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Data Science Research Laboratories, NEC Corporation
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The principle and application of fluorescent protein-based FRET probes for
visualization of signal transduction
OfAHIETT L, HA—1E L2
VR R SRR R A SR 2 WA & /N1 A o 2 —

OMlichiyuki Matsuda?, Kazuhiro Aoki?

! Graduate School of Medicine, Kyoto University, 2 Okazaki Institute for Integrative Bioscience

Genetically-encoded or GFP-based probes/biosensors based on the principle of Forster
resonance energy transfer (FRET) are great tools to monitor the activity changes of signaling
molecules in living cells. A number of intramolecular FRET biosensors, which comprise both
the donor and the acceptor fluorophores within a single protein, have been developed to
visualize signalling molecules such as Ca21, phospholipids, small GTPases, protein kinases
and so on. It is widely accepted that the intramolecular FRET biosensors enjoy higher
sensitivity and easier loading to cells and mice as compared with intermolecular FRET
biosensors, which consist of a pair of donor and acceptor fluorophores. A critical drawback of
the intramolecular FRET biosensors is that conventional gene-delivery techniques including
the transfection of linearized DNAs and viral vectors of Retroviridae often fail to generate
stable cell lines expressing FRET biosensors. In many cases, the generated cell lines express
only the donor or acceptor fluorescent protein. This phenomenon may be due to recombination
between the donor and acceptor fluorescent proteins. We recently developed techniques to
avoid this problem by using either transposon-mediated gene transfer or GFP proteins with
minimal nucleotide sequence homology. Moreover, we have succeeded to generate transgenic
mice stably-expressing such FRET biosensors by using the transposon-mediated gene transfer.
We will show how the stable expression of FRET biosensors opens the way to reveal

something that we have never known.
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Fluorescence correlation analysis
for visualizing exogenous DNA degradation in living cells

A
il

Offe 2 K& 12
LVRESEHATR B IFGEAT « /NA A AT ¢ JVAFSEER . 2B LSRR RT « s AT AfFgEE X —
(OAkira Sasakil?

1 Biomedical Research Institute, AIST, 2 QBiC, RIKEN

KRB EZERNICEAL, RIBZ NV EERBLSETV 24—y N2/ v/ XU L
720 F 2R IR - EREFRITEHA MR B OIREIED 1 D& LTHIRF SN TWD, BIEFEA
IhERROEEN RO M ik, BEFHEROFZAICH T T CTEERPFETH L, Ak, JokE
BAORBUTFEEIZPHH I N D& TH Y AT Y 7 —HE & L CTHk DNA SfRIEM: 2 Ko,
Z D K O TR BA A A B U R BN A 1) B S D I3 & oINS A Sz shok DNA O
HmAEERLL, O FAN=ALIEDLZERARARTHD, LLRBL, AETMaoR T
EXRIDDF DRSNS EZT=F—T D LIRS Thhole, RIFRTIX, EXTH—
ARWNICI I 2405k DNA O4fR%w =% —3 25 ikE LT, @M YL (Fluorescence
correlation spectroscopy; FCS) 72 & ONMIZ ¢ Jt#H A 40 B8 43 't ¥%  (Fluorescence cross-correlation
spectroscopy; FCCS) % f\ 7z, £ DOfER. COST Ml DMIE 51T D4k DNA 43 i 1 BERI L
NT (FF AT 27 v a rnbBInFRBELORH A 7 — % L TERD) EITL TS Z
LW BN oo, BITHMRED OILBORE NS Z D5 RITT Y X7 LT —BICk 26D T
X722 EHERI L 72[1], —J7C, FCS 72 5 ONZ FCCS 1IN D 1 DA% ET 5 FIETH S
72 A1k DNA D JGTER o i ke 2 R ZE [ D E IS~ v B 795 Z SRR R H o 72,
& 2 TR ST g — R OFH BEfiEHTYE O — > Raster image correlation spectroscopy (RICS)
& FDYEsEE TH 5 Raster image cross-correlation spectroscopy (ccRICS) % 3 f L 7=, Fe 4 1340 A AR
BT I Sl e HOEME DNA 7'm — 73 QNS G FRBE 2 T 42 7’0 7' L& 2 2 A 12 B
LTz, ZORE, 1TMROTFCEGIZS FE#R Ok DNA 3 F O RES) #EHA T vy B
7 L. 5k DNA 53 fifiafe 2 % A 57 7 A8 & UL TRBT 52 LITkP Lz, 612, Mfukiz
X o THIFVE D DNA SEEMEICERE 22030 5 Z L 29O TR LZ[2), ZAUZMiaMIc A >
72443k DNA O, 7 b ONTHIK DY & DS KIBAR T DR AT 2 P O g I & 4 2 B
BREFARTHD, MRAEDFTIEINT VAT 27 v a VEIRBIAS OB TWER, TR
Tzl va UEOZENRSEIFRER LICHERNX 7 LT —BIERICEASND 2 L ERET D,
ZHUTHIENHE LS A ETHEVFEM SNV TRBRD ST F AT =ALTHY . FrLWEEE
AA LT TO—DBFICHFET DB bND, £, "M AA A=V TORBHITENTSH,
ST DRAEITINZ T, 53 FERE - o FRMEAEERZ b TE o480 e LTHEBRTE 5 L HIfF L
TW5,

[1] Sasaki A. et al., Journal of Controlled Release 143 (1), 104-111 (2010)
[2] Sasaki A. et al., Scientific reports 5 (2015)

.62-



S1-1

JARFUAA—DUTEYBR)TOTSIIUTHE
Reprogramming and nuclear dynamics
OHA &I
LE SREL PP FERAE MR B A AV A = 2o ¥ — KGNS ) LEhHE AFZEERFT
OYusuke Miyanari

'Okazaki Institute for Integrative Bioscience, ?Division of nuclear dyanamics

77 ADNAIRZ <~ F o & LTI EFL, EEEUMOBENIZ 237 MG S LTV 5.
7 u~F RN TT VX DCBIET 50 Tide< . BENICHER b S hizf#Ez &> T
%o ZDONARR e 7 o~ F v EkiEE (NG D) 1382 e BENBIGUCIELS BB LT 5,
B O ABIET D L, —ARBIZODRUVEERD L5 IZEZX 208, ZoRHTIEsn~TF
MWEAFT I Z7IZBNTNWD, ZTDr7ua~F oo [#& ) (35 REDT ) AMERICERICES
LTWD I ENRBINTNDD, ZOFEMITH LT > TR, Fx XA TDNAKG ¥
NRIBETALEIZHE X VXV BafESE 5 2 LIk o T BENY 7 2EiEZ L X - HIlaN TA A
— VU I A RS LI(TGVIE), AT IV E TOMERE. Hilo~ 7 AIRFEAERICE
BINH) Tl T I TICElT AL HTICER Ly a~F oA A= TR AR
%

