] (& — A — 3 —ifil
B MEHECTHHIENRESNTE T, v /a2 ZFE@BO EMED— 5T, o0 OWE 1,
NFETORIERFR IO RERHZ 2 7 E OB N 2y 50 i | 2D 7 N2 e A 7RIB L
TRY, WELIEM B FFFHI B W TH D BIMEICE RN TR L EEO RN CX L
DIRE I TETZ,

DIy T OIEPEEENN | AR EIROITEN X LZ WL CEE IR L TNDHDTE
A0 B2 IXZOREICKL T, £7°, BEEREE &0 lo TN OB A KEk2
NG — st E & T HIE T A RFEHI BT 50 T 82 EER IR E T 52 L
ATl ZRFD T F R T Dkt E EA2 RN TOR B FIEL B L, A
FHRE) AT D EE X RV ERBLEZIIT A T ERETHZ LRI, £
OFEF, FEE A B2 71 1 s 720 1,000~20,000 43 7 DI e —Er ik ¢
EENTHIENHALNE ST,

R R 73 B R A A AT RE LS 3 AME H RFET & L VB E A OB EZ N AHT-01T, EHIT
CRY Z /37 E OMEFRN 728 BARMERR S iR KO~ A @RI A B B HHE I E
AT o0, TORER. M RZEEZL O 0 FiElkZ R E L, CRY i fE #ha ol 8]
RARBICEMSELERZERE TR AFRT LN AIREERDICE ST, BLREEWZ L
2, AR EL 5T ERIT, 9L CRYL 2L/ E O — A — S —{fl I 2
5200, ZBORERE I, o (&) WO BECER T 5 R e RN ERM
HIRFEHEENZ AN T, 2o B OESR - #E 2 (B) WL ELTEBIREHEEZL 267
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2 X ¥ MREORA, KHEELTOHBEHEZROEHEA AOT-18E  ErihiB{T K2 HRE
3 M EE DENF T/ BEROXFEHAEORRE AOT-13E  EptthiisT
4 BH RS AIEKISE B 2R FREZRAN - HABBBEORELLE - SRBEAA—DVY AOT-13F  Efithigfy
AOT-28E 5 =h AH A wngﬁmsmo:w_v\.ws_ﬁn:m_u_m jcoﬂmwomﬂ protein for super-resolution imaging AOT-2BE KFEA k=R
by high-speed single molecule detection
6 SR % PYPZ FIF L 1= G E HAE KA F ORISR AO1-2BF skFHEEA
7 JEI —# Minority control of synchronized dynamics in the population of biological oscillators AOT-2BF k@A
Bt S X BV 8 iR f%— KRAYFJ B89 BKohinoor & SPoD-ExPANiE & F M= ERE S DS VBREBENA A —D VT Bt X BV
A02-18E 9 =E A8l KIBBEELES R T LAICRET 2PHDFICE D PR T Lkl A02-13E BSME
10 HE EA Development of Fluorescent Nanodiamond Probes for Studying Protein Function and Structure A02-13f BEME
1 Frig ' Visualization of chromatin structure and dynamics with single nucleosome imaging A02-23t HIB—1&
PN BEFRERROVHMEEYS .
2 sn# S TRETRBRIE, B UISHEREEY ) MEERTE O — A2 FIE— T
A02-331 13 A Rt LEASFEN LEDFIRRAMEE £& ) XLFIE A02-381 LHZRCD
14 HBER FA Development of High-throughput Production System of Genetically Engineered Mice A02-33F  FHERC
AO3-13F 15 B8 th— PRSI FRIEROEBR~LE - hEEERY FT—Y OERA AO3-13E ERth—
16 F kA The Key and Unlock Mechanisms in F1-ATPase Unveiled by Single Molecule Time Series Analysis AO3-13 EHth—
17 i Alth “OHMEEYER MRENBBERROER—T 0 T« TR ER Y LAY — LI EHIIT— AO3-13E ERth—
18 Flechsig Holger Evolutionary optimization of simple polymer networks: Models of synthetic allosteric proteins AO3-13E EHth—
19 dil EE DEMEMBEO-OOMERE SR Y bT—0 ORETHHEEH & ZOEA AO3-13F ERth—
A03-2Bt 20 %H HX BRAFMIC & D& E-MADF / X7 — L TOREHE A03-21F SHBE
21 Bl WE wwqmunmg_nwm_ﬂmmwmns between Kai proteins dependent on phosphorylation states of KaiC AO3-2HF SHISE MiERE
2012_AO1/ABEHE 22 LT &E FEEA T U ERANARRNEREERDNLIC L B HIE 2012_AO1/ABEHE
23 Kt # Development of Photochemical Tools to Regulate Biomolecular Functions 2012_AO1 A B HE
24 TR Stochastic mxn«mww_os m._:n rapid m._wwms_u_v\ of the Smm_ is a critical step 2012 AO1/ABEHE SiB{tIE
for regulating cytotoxicity of Vibrio parahaemolyticus
25 Bith F1F BINMAER AV AF Y N—TOWNETAF S URBRE Y VEEIRH 2012_AO1/ABEHE
2012_A02/2 S5 1 26 x5 H—E WINEREEE—F—F VR VEDS VA LEBZ ARMEERICERT 59 FHE 2012_A02/A S5 HE
27 ki NS LEOFT TRSFOUMEEIC & 5 PHB S F T RAE O HIEEHE 2012_A02/AB5HE
28 3 Eh REEOLHBWEVNRVBED I A—ILT 1 D JIZHEIT DY v RO UKTFEDRET 2012_A02/A B3 1
29 NG B HBUNERDENIREHIE S R T LDRFE 2012_A02/AB5HE
Temporal Dimer Formations of Various G-Protein Coupled Receptors ’
%0 5 o : Quantitative Approaches by Using Single-Molecule Observation Method 2012_A02A 53
31 %H BR HIEFLEEAROBECR SN DHEDER 2012_A02/AE5 1
32 B HE EYEEET / I UEBREFORREMBEEEA 2012_A02/A BB
33 NI #REA ABEEYHH b5V RR—2 —AcrBOEBEREFNIAFIIR 2012_A02/AH1E
2012_A03 A5 34 R FE RFDNTYFITE HHEREEDRIL 2012_A0 3 A& HE
35 EH Molecular behavior of DNA in a cell-sized compartment coated by lipids 2012_A0 3 NS 1F
2014_AO1/ABEHE 36 EC| SH L UDBSFROBEEFRILT S 1 HFEHAKICE D CBREDRI 2014_AO1/ABEHE
37 HE E=— MEDEMEICEH T HBSHREDHER 2014_AO1 NS5 HE
38 BR R DA TFEERBI= v MEHEIC & 5 MERIIRHAEFI 2014_AO1/NBEHE
39 RE BE Character Projection FXEFHRIEEIC & 57/ FAOERKEMEEEDORF 2014_AOTAEEHE
40 =R e GABA/NIIOD T B b+ L ERBEAN & 7 B GABASAIE HEAE 2014_AO1/ABEBE
2014_A02/2 B3 1 4 BRE B AIVODLF X RIVEN LA VIV UFIA L ABEEMRRAMEDAEZH 2014_AO27ASEHE KI5
42 NG FRE] HMEANAEBRRE BT (CHIET 55 FiE 2014_A02/AB5HE
43 R BF DS FIC & 2REERITES T ILIG & T OHE 2014_A02/2 S5 1
44 b e RBOF U EA TERY BT DS FIC & SESHIRAD S EEMEDFIHE 2014_A02/AB5HE
45 B A BRWRINT 7O0—FIC & DUNBE O - IRHEHEDAZE 2014_A02/2 S5 1
46 HX M EE ST FIVREICHE S BRMEERMEL 2014_A02/A B3 HE
47 A EE RN EESAFIEICE T S pEME L D 2014_A02/3 S 1
2014_A03A S 3T 48 " AETF DEDE VIR EE—F—IC & HHBMEAEA LT R SHEEOHRM A H =X LOFEHA 2014_AO3/ABHE
49 Al & DEOL VNV EE—E—I2LBETFT7 14 v Va1 BRBHAEOBREN A H = X LOHEH 2014_AO3ASFHE_#iHRE
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8. RARA—HRKRET