Ref. Miyanari Y, Nature, 2012,
Miyanari Y, Nat.Str.Mol.Bio, 2013
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chromatin structure
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Miyanari Lab
Laboratory of Nuclear Dynamies _
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Single-molecule imaging of cell surface receptors
Offe g s
ST e IS ) A R e
OYasushi Sako

Cellular Informatics Laboratory, RIKEN

F U U bEEER % KR (Receptor tyrosine kinase: RTK)E L Y 3 B G & (/& %7
Z 71K (G-protein coupled receptor: GPCR)IZ., 2 SDONERZHMIFEZ AR CTH Y | FE /R
FIERICH B 5D, ABHTIX, ZFH RTK & GPCRIZET 5 2 2O HK 1. EGF &K
ARG v 2 I R AR ORI 31T D ERE A O 1 M L TR B Vs A L A SRR
T 5, TNENDZFERSF 2w CE A EAR L CAEMRICRBLS S, EEHOSGIRE, VT
NOMIE R AE & O AEAEN 2 82 a0t BMEE F TRl 2 2 & TE 5, VAV A L
EGF Z &K1 2 BRZ B L CHA Y VB TIEMHIL T2 Z LR <mbTW 523, ML
DZFHEG XY T REGURIN D, BEEND 4 &K, I oICENL EoEmRSE K%
B - fIRE L TV, U RS, 2 BKRZT TREERESAERDOIER IR L, FIRFIZX
FIROEERMEZIR T SE508, ZOHEERE TR EEFEIR AR L, 2T k> TERS
BIEPIR SN TND ZEPHLNI R Tz, MIREERE L OMAEMFEMIZ, FL L THIELE
3, AmETHIEIND, JNVF I VBZREIE, EFRNR2EEREZERL TWD, 4 &K,
SEMEL Vo EKREAERLELEIND, 7TI=Z MFEETF TIX., BIREGHEEER L TRV E
245 RNEOEELENT 5, 38K GERELZARITIBLT LT A= MRINATD B
S2HELTEY, ZoREBOERIHS . SEEITNIIV, 7TIA=X MEINE, SHEERITREE LT
10 3 UL EDOREREGERZIZA L T, BB/ NG DR~ IAEND, UAEDOXSIT, »
THOZHEERDOKRE S . MRS AT & 2 BEHERSOSBIZITIRAFE L TV D 2 L DVRIE S 41
T&7,
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Pursuing the real image of lipid raft with new glycan probes
O gL 12
Vg BOREEIS AR AR 2 R E — MRS & A T DL
OHiromune Ando*?
! Department of Applied Bioorganic Chemistry, Gifu University, ? Institution for Integrated
Cell-Material Sciences (WPI-iCeMS), Kyoto University

HE'E Z 7 b &1d, 1997 4E1Z K. Simons 512 L - THEME S =M y OB X > THE LT 1%
REMEDOTU/INEK D Z & Th H[1], EIETOD, mb@éﬁ@?%%ﬁﬁ_iMﬁ\w@E%¥m
HHEIZAGIEB L. ZOREER, AT EERES FITBE—Icam L Tnd EEX LTV, —
T BEZ 7 ME HOMOEAEZAE (REMITIE, GPI 7 o —REREZAK), 2L A
Ta—/, fafny) VIRE. A7 4 v TREIRE D DD AE)—REERTH Y . T IURESCIK
S BI D EERAKEEEZE Y L SN TWD, L, ZOEGEK->TE, 4B bismnike
KLZHATHY, IFEZ 7 MIMRRFBEIZHAET 2 HE (BR)] ORI RIFEMEE V> TR,
Fex OILFEFTRE CTH LA, 8RS AR iCeMS) 1%, MMH O 1 7B L% BREE L T, GPI
7/w~ﬂ%@% CHARRSN Y AT D L. EORRFHR ST GPI 7 — RN
K7 Z A2 —THIREMD Y T TNV NEE L, VY7 FTMeEnE\ITT5 2 L 2D Ttz
[2], 7. SORDMHITEY . GPlI 7 o I —RIZFRITEFREOMIEEF T, a L X7 a—
JARFINC AR ZBERZ IR L TEBY . 21T 7 MEEDOK & 72 5 B/ ORISR Th
LZEERALMNILERBL Ll FEZ 7 hOoMs+& LTEELESNDAT 40
FENEE O COERERS T 7 MERA~DB G- OEFAIIRZICH SN TR, IFET 7 FOfF
TERER, BEBEMEAFICI VT, R 7 ¢ VIEREIR SN RB O T L e otz Zhud, Ml
HCRIRD AT 4 2 IHERRE & FERICIRSE O 2 E OHPRDEIATFH L= T T e VB fFE L e 2
EMERTH D,
AEETIE, MR, RO LR U TR L2 1 0 FBHNCE L7z X 7 ¢ v SR E 08t 7 o
—TIWZOWVWTIRNTDHEEBIZ, 1 O FECL s THL N E ol ToORT ¢ 2 THE
BE (R TABE VI WEREEAT O 7V AT FeEXITnbd a7 O, 77 MMy
T EOMAEERIZ O W TR RS T2 < [4],

2% 30k

[1] K. Simons, E. Ikonen, Nature 1997, 387, 569-572.

[2] K. G. N. Suzuki et al. J. Cell. Biol. 2007, 177, 717-730; K. G. N. Suzuki et al. J. Cell. Biol. 2007, 177,
731-742.

[3] K. G. N. Suzuki et al. Nat. Chem. Biol. 2012, 8, 774-783.

[4] N. Komura et al. Nat. Chem. Biol. 2016, 12, 402-410.
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Fluorogenic Probes Designed for Multicolor Live-Cell Imaging Reveal Role of GLUT4
N-Glycosylation in Intracellular Trafficking
OZgHlFh, 22 S L SR kE—RR 12
REPCREE: LIRS Lbgesr, 27 m o7 4 Tt o 7 —
OKazuya Kikuchit, Shinya Hirayama?, Yuichiro Hori?

! Graduate School of Engineering, 2 Immunology Frontier Research Center, Osaka University

BEABEOBREIX, Milno 4 RO IV Tiied TEE & EI A4 R L T\\W5b, Glucose
transporter 4 (GLUT4) & MIfaNENRENAEARD R A A A X ¥ A DHEFFIZHNEDEHED—2>Th 5,
GLUT4 1%, NG Z R OIRERE THY . A AV VR L0 | MifaEcgiT L 7=
—AZEMVIAL Z LA HNTND, ZOHIINEIRED BT 2 MPERIFORIK & 725 Z L b,
B REHE ORI AE RN - EROIICBIT 2 RERMEL 2> TS, LLRRS, GLUTA
O N FEATBESIL, MIRNEIE~ORENZRE L TUImeEnH v . A STy, 22
T, HEODBE LI-EAE T ~kiETH D PYP (Photoactive yellow protein) # 7 % 7= A
A=V TN IS LT GLUTA OEfE A Al b4 2 & & &I N AR D& 2 F1 ~ 7z,