Hififat oL OB OMEL

[A01-1 B Hi T )
FEHIEEA 2, THEEY, &FIL Y BT >, ERE ]
VBRBF « QBIC, ZBROK - taET B T 4 T, S HROKER - AR, CHOREE - T

AWFZEHIE T, [+ EE S0/ DB DT Fay —  OEwmRNLET LW A
I ARSI, AT, 2O OV TRELE,

FARERIZ BT, KRS, FiZe O DO, Ml R H oz 2 KE<E 2D, Hilzid,
DA DERFE AT =X B i35 [FE L 14 (Seed and Soil) MR EAUIE, R BN
(2> T RGN (Seed) 23, L2180, MhoO#AHR (Soil) (THEE L, = Z CHIFELF7-72iE
BA T T D, 20 Seed 1. I H 5 ER HE M =7 13 R A8 BR A5 A A2 (Circulating
Tumor Cells: CTC) EFFIXAV, ZDIMHEH COLFTEMENLIE, 100 T{EIZ 1 EFRE LS HiLT
WD, OFITIE, RIS N T2 etk iiaGPS Mz 7' mr I3  FSnbEEIch
HFERE DM IPS MIfEMEMERE CHBLLIZ 21T, O JE FHICHEFERED v 1PS Mifu s HY
Blan=—%FBlT 5 ENMBILTND, MIEMIZIBITAI~A VT 4 BHELT B AT
ZALN=A VT4~ aVT A NEFEND AT =K N3 REECIThONTE T
DYFNEET F P —E R LTS,

Hox 13, S IRICHE B UTco MM IS SRR rvdropnine peg
TOMBLRE BRI IECLHTHY D EAM A, 25k
DN BE 52 5720 O BEERBERThD, Lnl, ||
ST, SWET A L o ] e
B, FOEBEEFHINIHE TIEZRWn, Fx ik, oM 3 :j;:’;edmm

RE R L, O D OMIRL AN F 27N o5 % il e
HINZH T2 LAy 7 A8, Bt/ L h 72
Hefframesr Uiz,

W7 N—T" R LTz~ A7aRay 7Ly T R A A
(B 10~40pm)IZ Mz PHCIAD %, $Ra—hSh
i et @ i) N N /DN 1) g S0 RY = = S~ 2111 PRV
L7 E i 9%, fli S ilasbikiL, =
YE TVl CEZEA A ALS I, B &R I L F
frand, ERRIZED, #EP BT~ E 7 =L Ny ve  BEflasRaE AR
%EH@%{TQ@E%Q%%E&E&@O7‘:0 Fuijita H, et al., RSC Adv., 5, 16968 (2015)!

AHAMEL BT, B2 S REM 2787 1PS MY, Aoga/e iPS Mlie Tl Tuis
VV/ING3f- Pentadecane &L CWNAZ L% RILT-, AHTNIE, ¥ TVICLD 70
HHEFEDS AND FIZEDT=D | A —Ty MEIELZ2O0, DEUIEE TER Wl T
STUNR AT IS FTBE THY | 0 IR O D F i s T&E D, BIfEIX, AV—7 A &
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A spontaneously switchable fluorescent protein for super-resolution
imaging by high-speed single molecule detection
Hiroki Takauchi', Yoshiyuki Arai'?, Masahiro Nakano'-?
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Super-resolution microscopy has been enabled us to overcome diffraction barrier and observe
nanometer-scale biological events in living cells. A photoswitchable fluorescent proteins
(RSFPs), which can be switched between fluorescent and non-fluorescent states by light play
an important role for super-resolution imaging. Among them, Dreiklang is the first RSFP
whose fluorescence excitation spectrum is independent from those for switching on and off
[1], enabling us compatible use with many super-resolution methods such as RESOLFT
(Reversible Saturable Optical Fluorescence Transitions), PALM  (PhotoActivatable
Localization Microscopy), and SOFI (Super-resolution Optical Fluctuation Imaging).
However, the switching speed of Dreiklang is too slow to perform high-speed
super-resolution imaging. Herein, we have developed a novel switchable fluorescent protein,
SSFP (Spontaneously-Switchable Fluorescent Protein) that can spontaneously switch on from
the dark state at millisecond order kinetics. SSFP allows single molecule
localization-based super-resolution imaging within 1 s (Figure) at fast acquisition rate (1 ms
exposure time). Thus, SSFP is promising for investigating and intricate nanometer-scale

biological phenomena in cells.

Figure. Left: Single molecule image. Right: Reconstructed super-resolution image of
SSFP-vimentin in HeLa cells.

[1]Tanja Brakemann et al. Nature Biotechnology 29, 942-947 (2011)
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Minority control of synchronized dynamics
in the population of biological oscillators

A01-2
Kazuki Horikawa

Div. Bioimaging, Inst. Biomedical Sciences, Tokushima Univ.

Oscillation & Wave is a commonly observed dynamics in many biological processes.
While experimental and mathematical analysis have significantly deepened our understanding
of robust dynamics such as stable oscillation and wave propagation, unstable dynamics
characteristic to the transition from premature to mature system were poorly understood. To
experimentally address how the robust oscillation and wave emerges from un-organized
initial condition, we focused on the developmental pattern formation of social amoeba that
self-organizes the spiral shaped aggregation wave assisted with intercellular cAMP relay. We
first investigated the transition dynamics from unorganized to synchronized oscillation and
identified the cellular heterogeneity of cAMP signaling abiity. To ask the molecular basis of
heterogeneous cAMP dynamics, we next quantified the abundance of key enzymes for cAMP
oscillation. GFP-knockin strains for cAMP receptor, adenylate cyclase and associated
positive/negative regulators were generated and were subjected for biochemical and
microscopic analysis, revealed that the copy number of key enzymes significantly differs
among genes and cell population (max. 2-order of the difference in both cases). Finally,
coupled analysis of molecular counting and cAMP dynamics identified the heterogeneous
signaling ability strongly correlates with protein copy number of the most rare enzyme. On
the basis of our quantitative data, we would like to discuss how the small number of genes
controls structural and functional changes of genetic network and how the minority of cells
regulates the collective behavior of cell population during the developmental pattern

formation.
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[1] Hafi et al., Nat. Methods 11 (2014) 579.
[2] Tiwari et al., Nat. Methods 12 (2015) 515.
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Development of Fluorescent Nanodiamond Probes for Studying Protein
Function and Structure