PYP 1%, AL kD 125 7 X V62 5/NEHETH Y | HLlE 7~ ) UiFEER
CRREMICEAEREAT O ENMON TS, T E TOMIEICBWT, PYP ¥ 7 L HINEH'E
DA EAE A MRNICRELSE, PYP ¥ 740 L CHBE A E ZFFREACEER LA A —
YT HEM AR L CE e, RS, EERIREE CTIXIEE YT, PYP ¥ 7 L ORI AR VL
HIREZEZ FA SIS DREt 7 v —7 ) ZF L, B mE W S/N B CTARIBEAN OE H'E % ]
BT 2 Z LITEI LTV D, ABFFETIE, BRDEROEN LR T L2ERORE T v —T %
HWn 2 &, GLUT4 OEREDRFZERA A —2 v T HIORE 21T >7=, ZOHMEIEH L,
PESHIZ AR BLE A & GLUT4 BEH R B BAR %2 VAR 92 = & ¢, GLUT4 @ N #E 500
FHOMBINENRBIZ 1T DHEREZ I 2T LTz,

Ref. S. Hirayama, Y. Hori, Z. Benedek, T. Suzuki & K. Kikuchi, “Fluorogenic Probes Reveal a Role of
GLUT4 N-Glycosylation in Intracellular Trafficking”, Nature Chem. Biol., 12, in press (2016).
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Visualizing cell architecture and function through the window of single-molecule
OB ER 12, RNR 2, Lgfefn+ 1
VR R B AR B2 SR 2 5 R R B = A SR
ONaoki Watanabe'?, Tai Kiuchi, Sawako Yamashiro!
1 Kyoto University Graduate School of Biostudies

2 Kyoto University Graduate School of Medicine

ARG IR D FEAEREER L oA mIEiEE XX 5, DivbiuT, @B EERIC K S
725 EYtn & FEBLT DB AG HOLBAREE IRIS ZBi% L7= (Kiuchi et al. Nature Methods 12: 743-6,
2015), ZAUE. 2014 FFD ) —~)VEZE 3G Th HBMRBEMEE OB RMEE wiRT 5T

m—F & LU THERINTWD, BAFOBMGIRME T, sOtiURCEt s o R 7 B 2 AV TR

HZEEHT 5, TOHE, 12 nm BROFURD VA XEAFRE/R U X VXV B OBEND E
FRHIZEB L7 20nm DL RO A7 — )L COL L0432 — > OFIRIZREECH » . ERO iz
A7ﬁ$bé%%#\_;ﬁﬁﬁﬂw27/7éﬂfétoA%%ﬂﬁthk_kfﬁ%#&@
o> TEgY Ly~ EHNIHIREHETH L, ZOREICK L, bhvbiid, BiRICHE &%
%%ﬁ@ﬂ#ﬁ%7n~f%%wtnaw9€~yay%miof%%ﬁ%m%%ﬁ%¢574
TATIZRY, IEREICRVWEBEE#RE FZHR T FELZ RN L, &610, 7r—7%0ik
Loo@ﬁﬁﬁé7n~fmﬁﬁﬁéik?\L@®@W@®@ﬁ@®§yﬂ7g%ﬂ*ﬁﬁﬁ
THIET D ENAREE Mo Tz, T IRIS 1, BeWFEIKIZ 51T 2505y T DRl E S =k ot O fiF
BIRE OPLEM 2 CEA 2R E b o TR, ZOISHANBENS Z ERM/BEIN TV D,
o, bivbid, EXEILIEC L2 ERROER D FEANE FEB Lol A A=Y 7k
eSiMS B4 2 BA%E L7~ (Yamashiro et al. MBoC 25, 1010-24, 2014; Meth. Cell Biol.125, 43-59,
2015), [REIE, FMREEROMIILRIC L A A=Y v 7 RESE L5772, Al &l
HOET VMR THLIF L XaDsr T A NMNUSHTL2Z LT, 77 FI AT U OIE IR
T FUREDELS  MEAITE 2 DB HOWTHRIEAED 7, #5E1T. Wilson & (Nature 465,
373-7,2010) 23[F] UARARSR 2 W TZfEAT /N HERME L7z T A TIATPase 37 7 F 2 #iiE D Fith
EAET D) &) G ST IERG O 2 Sz Lz (Bfah), BRIV Z L2, eSiMS 74
WX DERIEND T 7 F OB EAHE X, 77— kT 7 F o7 v —7 % H\ iz Theriot &
Mitchison DE4 727+ b7 7T 4 _X—3 a3 (PAF) 2 &5 —TOHIEM (Nature 352, 126-31
1991) LV, FELSEHNEDTH -7, Z DS ME \MF%7¢%79~%V7£%’
2 %, Tardy & (Biophys. J. 69, 1674-82, 1995) 73/~ L 7-AEGk D WP FFHL 0 AT K HREZEIZE
K9 % “%®E%ﬁﬁk%ﬂ%bt:ﬂ%@$%ﬁ\uhﬁiﬁﬁ%ﬁﬁfvyk%%of\
ARG F- DB & 2 IEFICHIIE T 5 2 & ~DOffAR e Y 2 v 2R T 5,
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Spatiotemporal manipulation and imaging of signaling molecules in neuron
OMlFIE
LA PR SE T
OHideji Murakoshit

! National Institute for Physiological Sciences

Ca2*/Calmodulin-dependent kinase II (CaMKII) is one of the most important
signaling molecules for long-term potentiation and associated spine enlargement
underlying learning and memory. Here, to understand the function of CaMKII for
synaptic plasticity, we developed genetically encoded light-inducible CaMKII
inhibitor and photo-activatable CaMKII by wusing LOV2 derived from
phototropinl. We applied these newly developed optogenetic tools for the study of
structural plasticity of single dendritic spines by using 2-photon fluorescence
microscope and glutamate uncaging, and found that 1) ~60 s of CaMKII activation
is sufficient for inducing transient and sustained spine enlargement, 2) CaMKII
activation alone is sufficient for triggering structural plasticity. In addition, using
2-photon fluorescence lifetime imaging microscopy, we visualized the activity of
potential CaMKII downstream molecules (Cdc42 and RhoA) to understand the
spatiotemporal dynamics of these molecules during structural plasticity induced
by caged-glutamate stimulation. We found that Cdc42 and RhoA were rapidly
activated in the stimulated spine, and were then followed by a phase of persistent
activation lasting more than 30 min. Furthermore, the inhibition of the RhoA
pathway preferentially inhibited the initial spine growth, whereas the inhibition
of the Cdc42 pathway blocked the maintenance of sustained structural plasticity.
Thus, RhoA and Cdc42 relay transient CaMKII activation to synapse-specific,

long-term signaling required for spine structural plasticity.
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Light-sheet microscopy: technical development and applications for developmental and
cell biology
Oy it
LR W ESE T
OShigenori Nonaka!

! National Institute for Basic Biology

e — NHEIREE L1, A S EW Y — MIRICEETE L & B35 2 & TRV 2155
BEMEEOTIERTH D, T O HMNTILL b T 5 HE SEEMEEC < 536> — MEAKEIITE
B 72 R - SEEtE DD S LR KREREFTH Y | BABEOMIER) 2 3 IRTTHIIZ AT
s 2 ECIEFITRA LY — L Th b, —H., BBt~y MR LRELIEEL TS, Ly
— FAVREINETRINLD 2 & CEEA AL ST D L, MEFOMES BRI TV D,

FEEITH & OAEYFHEE CTH 5~ U AWBEDO AL ZNE ST 2, KFZLRF A
BThLITBHEED I v a b LT RIEFFIAMSE AT 2 ¢, BMBiaRE Lz 5
HLOWIKBT 2R A BT CTE 7o, A4 7T A—,3 (Amoeba proteus) O 71AG: % 1 @ik THE 2 5 A
WEE. 2 JeFARIC ko TIREBBIERRE & 18] L SO OERITARATRETS o 72 IRV B 2 [l 37 Sk &
IRAEMERICBEHTE D X O LIEBMEE. E2/07 2,

:pyv
FRH XS4

JIEESE
ﬁ

AR5 )

SNt

L. e — N O AR B

2. 0.5 T LICNIKIREE LA AT A — " DiEH)
(FRIOIREDORIEIZIER)
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< Analysis of Axon Guidance Mechanism by Fluorescent Live-cell Imaging and Traction
Force Microscopy >
Ot IEZ
R BB HEIT R TR « A A A = AR
(ONaoyuki Inagaki

Graduate School of Biological Sciences, Nara Institute of Science and Technology

Neurons extend axons to the right destinations, and form complicated networks in the brain. Axonal
outgrowth can be navigated by extracellular chemical cues such as soluble chemicals (chemotaxis) and
substrate—bound chemicals (haptotaxis); they are called axon guidance molecules. Actin filaments
(F-actins) polymerize at the leading edge of axon (growth cone) and depolymerize proximally; this, with
myosin Il activity, induces retrograde flow of F-actins. It has been proposed that the forces underlying axon
outgrowth and guidance may be regulated by the modulation of coupling efficiency between F-actin flow
and the extracellular substrate via linker “clutch” molecules. However, how cell signaling controls the
coupling efficiency remains unknown.

We recently identified a protein shootinl, and are analyzing the molecular mechanisms for axon
outgrowth and guidance, using fluorescent live-cell imaging, traction force microscopy and molecular
loss-of-function manipulation. We show that shootinl functions as a clutch molecule that couples F-actin
retrograde flow and the substrate at axonal growth cones to promote axon outgrowth. A soluble axon
guidance molecule netrin-1 positively regulates forces at axonal growth cones via Pak1-mediated shootinl
phosphorylation. This phosphorylation enhanced the interaction between shootinl and F-actin retrograde
flow and the interaction between shootinl and a cell adhesion molecule L1-CAM, thereby promoting
F-actin-substrate coupling, force generation, and axon outgrowth. These results suggest that shootinl is
located at a critical interface, transducing a signal of netrin-1 into the forces for axon guidance. We also
report that shootinl is involved in the axon guidance mediated by a substrate-bound axon guidance

molecule laminin
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Watching fast dynamics of biomolecules with gold nanoprobes

OffEf 5K 12
LE SRRV RSN AV A o A H— - SRR
B SR R WNE S TUNE 7B S S S S 7 T = i ke S

ORyota lino!?

! Okazaki Institute for Integrative Bioscience and Institute for Molecular Science

National Institutes of Natural Sciences, 2 Department of Functional Molecular Science, School of
Physical Sciences, The Graduate University for Advanced Studies (SOKENDALI)

TexlZ et ki) /vy Feafih 7 m—7 & U THWzEERELA A —2 > 7 C[L, 2],
R FE— Z —OEEFBROWR T 7 2=y FOMELLOY A F I/ A% 15 FFHIL T
W5, A X0 nm D& R4t vy ROBEURITIER 2@\ 7 ARG oind
e, BEDORRpREEZ~A 7 o ET T2 LN TH L, IHLIT/LNDL T TR
BETY TN/ A X b @mnicd, &7 K OBIETIE L nm ONLERERE, &7/ 2y
NOBZTIX 1°OAE ) REHELZERTETH D, SHICET /vy FNOT 45— 2§
ERVD & ALE LR Z RRICERBEICREST 22 L bAETH D, ZNbDETS ) Tr—T
A XA AM~10 M BBEDO S FE—F— LD b REVR FHESELHMEEHA ERTL,
PERERBUCH OAKRDOBE ZINE T L LR E=F—FT DI LB TE D,

AR T, B TE— 4 —Th b V-ATPase [3,4,5], ) =7 3 FE—4#—ThHX % [5]
BEOXFT—E0 15 THUTHO DL R BBFBE, L0 FAtEoEHz EmT5
VEBY A B = R BZHOW TN T 5,

[1] Ueno H, et al., Biophys. J. 2010. 98: 2014-2023.

[2] Enoki S, et al., Anal. Chem. 2015 87: 2079-2086.

[3] Minagawa Y, et al., J. Biol. Chem. 2013 288: 32700-32707.
[4] Ueno H, et al., J. Biol. Chem. 2014 289: 31212-31223.

[5] lino R, et al., Curr. Opin. Struct. Biol. 2015. 31: 49-56

[6] Isojima H, et al., Nat. Chem. Biol. 2016 12: 290-297.
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Single particle analysis of proteins by cryo-elelctron microscopy
kN
B ARFL e A BT SR P
Kazuyoshi Murata

National Institute for physiological Sciences

W, 7 7 A4 TEFUEBIC L D 2 /3 B O R HEETIX, S F S E il fHmmic
RERBEHZZT TND, RFEIX ¥ o7 HOE(G % B BRMEE TR Lfﬁ@%ﬁ?é;
LITEY, 2O FEEEZHLNIT D, AEH TR, RAEROINLDOFELHRT LI ELD
WZVRRICF e x D7 N —T DM EIZED TW D EFEER I A 7 2 G oE 7 Zemike fiARZE 7
'?/fﬂ‘a}%iﬁ%ﬁfﬁff ZOWTHRITT %,

ZHF T T A A B BB R IRAT O Sy ERE DS FRIBAYIC A B L 72BN II R & < T 2
DOHERN DL, —2lF, ZRIEHEE (Wb D I AT) OMRER ETHY ., O —Di%, i
PrFEICB T BN S Th 5, T, %%ﬁﬁ%ﬁﬁ%?khfﬁbﬂéio ek oY A
Bt A7 (BYEH CMOS 1 A7) 1%, EF& P8R L CEHEI Y T 5720, HifEL
CTREBICHEG 2SR T DN TED, ZOZEIZLY, ROV nEBORENEET, &
DT VHETEET LI ENTE D, FGRMITFIESL LTI XA XEH 2 Ao ik LHEEE
(maximum-likelihood algorithm) Z A% Z L2 Xk 0 | KEEDOEWEGROEE & SEENTTZ2 5 &
it iﬁ 0. ZURIEOOT N REEEL S 5 L‘fﬁﬂﬁ’(?{f LE9IZ%oTz,