[A02-1 BE]
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Visualization of chromatin structure and dynamics
with single nucleosome imaging

(A 2E]

Tadasu Nozaki and Kazuhiro Maeshima

Long genomic DNA is organized three dimensionally within the eukaryotic cell and
proteins search their target sites in such crowded nucleus. In this situation, a protein as
molecular machinery needs to move around such complicated folded DNA and interrogate its
target site, and the chromatin becomes a huge obstacle. Thus, chromatin structure and
dynamics seem to be deeply related to diverse cellular functions but not merely packaging,
and play a fundamental role in epigenetic regulation. Therefore, making the detailed
observation and description of chromatin is essential to understand the various life
phenomena in eukaryotes. Here, we report chromatin environment including structure and
dynamics in living mammalian cells observed by newly developed single nucleosome
imaging. We identified the difference of nucleosome dynamics in two transcriptional
chromatin states; nucleosomes around euchromatin-rich regions moved larger than around
heterochromatin-rich regions. Furthermore, single nucleosome imaging enabled us to identify
numerous compact clusters of nucleosomes in the interphase nucleus and mitotic
chromosomes. We propose the variation of chromatin dynamics and structure play curial roles

in search of genomic information by proteins.
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Development of High-throughput Production System of Genetically
Engineered Mice
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The Key and Unlock Mechanisms in F;-ATPase Unveiled by Single
Molecule Time Series Analysis
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Chun-Biu Lil, Hiroshi Uenoz, Rikiya Watanabez’3’4, Hiroyuki Noji2’4, Tamiki Komatsuzaki'
'Research Institute for Electronic Science, Hokkaido University. “Department of Applied
Chemistry, Graduate School of Engineering, University of Tokyo. *PRESTO, Japan Science
and Technology Agency. *CREST, Japan Science and Technology Agency.

F-ATPase (F)) is a rotary motor protein that can efficiently convert chemical energy to
mechanical work of rotation via fine coordinations of its conformational motions and reaction
sequences. Compared with reactant binding and product release, the ATP hydrolysis has
relatively little contributions to the torque and chemical energy generation. To scrutinize
possible roles of ATP hydrolysis, we investigate the detailed statistics of the catalytic dwells
from high-speed single wild-type F; observations, and detect a small rotation during the
catalytic dwell triggered by the ATP hydrolysis that is indiscernible in previous studies.
Moreover, we find in freely rotating F; that ATP hydrolysis is followed by the release of
inorganic phosphate (P;) with low synthesis rates. Finally, we propose functional roles of the
ATP hydrolysis as a key to kinetically unlock the subsequent Pj-release and promote the

correct reaction ordering.

Reference:
C.B. Li, H. Ueno, R. Watanabe, H. Noji, T. Komatsuzaki, “ATP Hydrolysis Assists Phosphate Release
and Promotes Reaction Ordering in F;-ATPase”, Nat. Commun., 6, 10223 (2015)
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Evolutionary optimization of simple polymer networks: Models of synthetic
allosteric proteins

Holger Flechsig
Department of Mathematical and Life Sciences and Research Center for the Mathematics on
Chromatin Life Dynamics (RCMCD), Graduate School of Science, Hiroshima University

Allostery describes the phenomenon that couples binding of a ligand at an allosteric site
to a structural/dynamical change at a remote regulator site. This mechanism is ubiquitous in
enzymes and often controls their functional activity. On the other side, the breakdown of
allosteric communication is related to enzymatic malfunction and may cause diseases or lead
to resistance in therapeutic treatments. I have constructed a model system that is based on the
conformational dynamics of elastic networks and allows the investigation of general
principles of allosteric effects. Starting from random elastic networks, which generally do not
reveal ordered communication between the two ligand sites, an iterative evolutionary
algorithm is applied in order to obtain networks which are optimized with respect to the
allosteric communication between the distant sites. The optimization strategy relies on
structural mutations which are evaluated in terms of their quality to improve allostery inside
the network conformation. Two prototype examples are presented, one in which cooperative
allosteric coupling is present and the second in which anti-cooperative allosteric is realized.
The designed networks are analyzed in terms of their structural flexibility and the propagation
of forces and strain between the distant functional sites is investigated. Thereby, clusters and
individual elements which represent key agents in the transmission of allosteric changes are
identified and the robustness of allosteric signaling with respect to perturbations of them can
be studied. The designed networks represent synthetic toy templates which allow to study
important aspects which underlie the mechanisms of allosteric communication via

conformational signaling on the level of purely mechanical properties.
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Dynamic interaction between Kai proteins dependent on phosphorylation states
of KaiC revealed by HS-AFM

[A03-2]

Takayuki Uchihashil, Tetsuya Moriz, Shogo Sugiaymal, Carl H. Johnsonz, Toshio Ando'
'Department of Physics/Bio-AFM FRC, Kanazawa University
*Department of Biological Science, Vanderbilt University

The circadian rhythm in cyanobacteria is essentially generated by an oscillator composed
of three Kai proteins (KaiA, KaiB and KaiC). The Kai system is very unique because the
self-sustainable oscillation of KaiC phosphorylation can be reconstructed in vitro only by
incubating KaiC with KaiA, KaiB and ATP."” KaiC is composed of tandemly duplicated
N-terminal (C1) and C-terminal (C2) domains and forms a hexamer with a double-ring shape.
1t is known that KaiA stimulates the auto-phosphorylation of KaiC, whereas KaiB promotes
the auto-dephosphorylation of KaiC by sequestering KaiA. Thus, interactions between three
Kai proteins modulate the phosphorylation state of KaiC and determine the phase of circadian
rhythm. Also, the number ratio of Kai proteins is essential to create the rhythm. However
detailed molecular mechanism and the reason why the number ratio of Kai proteins is
essential are unclear. Furthermore, it is still unknown whether the circadian rhythm can be
created at a low molecular concentration such as single molecular level.

Here we applied high-speed atomic force microscopy (HS-AFM) to directly visualize
dynamic interaction between Kai proteins. The HS-AFM image clearly showed that the KaiA
binds to the CII ring of KaiC but the KaiB binds to the CI ring. Also we found that the
binding affinity of KaiA and KaiB to the KaiC significantly depends on the phosphorylation
state of KaiC. KaiA repeated binding and dissociation on the CII ring of the phosphorylated
KaiC with a dissociation rate of ~4.5 /s, while, KaiA was strongly bound to the KaiC. We
confirmed that the dissociation constants of KaiA to KaiC showed circadian period
synchronized with the phosphorylation states of KaiC. KaiB also showed different affinity to
the CI ring of the KaiC dependent on the phosphorylation state. These results suggest that the
dynamic interaction plays a crucial role for the circadian rhythm of Kai systems and could
provide a novel model about the molecular interactions during the circadian model ,which can
reasonably explain the importance of the number ration of Kai proteins. Furthermore we try to
investigate if the interaction Kai protein’s is homogeneous or not depending on the

phosphorylation states of the KaiC hexamers.