. Fex DT N—T TR, B TEMEEER ORI Zemike (AR Z WS Z Eick R
ﬁﬁéﬁ%ahﬁﬂy7774/F®mbﬁﬂﬁ%?%ﬁ%@%%ﬁ?%éi9 L. TOEH
GEETEERE I AT I VB IO 7 L —0 0 LCaREEL, BBE LTES R 7L —2A0
FHE BT D Z LI X o T OMERED EI Zernike (AR 7518 2 1ERK L CREEMT CE D L 91T LT,
Flo. TO XD LR E W2 R FEITIE, ZHVE TRAMBE T o » I iRy FED & &
X7 'E (<400kDa) DOFEEMENT S FIREIC T2 Z & 23 4T % (Khoshouei et al., Nat. Commun.
2015),

2 T A FEA SRR A E AT I, HEROFIEITMZ TRE 2 & Icfix O TRA i 2
LIk o T, MBNTATREZR & R B OFEE Y HICH _aszéoiﬁiﬁ%%ﬁi®&ﬁfﬁ
DO, AR RN FiE & L TORMRZRM LA RS TR, S6RFEROID

Atk BHESE L OEEAZ D TN L L BT, L OIFEED Z @‘%«@ﬂﬂ%%ﬁb
720,
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BE AFM (2 & 2 EEHEOBIBA 2 —D 7
Imaging of Dynamic Behaviors of Biological Samples by High-Speed AFM
OWfEz Y2, dapias 2, SEHapR 12, ZRRIECR 2
VR PR TR BB 7R, 2R B LA SR S A 4 AFM Jeimblf7et o 2 —
(OTakayuki Uchihashi2, Noriyuki Kodera?, Mikihiro Shibata'?, Toshio Ando?
1 Sch. Math. & Phys., Kanazawa Univ., 2 Bio-AFM FRC, Kanazawa Univ.

BN ENERET DAL A Z BMR T D ICIE. E DX 9 RIERE - HIEO L AME &~ D H
VRIEGFICRI o TWDENEMD Z L3O TEETH D | Hkx e il (B 7 HEMSE,
NMR,# Y x L ¥ —B#), @b L) ZBHEL TEZORERZ LD LT HMER T
nNTWs, LarL, FKEEEBIZBILT X R"I7BEOR, ThbbEfELZEEREX D Z
SR THY . BONDERIZMONTZ LD L5, Fl 21 X Bk S E AT E
MEBEIEIX, ¥ XIS - WEOBERE®RZ G X508, 2R &0 X 5 ICRERH 3R
TONEEENICRTZEIIRETH D, M, PR FEIIEAY DX o RXTE51O
M ZLZ BT 2 2 ENTEDLN, F Uo7 HEIIMNGENEZT_V0EiE & L TR
FICLDMEZ D 2 EMNMTERN,

JR - A BB AFMI TR P EREE T CF /) A — L COE 2 B AL TE 2500 7 vy —
ND—DThbH, ZIVETIZ, ZU\VHE AEIFIE, @10k 72y 7 MErEt ORI
ST S, T A T AN 7Y — NV THDLZ ENRENTEZ, LM LR D,
HHEO AFM TiX 1 B 255 DI A — X —ORMALETH Y | BIRUmfEIEs b A AKERIC
B WA LIkB LB & o T,

Terx DT N—TTIX, xR ERFINFEIE ZHE T 2001 FITHOTE 7 EOEBREL
80ms/frame DA A — 7 L— N TEIETLHZ LIk LTz, TOHRLBIEICEDL ETHRLA R
BANBAZE Z2 ke L. BUETIXZ o N7 B OMREOHIEZELT 2 L2 # X BoOKEEEIE A
AA=V T TEDLEITR-oTETWDS, KHEHTIE, ZHETITRI L2 D00 Z X
IEBENE D B EEAFMICE DA A=V TN E ZETHERTE 200 % L,
ARV THIRN =0 F DX A F I v 7 RIRDBENZ BT 2 OISO H I Z i m T Do
DT, AET-HROEREBIZE, HOt—r FIIMEE & ORIGEF - FRFBIZER & mf AFM O
BERPEARIZ AT 72 B FHAIZ DWW T R LT2Wy,
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X RL——TEE-HREETEHS
Observing Live Cells Using X-ray Lasers
OSBRI L AFFEE L SRR, WHfRE 20 KSR 3, Hipr#kkE 4
LAbifE B R R SERT. 2 mR R e gE e v 2 —
SR (BR) BREEAEFARITERT. 4 B it ZE e A b A SE B
OYoshinori Nishino?, Takashi Kimura!, Akihiro Suzuki?,Yasumasa Joti?,
Tairo Oshima?, Yoshitaka Bessho*

! Research Institute for Electronic Science, Hokkaido University,
2 Japan Synchrotron Radiation Research Institute (JASRI1)/SPring-8,

3 Institute of Environmental Microbiology, Kyowa-kako Co. Ltd.,

4 Academia Sinica, Institute of Biological Chemistry

XBREHTIZ S KA E MR IE, BUROBFREINIC B W TES TERLR2WVWY — L TH D,
RFORI~T7-at—L v FXERWA L, at—L» MNa#ifA A —2 7 (CDI) &) Fik
LD XEBRETT — 20Ok OREI DT ) A A=V 7 AREE 725, CDI X, fifH %
EREINIA A=V 7 TEDID, BREADOAEYE L E XM e > TEPAZRE S, m=a v b
T ANTBIZETE D,

I, Tz A M A—F =DV AEE b OXEHBET L —Y— (XFEL) W5 &, K
SHBENBE S/ DN, XREREIE OMEERNE T T 5, 20 EfioERY) o=
7 MLV XFEL [T RS O M A ARIRBI R 2 1B 2 B o, Fex ik, TREEERT O [E]
1l a7 M S oIcH LIED, KT O BRKREBIZH 5 AW E %2, XFEL 2T
CDI IZ KV HBUHMRBE R T /A A=V T30 AR a e — Lo b XBHEIKEGEL (PCXSS)
EATT I FEEMAICER LT 1,2, HAD XFEL fiig% SACLA % v T, PCXSS 2k v, it
RYIOEZTMIRD XARET ) A A=V T[]0, IR T OB E % (R HESRE & F8 483 2 WE M
BT ) A A= T84 T > T, FexldEl=. PCXSS 1L %, XFEL OFEXEFHOHELEIZ L
v #ATWD [5],

[1] J. Pérez and Y. Nishino, “Advances in X-ray scattering: from solution SAXS to achievements with
coherent beams”, Curr. Opin. Struct. Biol. 22, 670 (2012).