Y'M. Nakajima et al., Science 308, 414-415 (2005).
2 T. Mori et al., PNAS 99, 17203-17208 (2002).
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Development of Photochemical Tools to Regulate Biomolecular Functions

[2012 AZEHE)
Shin Mizukami'?

!Graduate School of Engineering, “Immunology Frontier Research Center, Osaka University
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Title: Stochastic expression and rapid assembly of the T3SS1 is a critical
step for regulating cytotoxicity of Vibrio parahaemolyticus

[A01 8]
Authors: Akira Takahashi!, Takashi Uebanso', Takaaki Shimohata!, Hitomi Iba!, Kazuya
Nishimura?, Yuichi Taniguchi?, Kazuki Horikawa®, Mutsumi Aihara', Kazuaki Mawatari!
Affiliations: 1. Department of Preventive Environment and Nutrition, Institute of Health
Biosciences, University of Tokushima Graduate School, Tokushima, Japan.
2. Laboratory for Single Cell Gene Dynamics, Quantitative Biology Center, RIKEN, Osaka,
Japan
3. Division for Bioimaging, Institute of Health Biosciences, University

of Tokushima Graduate School, Tokushima, Japan.

Background. Type 3 secretion system (T3SS), is major virulent factor in over twenty
species of Gram-negative bacteria which export bacterial protein (effectors) to host cell to
manipulate its cellular function for owns hope. Moreover, T3SS is a prospective useful tool
with both experimental and therapeutic applications, including vaccine development.
Objectives. Upon analysis of the contribution of the T3SS injectisome and effector
involved in this paradigm, it is still unknown that the number and timing of expression of the
T3SS injectisone and effectors, and which factor have dominant role during infection are
unclear. In the present study, we used fluorescence protein combined with single cell analysis
to solve dynamics of the T3SS and effector during infection in Vibrio parahaemolyticus.
Methods and Results. During infection, Vp1671 (T3SS component) but not the Vp1680
(effector) proteins showed to make spot like localization along the membrane of the cell.
Although both percentages of spot positive cells and number of T3SS spots were increased
depend on a time of infection, assemblies of the Vp1671 to the T3SS occur prior to increase
fluorescence levels of bacterium in early time of infection. A dynamic range of the number of
T3SS spot is 10° to 10!. Cytotoxicity against the host cells were increased depend on both the
expression levels of Vp1680 and the number of T3SS spot.

Conclusions. The T3SS1 of V. parahaemolyticus uses a combination of a few injectisomes

and an abundance of effector protein to kill host cells.
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Temporal Dimer Formations of Various G-Protein Coupled Receptors:
Quantitative Approaches by Using Single-Molecule Observation Method

[2012 A02]
Rinshi S. Kasai
Institute for Frontier Medical Sciences,
Institute for Integrated Cell-Material Sciences (WPI-iCeMS),
Kyoto University, Japan

G-protein coupled receptors or GPCRs comprise the largest protein superfamily in
mammalian genomes. Although GPCRs were previously believed to function as monomers
rather than dimers or larger oligomers, according to recent studies, both homo- and
hetero-dimerizations of GPCRs are found to have important roles for tuning signal
transduction processes. However, the actual mechanism of how both homo- and
hetero-dimers harmonically organize various signal transduction cascades remains to be
solved. As the first step to understand this, the numbers of monomers, homo- and
hetero-dimers as well as their lifetimes must be known, which can be obtained from the
parameters describing equilibria and dynamics of homo- and hetero-dimer formations.

Despite the importance of such parameters, most of previous researches were unable to
derive them because of the limitations of research methods; denaturing conditions, e.g.
chemical crosslinking and solubilization with detergent, as well as insufficient spatiotemporal
resolution of dimer detection mask the nature of dimer formation.

The single fluorescent-molecule observation method enables us to directly observe
diffusion of each protein in living cell. By applying this, it turned out that all of the GPCRs I
observed form temporal homo-dimers with the lifetimes of ~100 milliseconds. Therefore, this
result suggests that the temporal association/dissociation, or so-called “dynamic equilibrium
between monomers and dimers in the plasma membrane”, is one of the common
characteristics found in GPCRs. In addition, the single fluorescent-molecule observation
method allows us to investigate how this dynamics of dimer formation is affected by agonist
stimulation. Here, I’d like to report recent findings of GPCR dimerization, which lead to

understand how GPCR dimers are employed in signal transductions.
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Molecular behavior of DNA in a cell-sized compartment coated by lipids

[/AZE A03 FE]
Tsutomu Hamada

School of Materials Science, Japan Advanced Institute of Science and Technology (JAIST)

The behavior of long DNA molecules in a cell-sized confined space was investigated [1].
We prepared water-in-oil droplets covered by phospholipids, which mimic the inner space of
a cell [2], following the encapsulation of DNA molecules with unfolded coil and folded
globule conformations. Microscopic observation revealed that the adsorption of coiled DNA
onto the membrane surface depended on the size of the vesicular space. Globular DNA
showed a cell-size-dependent unfolding transition after adsorption on the membrane. We
discuss the mechanism of these trends by considering the free energy of DNA together with a
polyamine in the solution. The free energy of our model was consistent with the present
experimental data. The cooperative interaction of DNA and polyamines with a membrane
surface leads to the size-dependent behavior of molecular systems in a small space. These
findings may contribute to a better understanding of the physical mechanism of molecular

events and reactions inside a cell.

[1] T. Hamada, et al., Phys. Rev. E, 91, 062717 (2015).
[2] T. Hamada & K. Yoshikawa, Materials, 5,2292-2305 (2012).
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I CEERREO —DTHDH, FAL, ZORKARNZ2MNE 257280 Ml Eos 254K
RNEE OYLHCET A | 1 32 21T, 7 IV fiRe TEBF T80 (S m A Nk
43 F1% 40,000 Hz; 1856345 7-1% 10,000 Hz. 3% 100 {HO4 % 2 f& /3 FEEIFE, 2
Wt/ 3 RIt) DB LR D TET, ZNOLOHMNERIHLI-SESEe 1 0L
SRal—ar R,

(1) TI7F U IE MO B IZLDEE O UIAD LEZEOFE, B ~DFE S/ itk

(2) Ay T4 —NRGFROT X T H— 5 LD By O [ED T E

(3) IBETZ 7 MR FEND, B FROT 7 4=T 4—% R ALV —ar

(4) IO % B72 55y TR SRR RF DRI 01T % . HIREIEE b oD ik e e

(5) B/ NEA~D Iy TR AP L IR R i~ O RPERE AL N ~D B IA A
728 DAL D FEARF A E-CMRENS . 1| 0 TEBIO A HELZ NP5 TIUH LEGE
TCRFE 52, a8 — IRV DB D5y T-EHLE RO IR NI RN R & X
JESHETWDATEENE, 72, D) TRLEIRIEICED, FrE D03y - RSB BT
BRI AR L TS ATREME A RSN,

AWFZE Tl B TRe—L A Yo ray /o PR DI a4 XD
EWEDE, 3R, ERROBMIEGREBEA L TRB IO TWAEWIERL, T
2oL, [y AR =y N KELEREEL TX 7, BICHEAB AR REL ., A
faBfRtemEE 1 o B A GO 8 TRl B 2o 7o i 3 flaiss oy
oA XOREE L, S ORI S [FRE I ONTEE R T 7 F g # O B2k > T
HEILNTNDIE, AV 27—V (¥ 10 nm ) OV Hy FEA RE 2=y LR
EiEZ RO ENTD =y MER Y TIFRES OB ZJEH TR EIL TN O &I
LRHIZT 7 EATELIE, BORTET IR L FORRFROLAH 2L, BEHENS
DL FATEITZHL TVADZE BRERS - TET-, 2T, I/ A XD ERE L
BREEDZEACIZIG T TR ] CRMIZ A T2 DI L7270 FHECTHY , M,
B FEGEBI =y b N5 LT, 1) —6) ITRFESN DM D FEAH) 72
G LR RE A Y SR AL CWBEE ZBND,



Character Projection S XBFRBEEZ XL 57T/ FHOERKEESZED
BR%E

[A01 AZEFE])
RERESE ' MRS PEA T R HEEE
VIRER R — MR B S AT DML 2 I ER R R b A A B A SR R

EREAOC S FAE F CLYFAA—D 7R AR 457 /B8 1 AL E A 100nm 7+
FEDTRDOBANTZES 100nm F2E DT NI =0 A TEDONIZ AT TAER Th D, ikt ez 77
B YETHE, B HITE DR E D3R E OO R A lim T 52 8T TET, RODJE
DI LFRNEIT(< 10772 YD B A WS T ZLITLY . RO T O S 3715 BoF
DMEIRS AL, e M OEIET TAFAE T TD 1 53 A A= TR REIL 725,

INET, EBEROE RIS E AR LT, /B 0 R EERS D IR E NI L,
DNA FH[FI#H#E 2 A T2 Holliday & DNA Q43I B8 53 5 —& —4&
X8 RuvB OFEREMNT 24T o 72, LINL7Z2h 5, T /B8 0 & W =R ZE 2 LR oD i i
TFEETDIOIIE, R AN NERZ R OE T, WENPMLETH D, EERO
TR X RSSO TR R SR L7 AT . KEMERICITE SV, 22T,
Character Projection (CP)J5 = FHfEZEELZFIHL . EFHE — RN T 2281240,
TE¥ENHE % LI aANE NP2 a AT, ZOREH, 1RO TR TEELL 10cm DA 55
FTAFARDG, 10mm X 10mm OF /B A HAx A 61 BAFR AaEL 727, BIfE, CP AT
VERIL7=7 /B8 0 Helii e I T, BE % 72 DNA fE B2 L 0B OMSBERNT 21T > TD, &
EF Y =R T 7 AN B L 72 AT AL Ry o /2 — U HERR I B WD T AT L
CpG Rk BE 595 UHRF1 22737 D SRA RALAZOWT, ZNETICEL i H
IZOWTHE T D,



GABA /pMEADO T O +UBIEEI 5 H D GABA HiEH#iE

[A01-235E])
TR AR T
[l S R R B AR A Fe AL

PR OITFHAREEIL, MR EDE 2N LIz v 7 ABZEIZ L - T T bt T
Do MRAREMEIX, 71 b AT X o THEEY S s R K o T/NENIZIRHE S
L, ABEWEIC L > T e U OBESRIENRR Y | ZOFEMI A D = X LTS
STV, —J, U F T A/PITER 40 7 A— MV ERUNR TS EEFEIR
RED pH (§9 5.6) TlEHED 7 1 FAX 1 Db WEHE &7 D, ARAZRFFEEHE T,
EFERREBICBW T T T R/NRENTHA EFE LW T 1 b D3RR EYE & B
Mad DO A2 B L L, LLTF OWFIERE 2 572,

[1] T RPEA~DT ' b AR O E &N 1k T 7 Z/NMa ot
I%. pKa 2 7.1 BREE D pH B Mkt & v X7 B O®ENREE ) GIRFER 5 7
BEOKIGTHD STz, LrLaeRns, ko pH 7 v —7 Tlid pH6 LL T
HEE=H—TERPOZITITTHD, 2T, Fexid pKa~6.5 D pH Bz MHAS
BNy BRI —7 L LT, /INUBRMEA OB ERZ B LZ & 2 A, ERDOME
L0b 3 EFRERV 15 BEETH-TZ, £/, /IENIEOREERE S FEH 25 <
(58mM/pH) . —D>D/NMADFERMALIEREIZI VTR 1200 HO 7 1 kAR LT
L2 EDVHA LT, MM ORFER (15 7)) 1%, oy S 7 v 2 I VRO EUA
FIREITITNZ LB MERN~O T v s AN 7 V2 X U TRBUA B3 B % H
E LTV D AREME SRR X 41L7- (Egashira et al., J Neurosci, 35, 3701-3710, 2015),

[2] HHIMEAR RS EYE GABA Bt O it - BB MMRIZEME CTh D 7L
2 2R HIVER R EYE T H D GABA O/NENEREIZ IS 1T 5 pH BRI R 722
HIENRBEINTWS, B2 [1] THWEEKRIZ, KON T V2 I V==
—a L ThbHZH,.GABA /NMAIZEITF A7 a2 b r#REICHOWTIIAHTH D, F 2 T,
GABAVME= o —n1 U DHIZ Venus ZHELT 5~ U A ROWEVREEEMIEZ VT
GABA /NMaN~7'v ~ VENED EEMT 21T o 72, ZOFEHR. (1) EFIRIED GABA
/NEN pH 28 6.4 LIEFIZEWZ &L (2) EFEIREISWL Y A< £ TIZ, —F pH6.4
DIFECTB s, TOBTAH UL T64IZREDZE,. (3) GABA Bk K
Bllo=o—v T, @O b2 R o7, pH6.0 £ THMH(LT o2 &, &
D BN o T2, B OFERNS . GABA Bk (ROIEMEILIZIZ/ BN pH OIETF
DVETHDHZ L, GABA kI 7o b Lot Tcd s = &, /M GABA
DFEFFIZIT GABA-H X MHIE N R T2 b TV D MENRSH 5 Z L%, T 7 AN
HEN~D GABA Bkt O — 55238 52N 72 > 7= (Egashira et al., #FEH)

AElDEAEFIERERESTIE. [2]) ITOWTHRAX —RELZITR I,



AIWOIDLFRILENLESA VIV OFDALILR
B MR A#EOER

A02 NFEBE
HEZS— 1), PRI B 7, 75 T, KSR
AEHE KK B T e R A R4y B

oz 13, AV TNV ANVAPRE BN O Ca? RE EREN LTy
LT FIVDOIEHALIC I = R YA b= R TUHEL MR TIA TN AT %
AL TWD, RIFFETIX, A 7NV FIANVZPE FRIA~O Ca? it AT 5
%7(77:7\‘&785‘7’13?21,7”:0 B AR LT A VAR -2 T BB BE B 2212 0 B 235