[2] T. Kimura et al., “Imaging live cell in micro-liquid enclosure by X-ray laser diffraction”, Nature
Commum. 5, 3052 (2014).

[3] R. lida et al., “Synthesis of Janus-Like Gold Nanoparticles with Hydrophilic/Hydrophobic Faces by
Surface Ligand Exchange and Their Self-Assemblies in Water”, Langmuir 31, 4054 (2015).

[4] J. Wei et al., “Yolk/Shell Assembly of Gold Nanoparticles by Size Segregation in Solution”, J. Am.
Chem. Soc. 138, 3274 (2016).

[5] R. Yoshida et al., “Extending the potential of x-ray free-electron lasers to industrial applications — an
initiatory attempt at coherent diffractive imaging on car-related nanomaterials™,J. Phys. B 48,244008 (2015).
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Applications of Metal-lon Containing Fluorescent Probes for Cell Bioimaging
EFH R
TN KRR TERE
Akio Ojida

Graduate School of Pharmaceutical Sciences, Kyushu University,

& JEECNL - O BEAER, Wb S ENFSE AT T B 2 o TE Ly FRMAERT
O, AR TF AT IHENT R —T 2T A U TD ETHEATHD, £o. EBREREA
Ao, BNLFAHR, BRI, BLIRSTRHESR SO RITIT R VR E R RO b
7 0 — 7 DOHO OFF-ON R EZ L E D vy v FTHEICIEHT 5 2 L b ARETH 5,
INETICHAIL, ZNDDRBA A ORORMELZ S E<HHA LIzt T e —T7 2791 L
Thkx T AEERTEIE Ny -0 2 L R B ORA A —V v T ~EISH L TE T, AGEH T, 0
5 DI DN THRAE1T 9,

Q) FLntr v AN =X LEFH U AR Ny O, A=V T

PET, ICT 2 & 2N E TN ENT- B v o T A D= AL LRI LA D = XL ZHY
ANTHEHAT =T % T A o Fux, BRERE At 70, ZRETITHRIETE TV
WERDGF DA A= TRMFFCE D, ZOBZIZESWT, IF, Bxlx, @R/ 4 v &
HHNT 7 TN T — )V AN THEM T 5 2 & TEEEENS L Y R 7 M DH AM 247 b
HA# (arene-metal ion contact) ZF|H L=t 7 0 — 7 ORE A2 ED T\ D, ZNFETIZ, Z Ok
WEZISHLIZ® AT 0 =70, 2O FIULSEELZHWS Z & T, MlaNOHI RI T AL F
b AFEHS) D L oAt v 713 LT A (ChemEurod 2014, ChemBioChem2015),
—FH T, BEA T OFFOMWEOLIENREAFAT 22 & T, T r—T N E&REA A D
BT 2 Z SITPES 8k OFF-ON B v U IR AR L 72 %, DX A T Dk v v THEIEI A < &
DEBLITWDR, Mg A —Y U ZIZEBRISATE T 720, Kii, T’xld, 208
A F BBt E e v T A ICH Lt T e —7 3 27 A L RIS - TR
fam DT 2 e AZ I DU TIAEA LOwItE v 70 L2 (AnalChem?2016),

(1) ®REERE XTTF R 2 VOMAEMEZRM LTI2Z NI EA A= T

BIEA T RS Z N EEOMAEERMEZRAT 22 L TRIEDZ /X7 B OMR TOH
WA A=V U TRAREE D, THETICER AL, ZEOENEARTS LT a—T LT AT X
Y FIRRRRIR AT R X TS & DVHEAER 2RI Lic # o~ 7 BORRI) T~k
B (VT 7T 4727 ORREEED TE7-(JACS2010, InorgChem 2014), AFH#EH TIX, =
DIVT 7T 47 ETEERFP LIS o7 EOIEGRE T~ I L DMl g GPCR # v /3”7
BOENA A=V TRET R TOT AL E IS LICE TSI A —Y v 7 ~DIERIC
DWTREMT 5,

.75-



S4-2

EMRFE— R —D—DFEIEAA—DUT
Single-molecule fluorescence imaging of molecular motors
OfH
FOU R R RE R ZE R
(OMakoto Tsunoda

Graduate School of Pharmaceutical Sciences, University of Tokyo

MDA REICIE, MIRN TAR SN x OFUNEE X v /X7 B &Y 25T~
HIZAR T AUTZR B 720 TR U0, 2 ORI E Rk 2 RRENICAT 5 Aoy £ — X% — T,
GHER & FEIXAL D N RIRAEHIRIC X 7 LA F RS AL & UINERE L2 A L. ATP Z 01K fiR L
TRV F—2FH L TMNE B2 ERIcBEiT 5, FXx 0 0E, 1985 IR 4
T AL A D X X E LT, invitro WV EB) T v B A RICK DA A—Tr T A VLT
R - RE STz, ZOH%, TR OEB A EHEBILET 5 2 LN WRRIA A —V U THON, FF
2, 1A A= 0 7, OFRBICED, FXUOFMRBE NP LNCENTE T,

RHBETIX, Fea B 1 5 FHA A=V TEERAOV T T2 TV DHLLTD 2 DOBFSEIZ DN T
i

1 B NEDORT v 2 AL 1 v OFEEBIEIC S 2 D BB O iR

WNEEERT DT 2—7 U AIN L OO OFIRRB BN M b TR Y . INE DR EMES
W oy — 2 —OEE) R EAFIE L TV D, AR T, FRRZREMDO—>Th 25U NE DL
F AR, TR OEER EOEBFEICEE L 5 2 T D 0BT OV TR LT,

2. XX DEF) A = X L DR

F R OEHEIET /L E LT hand-over-hand EF /LB RE S TWA, 21T 2 DDOBEE M,
[FEIC ATP DK REAZ R D R L, G DX 7 LA T NIRRE & 6fii LR b adEd % j&Efh &5 1
Thod, LNLRBL, ZOFXT OB ERZRER) A I = X ATEHH OIS TR,
ZIZT, IRV UOEEE ATP OFSAIRRED 1 0 F LUV TORIBFER 2179 Z &L T, ¥R
DOIEE) A I = X L OFRH %I T,
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Visualization of dynamics of cells and molecules in vivo by fluorescence imaging
Oty -+
pRbWNE SYNE S T i e
OYuriko Higuchi

Graduate School of Pharmaceutical Sciences, Kyoto University

P2 3R 5L DIEFRN F 2 I KIRIC B & 97720121, 3 2 R ORE RN~ L, MR R
W78 % /EH & % Drug Delivery System 35072 ik & 72 5, EIRMICEH SN D011, K
DIALEMN OB E CEEEHETH Y . ENEND 50T DOFHEIZ A E 7 DDS 23 ST
Do I, MlaE S - B L TR AT O MG RICHIFE R T DTV D83, 2 OIEHRIE
ZBWTH, &5 - BIESNTMIN S 2T, W, EORERKREL I 500, 1RSI 4%
RETHHEERBERTHDL B2 0ND, MIAZIREICHVHET, Ko Hbalmos X7
BraEELELTHWAEA LR 2o 7O, Mt & OO %8) % i
THZENVELRD,