25 LT ARy M CRIFTHIND18557 Ca? R EF-NBUIS V-, 202 inb,

fﬁﬂ’ﬂﬂﬁi‘%ﬁ@ T IACENTZZ L T E DI A IV AR SEGAR AT BN DS R PN~ Ca2'
EMASEDEMM 7 THHEE Z LI, Fo, IV LT oy i —Z R 2 I ZALER L
7oL A UANVAELTHI R Ca* PR IE R BIHR L A VARG I &7z, siRNA %
\ZRDINT T LT X RND )7 BT THIRBEDRE RGO, UL EDOFERNG, A
TNTZ P TA VAT IN T BT ¥ 3% U THIIBNIZ Ca? 2 it ASE DI EDVRIEX
iy WIS, AN T BT % FET T IALSNAZENRESILTNDIEND, A 7/L T
/#'7/(/1/7\57//\7 LTIV DT Y VN EERE G T AT LT, kR EE
W IRBT OFE R IV BT v LA LA HA 2o BB EE T HIENRENT,
&bl ﬁ/v/ib%ﬂﬂw@wﬂf~/a/’f FARZAVF R RROIRIT 2AT ST 2 A L T
N BT FOVER BB EIE O C KUl HA X F L DOFE R ICEE THHIEN /R
SNz, LEDOFERNS A TNV AN RTHINT T AT v RV EFEETHIETHE
FENIZ Ca* i ASH, TLHESN /T R YA h— AU CHIAEICEIA D Z L )3
ONETR ST A2, in vivo IZBITA DN T AT vy i — DA )V ARG 20 B kR
ALl RURIZAN YD LT ay i — ik G L VANV ARG A L2 2A, Ly
VLTI —OFGIZEY TANREGERIHI ST, L2235 T in vivo IZBWTH
IV BT RIS A L AR B B R B A S D L AR ST,

RAS—TIL, MHE DT A VAR08, & DH ORI E LGN LB 2 | &
VIOA LTIV T A VARG BT A HAE R EEIZ B L Ch bbb CEam L7z v N,



HERAEFRRZHZICHET 55 FHiE

[/AZE A02 BE)
NEBFRE] . N, SEHOND., EEHE, KEER
ZEBRE: « REFPZEZAAFGER « A mPl s

% < OMEITEBNE ) 1 Th D XAEZ BRI & TR 2Kk T %, RN
EE A KB T 57010, SABEOEALE & ABILEE ICHIE S TW 5, MEEY
7V AEITHEOMIZ 1 ARIEITFRXAUEZEE L., BRXAEOAREIL, GTPase @ FIhF
NIEIZ, FIWF & A u &l ATPase T D FIhG BEIZHIEI L T\ 5, AfEkIC
Sl L CLLE, Fex 13T OB Tz FIhG ICE 8424 T, GFP @la % v %7
& % 72 FIhF, FIhG Z 1 E D JJTE#IEE & FInG ATPase & F— 7 28 BAR D AT %
Wiz, TOFER., ATPase &M K7z FING B BIK T, ~ABAREHIE I HE 22 b
IWCTERAUEBZEL L0y, #IZ ATPase IEMED @\ FING Z2HBARTIE, XA EEH
i < PLE SIVRIEMARAERIC R o722 L v D ATPase IEPEDY FING O~ A BAREHIH
BREICBWTEETHLZ LA RN Lz, & 2 AN, ATP MK ARG AL 0 28 5
(D60A)TlX, ATPase JHIEIFZDONDIZH b BT, RABAREGIENICEE L 25 E
T AR LD ORME T T DI ED ., HAREHRINTWE72®, FIWG OXAE
A A BN HIET D HEREIL. BE D ATPase iETEL D & ATP fEGREICIKIEL TV D &
B2 BiD, ATP DAKZIRIL, XAERKE 1 RO B EE I HIET 25 72 DI B
THV. 77 AT a—=0 TOEREZRZLTVWDEBEZTWD GRSURBRREBH) .

VT A& 1T, ATPase IEMEDIEF ITEm <. RAEBDOAEEZIZ %S FIWG & LTO
FERE D W DITIA ZBRIKICER LT, ZOAERIME Ot 21D 7-, F Ok
IZBWT, ZOERKITEEMENEL, 512, ATP 2125 & ZOREMENHET =
EMbootz, £, BELOTWSRMETH AR O ATPase iEMEN EH L7z, 20z
LB, ATPase 1M & BEEMEICIIEE Z T LIZMHBMER H D EE 2 b, B
BELOWERE R TIX, ATPFE T CHOHERTH D T EDRB I N7, BEEITHE
MRARESICL D D TIERNWEEZE X TV, BREGFELZE 2 TEENAZIMZ 5 TR
L, ERIKIZBITAX 7 VAT ROMEREZT A Y b—7 @ CHERLEY &L
ehy . M TE R oTz, BUEMOHIEZ B> T 5,

ARFFETIL, HCIERR LU 7= FINF £7-13 FIhG 2424t oM NIZ 38U T 2R R 8122
L. AN TV FIhF DR~ BEN T 200> fRIZF1F5 FIWF D551 8E A FEARE DR
REWAGNCTHZES BEEEL TWD, BifE, A02 BEOR M ME— 1+ (B QBIC) LDk
FIAFZEIZED . Venus Zfl & SH72 FINF O 55 HEH A 45D T 5, FIhWF-Venus % 44 {K
NORBSEDEREZBIZICHW T BRABIANERIIND G2 F T FIWF ORI
FAET 20 T BOFHIERDTEY, T Z28EIT>T\D, RAEBIEID C V7KL
BEEAE FIG 7326 771 C CU 7 D EEEHER T 55 2 65728, Venus-FIiG D7 -
LEBZIZ LY FIWF D5y 185 HEE TEH LML D,



DR FICL DR TR BIURED 7T VI & DOBEHE

[/AZE A02 BE]
T T
KRR FPE Amiseentsekl AP pit=

MRLTE AN & B LT DI E Rz NI T AR M Rl D 52 AR & o /X 7 BT M4y 1
BREETHZETAE— M5, RS FOL I FEMEDORFELEMTHY .
ZOALFHRMEEIZ LD | MRS ADNMEM AT 5 2 & ZEFEH 62N Lic, BUREA
TIE, BRSBTS L, fiRed THRUWENH 2 3 2t #'E & LT 2,4,6-trichloro anisole
(TCA)ECs0= 190 nM) & Z O ERLMEEZHE L TWD, £HE b, BIEARRSH
F3MRE BICEBENOSRFTIINCHFET DA 7 ) v 7 X7 VAT RIEMER A A
> F ¥ #/L(Cyclic nucleotide-gated channel, CNG channel) & 77 /L 3 o Az 7
7 A RF + %/ (Calcium-activated Cl channel, Clcachannel) 7»3NEfGEHIIZEE 04
HZET, BN AREL, ENNEEEMIEE~ LI EH LWV BRAVEE
MR TH D, AT FXYRNDEAT I T AZMBIDITIL, ANV T LA A=Y
V77 EOMBENREETIE R, Ny TF 7 F U FEERWD Z & THA 72T
TOAF > F ¥ Vi 5EBREZHEL (N7 —=Y7 7 07k) A4 F
Y XNEIBDA GO, B KA v Yy —RER I OEEEEE, fid T
ERRT 70 —F MM N TH D EEZOND, B2, TRHDOF v XVEHE
DESKAEBFHRFEOR R LT, FYRAARZSEEITED S N Ay Uy —
(CAMP) R0V 0 A T PR E D FE R 72 ERFRIZF B OMGEEIL, REZFITBIT D
VI TIMEMDA T = A N5 BT, BELRBED 1 >THSH, LrL, ZTHET
DEXAEHFSEFICE N T, BREBIXEZRES 100nm FZETHH 70, EXT2IRET
BRAEBPHTFEZHWEERNEXRNETH Y MENO S THEEZMD 2 & BT
ENEMRPELTORWIREETH o7, 22T, Ny F o7 7o 7FEEHLE LIy
AT LEMFEH L, R EHWTZBREO R L, CRREEYE 2 - R T E iR
E b & [RIREOFH L. EIIGE 2 aiék - it L7,

AREI D H L, DEDER 5 F DR AT MBS H R T52812H 5,
AWFFRIZBNTUL, DED G F AT o F X RNV ETERTAT 4 7T 58510
WTC, EEEICHREBEZY — 5y he LT B R TRENTOMBLN K 1 DX A7 A% MGE
L7z, 72— 5T RIS OB 721 CTA LR TldZel MifaNI LD F v v
#ii (olfactory adaptation, olfactory masking)23E8 5-L CUW B2 b | IR IH A #1IZ S
F DT L OB LI NI SN AHEE 2RI T 572010 AL P E LR E oA
Tyl AR D B RMEIZ DUV TIRREL 72,

AEIDOFIRESFETIX, A4 T RV OEMEIEICRER T2 7 — 22z, D+
IR 7 TN Z S| ST A=A LE MENNTD FX AT IV A& THE
9%,



REOF 2 EATERYBI DS FICLD
ES #lfE 0 2 REYE O il ]

[A02 AZEFE])
LS . H M
ZZRIBSTERI KRS AR iR

ES AifalE, RobiREEMER L2 6, BRI ERC NI BOG LT AR 7 A
faRit AT E VD T 2MHEENET 5, BS Ml T 20X 9 REn
PEE D1 IBOWIRIL, BET v 7T LT H2OOBENTET VR THD,

ES ffa s ALl c st L CEE Mz Ao e v o 2 EiE, ROBIREED ES
AN AR — M7 MIaER ChH D Z L 2RmBT 5, 2O X5 AR —2HET 8K
FITEEIZ OB S, &V DlF, BE5 KT Nanog DB T IL)S ES Hilld T 65 »
TS Z &L, R<MmbnTWD, —F, mIEDWIIEN S, Gsk3b & Mek @ inhibitor
ZUSIN U 7o Mg Eq e (LR, 2 BEi & PES) 1238\ TlE, Nanog D¥) MR E £ 5
ZEBLHMBLENTEY, Ko ES MIfRICB T 28 a T RBLOFED T 0 EEME A SRR
THEZ LD, L, 28 THEELIZES M ThoTH, LFEICKT D
FOSPEITMIEM CARY—TH D Z £ 0D, Nanog OFRELN—E/2RETH ES fiflaod
WREBITFEO W TWD EHEESN D, ZORL EEHET HBE 71X, ES MlanZ6E
4% Nanog O BN L~V THIEIT 5 &5 2 Hiv, ES MO ZREMENFIEICHT 72 7240 B
ZOI0 L EWFES LD, £ 2 TH A 1L, Nanog 23 @ W\ —ME &7~ 2i B3z s C
LRBNKE LT HBR T E2RE LT,

~ 7 A BS M@z xt L C. splice acceptor (Z Venus Z 35 L7z & v & B T8 T
N7 v RY & —% piggyBac N T VARV U EHWTEALE, ZOXRT X =N
J IO R BREG T ~EAT D & G OEEEIREEN Venus DB SN 5,
ARETIEH, 7 AA~DFFANLT VF DZET D DT, HFEEORENIAT D Z L
KL RBInFEAT Y —=0 7 TE BB OREZWIFRFT& 5,34 13 Venus
DI A EHIIZ B WD CRIFIICEIZET 5 Z LI L0 20 BEHIC B W T H BN AH)
TOHEBTEZEIAE LT, FELEEE T2 S OITHNT L, Venus OIEHLEE 235y
{LEE L FHRE T D BIZ T 2R E LTz, T OBs 1O @A & IR BUMAZ % . Venus
B RiAe & FEMERIRE & LT sorting L C RNAseq 21T - 72 &8, Venus BHIEMIAR X, 5
AR D TRIMEMEDEWVIREEE Z 2 D, &HIT, ZOBEETFORBE L ~L
% qQRT-PCR TEE L72 & Z A, Venus FEMEMIIE TIX, BB FEY Offaxt B FMEN 1
PLFTHO, BELNANEeOMIELFET DI ENRINT,

INHDOMERIT, =7 A ES MIfICIE, ZHETHESNTW AR - RS IR
ENFIET A2 L amnd, 62, ZOBRMMUIRIEDN, Bx NEE LEBEZH
LETLHVESFITEVHIEHINTWD AREELRE L TR Y | DEMEAMFOET
NVERBZRELTHEHREEZDND,



KRR T 7 0 — FIT XD UUHEER D EIBEHE DR A

[AZE A02 BF)
E1{ 5N
BRI RF SE B T e B R

K

Z OEMRIRLIL, 73 FINZIR DT AL72Y | FRIE IR ER EFFE DY 70k
DT IRIA TN RNVETCIR T Dy R TT I IIA T DUHE TN LTI 7 3 UG L
AR I N OND ZETHIBE 2 2T 5, IFEER DI Z il 353 7 VR ER R
IAEEBR DA R 2 2 X DRI TENIHEA TWDH, INHEER 2S B BRI RSN AR A 1
RIRBTRER 3 IS\, FTo, WHEER 1. A I OO FRF Lo T L a A7 G & 13 R
AT, RSHIRIED RRINRT 7 F ABRMED AL LT R 7 7o E 2 LTI | 2B INHE
FDHDME B> TNRN, Z TR Tl Makaa i FiEICd > T, OUNHEER
N H BN RSN R A L, QUNHE CE DM AL HfR T 5 b BFEE LTz,

Fex X7 s I oMt A XOMPEEREICE A LT N LRIk 2 /58 L
[1]. WHEERARD U » 7 IS BRANTTERR SN D SRR, EOREE, 77 F €/
~— NI AT (HMM) | 77 F Ui ER+ (A F ke —2R or 7
JF =) BREICEHALCT 7 FraBEAIEDLE, NRETA X<T 7 F Ak
DFgiR | ORI HAITINMREO Y VI NARER S ND Z E 2R A LT,