ZAVET, BT ORI L o X LT B0 ST A2 LIz kY,
HE T2~ T ADMBNEZBIE TS Z LR TH 7228, B, M, BRI & O i
FLIR T 5 lgamEB) O B Z Z T e VD —H ORI IR SN Tz, 22T, Hxld, AExevo R
DR O —Hifa % 8 Y TR 3 2 72 O ORI S [E ET /31 A (55 5930364 &) ZBH% L
7o RTANA ZZ, WERWS| )T U ZAOMBEEETE D720, ~ 7 ZADEERIZ/N S 225 1
HAERT 57210 T, IZEETOBESRAIREERICEE L CBET 22 N TH L, IHIT,
SN L B REE - MRERIZ &L 0 R OBESBN 2 BRICAECHLER TEX 0B ARTNA ZAD R Y
v FToH D, BT LT A Y — L0MEER ML L ~ 7 A DRFIR DG Licth, 207
NA A& HNT, TFEeER EoENEBE« o2z ik L. BEEHEOREZ1T-o7, %
7o, ¥UADRIC ANV T e o h—%RBlIE, FRET ICXV ALY U AT L—a %
BEIsrs b TE,

—J7, Fexld, MREBEOLFT~MERIELZE2BEMIC, VY RefESG SE7- PEG IFE
ZHWT, MlREREA~Y H o REEATLHEOHELIToT\D, TO—FlE LT, RIS
AL MAE NS m BT 5 ICAML TS T 2 X7 F NV v FefifaERimEAT 5 2
LIZEY, ENE RIS OEEN ESEH I ENTE R, ITEIE, LVREROICE I3
BUIAE G SHDTDITIE, X oI BEFAT NS NRRIZR D EF 2, FERRT
RBTHLTY KT =T 7=y (AZF) AT LH I LICLD, XX EOMIEKEE
\ZH A 5.2 7o W E T A8 L C PEG-DSPE &G SH 724 2 /X B -PEG IR % Ak L, Mo
RIENZF NI EEEANTH T EIZHE LT,

AEETIL, A&~ T RTBIT D0 /MO invivo ) 7V A b A=V ZICBT 5~
DEEDHREZRANT D L L BT, HEHBHA~DISHO—F] & L TAEKPNIZIIT % 28 o
HEBELZHERICOVWTHED LS TETH 5,
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Evaluation of Nano-DDS by in vivo Imaging
OEIFFIE, B OEA
i ] B SR
(OTomohiro Asai, Naoto Oku
University of Shizuoka School of Pharmaceutical Sciences

Tz lx, DASMEERLET U Ay M AT 4 W =—XOEWRBICKTT DIRRIEORR % H
fEL. 7/ DDS ®AIOHICICI Y LA TE 7z, £OH T, FREBET VO, FEWENREDMRHT,
TREED W, B L ERENROHE 72 EITA A=V 7 21K L C& 7=, A#Ti%, 7/ DDS
BIHNOFRIZ T DA A=V T HWNOISHICERE H T, IO~ O RREZFENT 5,

VRNZF 2 13, BEZEET VT v M &2 HWTREHZRB W T, I LR IS T —18 M) R FTHIC
M ZE PN TTHE L, K559 100 nm O IR T~/ RL 12N M EALIZ £ FE T 5 Z & % in vivo
imaging system % N7 ff@AT CTH S 02 LTz, & 2, IMFEZEIRIRIC AT 727/ ALK R SR o Al il
HE L, IMAEER 2 A3 5 FK506 2B A L7z U AR Y — 85K (FK-Lip) % B% L7z, M2
EFTNT v MZEBWT FK-Lip DINREDNREZFHMLIZE 25, FKE06 & U AR Y —abd 5 &
T AR SE O I 2h RO B RE IR T OUCER R AEICH LT D Z L AVR STz, Z O FK-Lip
D Rvifx#%h % positron emission tomography (PET) T4 % = & % #kA 7=, mitochondrial complex

(BRI AE 2 R+ 7 1 — 7 2-tert-butyl-4-chloro-5-{6-[2-(2-18F-fluoroethoxy)-ethoxy]-pyridin
-3-ylmethoxy}-2H-pyridazin-3-one  ([*8F] BCPP-EF) % F\ 7= PET JlE(Z & > T FK-Lip D35 % 5F
fili L7z & Z A, FK-Lip ObfRi#EN R Z I TE D Z &M 58272 > 72, [¥F] BCPP-EF Z AW
72 PET fiffiritid, MMIREEDORBICAM TH L Z LRI,

F ~ 1% small interfering RNA (siRNA) O%EH A HH5 L7=7F / DDS AIDOBHFEIZIHB T H A A
— VU T HEANEER L TE 72, siRNA Z @B IS E AT 57O DIEE T/ i+ 2 Bi% L.
SIRNA DOl EIEC AR NEIEE A A A — L 712 K> TIRNT L T & 72, Bt TldFx 23BH%E L
7= dioleoylphosphate-diethylenetriamine #%3E (K% Fiksr & T HIEE T/ i+ OF A EHRFH 57
B, HOEAER SIRNA OAEANENRE 2 368 L —F — BB K-> TIRIT L7z, 2 A4 LT 7R

R LS TR I AT =7 va v lfta alfifb L7z & 2 A, siRNA 23703 Afie O e B 4 A1
DT DR EWRZ D Z LI Lz, EE LAl CRIER SN D FrEEG S 13 E 7= B D5
DG B Z A LT T 2D SIRNA A O G MFHIICA A Th L5 Z L3R Sz, £lofhx
IX. SiRNA OIRNENiEZ PET #4252 & # HAY L L, 18F CTHERR L 7= SiRNA Z 5 R L 7o, 18F 1%
i SIRNA ZiEE T/ kit L, =T RIZBWTSIRNA @ in vivo f A —Y 0 7 &4To T, Z Ok
B, EHEOD SIRNA 2SR - PEit & 45— C, F /K 1k siRNA 232 ERITARN 2 fiE B
TOMRTF AL LTI LTz, PET (I~ A 71 F—=XRBRIEH SN TWLEX Y 74— T
Y, Fex DFEGE LT BF FEEK SIRNA Z W3- RIZERIR IC B W T H A R ATREME 8 5

WAL, F /7 DDS RAI DO TR BE AN e > TETEY | ZDOFEFHHIZ BN TA A —
U TEWRTAR Y =0 2D LB HND,
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W} TO—T & DNA ZHLV - HDAC SE MR EDRR
Development of HDAC detection method using fluorescent probe and DNA
OSZIRFETE ', FEEAMESC 12, SgHiFn, 12
' RIRR P RFBE L eR, 2R E 7 e o7 ¢ Tt v % —
OYuka Tatematsu', Masafumi Minoshima'?, Kazuya Kikuchi'?