ZEFIANHIE S 7 T U RV S B B, U U VTR N & 7 D RETRNIZSTTE
REN, AT NCE DT I T UABHEOBINEREIZ L > TV VR IMELE Xz,
AW K o T, WHEERTERIC I 1T DU INASHZEM & X 42 v OB & 52 B & 2>
Wik TZ, S, T F U EDO I AV UBED ERICHEWY 7 NUHE L. &
TR SN D Z E B R LTIEN, U o 7 ONGEEEIXIEE RO U o 7 OBEL
(ZHBIT D &S | B OISR 12 2@ 3 2 B O BB AT LT[2],

actin polymerization ring self-assembly myosin-dependent contraction

oil actin (monomer)

\}g\ .&/ A f{;{q iy, \\.}}1&*.',!. ey
& % SN % > N S
e | § % 4 % § O’fv
& . - = \ = =
S .. L E S\ & = = 3 =
:‘; fo 574 ié»:;’ cmpc é:'»:% E
. c. : & = = = %, &
’% ‘i\\ h 2 \g‘ ,/";‘;; &‘? )'

}i;;?ﬁ,% R\ \ 'fs; o S (o '?'»\r ‘%z(\

phospholipids

[1] Miyazaki, Chiba, Ishiwata, Protoc. Exch. doi:10.1038/protex.2015.029 (2015)
[2] Miyazaki, Chiba, Eguchi, Ohki, Ishiwata, Nat. Cell Biol. 17, 480-489 (2015)



EEES T FLGEEICHES BRNEBMER

[A02 AZEFE])
PRAHERG ' FHE 7
VRS AT AT AT MR 2 — PRIROKRT REFEBEE SR

IR AR A EEALIL, BN DA A R FE I > TR RS, A dm ok
ARIFEDO1OELTEINTWS, F2, ATV 0BENEIEBICESE T, Mildida &ice
STIYREWEREAEBET 5720 ELMEEE 21T TV AZ LTI b CnAZET
HD, LinL, ELMEESIER T U7 T IRZEORKITIEFITEHETHY, B AY
DY T T NARZE R O FEMITRE 0 DR THD, MRS R Dictyostelium
discoideum 13 TP ZAE R TAHAEEMAEY T, BE X7 A— RO HEMlaAEmEL T
ZHEFHL CODDS, ALK BB IS0 L B B EA T2 cAMP (23 DA b EE)NZ L~ T
HEAEL., ZMEZTER T, HIFMERTE X cAMP 2552958, ZAUISEL T H O
HeE Ca” DAY, ZIUTBREL GEENEE S ENDZENMBIN TS, b
B OIEIZIB T, HIIERT TR CIXT 7 F V BEAICLDT 7T L 74T A MO E DM
JRERTTIZHUHL, R TIET 7T o 74T A NRIA T T M EER T 228 TIUEL
TWD, ZIUSKIL T, 77F L OFEA - BLEAICIT HS Ca” B REBNTWHDI LN S
zhﬂ\zo UL EDZEmnn, b HEENC I8 D MRME T R & E Eh A 1 a0 0 L R 5 5

Iz, H%ﬂﬂ{fm@%f;%lkbf@uv@\Z) EMMEBZHIND, L, FEERICITE
Ea{m%ﬂ: BT 7 T /AR ZESLEE I EEEA O TODONNEI BT
720N, T %75 2T BTeOIIE, B ORRFEALEEALIES 7 T A REB XU
B2 RIS 32 BB D,

ARRFGE T, BN ME 38 % O T MR RE B O IR AT F 1R 2 SE L, dok
iﬁ%ﬁ%?f“ﬂ%%ﬁ@5’/(A§7OX§+?H'J7E*%HEE’U LUV TTIZED AR L7~ T, ZIVET
2. N&BI72 cAMP I L> TIEEAL S — @A W A Z &N FHIS A L LB I
fﬂiﬂﬁ%/\ﬂ;ﬁ BIFD cAMP 7 Lo EI H R IEENIIGNC T, H?E“‘ﬂh@ﬂﬁ"*%ﬂ
AN Z > TWAZEZ A LT D2 LTI L, cAMP HREHC B AU EAL 22 A3 B o
STWDZEMHLIN o7, Fio, BN EFAFES 7 T A O RIEFHIZ TS 7255 R,
AL OB T Ca®’, K, H 7L @%47&/75%’2/\5’] IR > TWAZENRIBI T,
ZOHBEHIEENZEND cAMP ELIET 7T MBEEIZB W T, EOIOREEEH->TH

DNERET D,



MR YE@RETEICE T SmEE S DR

[/AZEHE]
[id] FH RS
B A AT DF g o 2 —

M ERE L, Fox OfEO b T Z s &[RRI, Bk 72 HiigRE 2 S 2
LIk UCHEREHZ R L TWD, FlxiX, M TiE, 2R
HRLE - FH W25 E TE < OfE THENEEHEME CThH 5 2 & 2R3 55 R0
BN TWD, ZhEROREEDTZOITIX, LERYE VTR & X THEE SN D5
ICESZ ENEETH D, T, Mo TWEREEME S T —F—ThdIT X
UL EDOELDIC L TAT A TWAE & ZITERITLVWONEZMD Z L0
KDDTEAS DD,

FI=HiE, ZHE T, MIEN 1 DA A= 0 Z RO X DR RO E E
. BIGE T A 7 A A= A WRPTO X R BESEROBIREEE LD
FRFMMRIER EOFH LWEHIITFEZBRE T 5 2 & T, ZORMBEICIRY A TE T,
FEORER., RN K o THUNE I IR 72 RS2 b3 B S, AN Bk
DIRPTENZEWIED R Z R Z Lo T&E 72, £, —#HOEROEBEND |
HRANO X R O a B—803 % nM 2 LR D AIVTUWN D & 5 D Eei: A3 ik il 48]
ICARERICERE TH L Z LRI, £2 T, MELMHAGDOELEEET VA
ML, FHEMY I 2 L —v g U ORGE LR, R s Do EaRic kv,
AR THFA O &z lmEflE 2 EB L 2 5 2 EAR STz,

X 5T, [A—DOFEE EGF v 7 FIVBEERIGHT 5 2 & T, MlaE» o~
DV Al ERK OEEIZBW TS, IEDQWFEE & A B K 2§40 o s\ 2 2 me
THMEDGONDOOH D, THDOFRERIT, RINMEBRICBIT DT 22—V > FHE
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Partitioning of genome-size DNA in the dividing model cell membrane

[/AZE AO3 BF]
Hiroaki SUZUKI

MRNICB T D7 7 50 TH) 1%, B TOHITERSRITBONTHA T
—H = R EEOBFEIERIC IV HIE IS TS, RIBE e & OJFEZME CIX
RGBS 2N OO, R - HFIERICBWT 1 Mias-v 145 2 DNA
NIESADLL IR STWD. Jun & Mulder 1%, KIGHE ORIRE « BEN O HH 1/
SREBICHE LA BT/ A DNA OFCThOra vy I al—ya a7,
DNAR T b B —MIZ B CHEBRT 2 203 TDNA O EENZA TIN5 & W 9 filx $2
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Fluctuations and responses in chemotaxis signaling systems
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