! Graduate School of Engineering, 2Immunology Frontier Research Center, Osaka University

b A R UL T B FUALEESE (HDAC) (b A h 2L REid HAED —DOTHY , 7 u~vF
SR B ORI 2 I 2@ & 2 6>, HDAC XY = T « v 7 REEFHIENF & LT
2T ARBIGN A - BHEER SICEE LTS ZEnD, EAOENE LTHIER
SN TW%, HDAC DIEMHMRHNEIZW S D0l STV D 0, WTih s B EO#EEL &
B 5720, VT NAEA LATORBBKREETH V| & TiiE 72 HDAC IEMERHIEDS R S
TW5,

Tz Thhvbiit, #t7n—7& DNA % VT HDAC i&MEZ2 — B o fE TR TE 5,
Bl HDAC IS PEM IR 2 B Le, ARBIETIE, UV P r o7 v F U kic L 2 ERPREDOE
fbIZ X > T, DNA-t X F RO ASEHRERT 5 Z LICER L, 407 7 —7 13 HDAC &
'E L DNA G T 2D 2 L THEE%T 5 DNAFEAGRE,» O ST\ 5, HDAC Gk O
7u—7 7 DNA L fEEGT Dkt L e > TH Y, DNA A GRHROENIREN LHT5
EZxT, (M) £72, ZORHIEIZE T 24960 OFF/ON thom Exia by, EETF Rid
NOTEFNY D oREEZEBEREAN LT e —7 H8RE LT,

WO 1 — 70 DNA BEIRERIEIC LY, Fr—7 L DNA OfEASRELZ M Lz, 7. B
TS DOHIECHRIE DR (L ZRIET D 2 & T, HDAC BEBG % U 7V 4 A TRl L 7=,
TeTFNI DUBRENEEEA SN e —T X, 1 DBAINT e —T L LT, BRI
ISt D6 OFF/ON e KIgIZm E L7z, AT, KFe—7%fwsn Z & T, iz HDAC
PREAIZ A C& 5 Z L &R L,

S

HDAC substrate

NHAc HDAC

g T

"OAc

Fluorescence

DNA binding dye

DNA binding

X 1. AFEICE T D HDAC Fr HREE

1) Minoshima, M.; Matsumoto, T.; Kikuchi, K. Anal. Chem. 2014, 86, 7925.
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PYP 25 SN LR M Z G LTz A FILIE DNA DREHXA A—D T
Fluorogenic imaging of DNA methylation utilizing PYP-tag labeling system
OVgHEAF ' SHE—RR 2, ZgHFnt 2
PRIROR R FBE LA geRt, 2 RKIRKR g7 o 7« Thigek v % —

O Ayuko Nishida', Yuichiro Hori"?, Kazuya Kikuchi'-?

! Graduate School of Engineering, Osaka Univiversity, > IFReC, Osaka Univiversity

TE Y2 RT 47 AL, DNA OEREFESNIZ L O FICBEFRALHIET 28B4 ET, DNA
DAF ML, Z ORIEEIZ ISV TEERER Z L7 L TWDH, DNA O A F/L{kiL, DNA O
BBBELDO—>ThoH Y b D SALOKRFHED DNA methyl transferase (DNMT)DOf X (280 A F
IMMEEZTDHENIBETH D, ZDAFIALBARITERERSNIC 2 — RS2 WEEFERE LT,
MR oy 4% B HERF - fHk S, MO AEBRBEREHERF D 72 DIZAMT R BE O KIS U TE T 5 2
ERFHILTND, £72, DNA A FAERTO FFIEL, MR T ALRRHRE & W o 72 5R- [ D
IR & 72 D728, THEFHT-RAIEEY —7y Ve LTHEBEZED TWD, 20D, ZOA =X
LOITAEMBFOBEOR BT, EY - AIBEOSBH THMD CTHEL IR TEY, Afuic
BT 5 A F AL DNA O, WEUEEMRORFIIFERICER b O TH L, ZRETICRESN
TWVWHARMILTO DNA A F U BRHEN & LCid, 8% R0 BEAWTEFERS S, ZOF
ETIE, AF VL DNA ICHEG T H X /3 ETéh D MBD L VXV ENG R LG X o8
7D A F AL DNA ~DJSEx A LT 25 Z EMARETH D28, A F /L DNA IZFEE LT
WIEBED 2 X7 D bR BIER SN D E WO RBEEARH -7, AW TIX. ZORES%
TR T DD X T H R EN T =TIk DX o RIS T D 2 L T
A F AL DNA & F BAC AL 5 2 L O TE 2O AT,

# & D27 —"71% Photoactive Yellow Protein (PYP) ZHifl X 7/ ¥ L X7 /E L L CHE7 v —
Tk L. R R B RN T T D FIEABR L CE o, PYP [TAL AN S B Ok
D125 T X VNG D/INE T2 X7 ETHY 2D 69 % HD Cys WERBESL 7~V o OFF
TATIVIHER R RICIEERES T2 205N TWD, AFETIE, ZoHEMEInHT 5
ZLETIINSFEEBAENLRDENATY v RFu—TDOREEITWV, " TV v R7a—T7738 A
F AL DNA ICHEE L emE %2 ER SE5 2 L 2R Lz, 612, AMlaCilEO N 7Y v K
Ta—7 OwNEIE L, DNA A FIUEENL OB E B NA A= 73D 2 STl Lz, 72,
DNA A FNALBLERITH 5 5-azadC DIREELE A TV v K7 0 —7 Ou 8 AL O FH B
FRIZOWTHRARTZDO T, ZTOFEMIZ OV THET 5,
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BRTHAMBERETODI a2 FY T7EE - BB - ATPRIBA A—D Y
Simultaneous imaging of mitochondrial membrane potential, ATP and transport
in extending neurites
Ok ZE ' JiH Be] ' [ EA !

VEEER BRI EEATER Ay AT A REE
ORika Suzuki', Kohji Hotta!, Kotaro Oka'

! Center for Biosciences and Informatics, Graduate School of Science and Technology, Keio Univ.

(5] I b= RYUTIEAEMOERZINF - TH D ATP LT HMRN/NEE Th 5,
MRGIIZ B WNT I by R Y ZIEZERNZ BT ICEHE SN TEY . 2 K ORI T L
T har R T EMIEEA~ER L, FrU<EERI hay R 7T aRER~MEE LT &
26N TW5S, ILICHBAT~ERE SN b2 KU 71X ATP EAZ ) Lo e 2k
R E~OBENRBEIN TS, LLAaRSI hay KU 7 - 5 (R har KU THEE
TENL) + ATP FEAE & RSB AE O B SR FRAO SR F CHEBI R S NTZ 2 L3 o T,

AW T, AFSRME TFTOMRERIZBWT, I har RY 7 ofmk - JREN - ATP &
e R ORI 21TV, 2D ORRMEA T L 7=,

[HiE] 7> MIRE X0 Bk L 7= RARE Mg b= R U7 ATP & > —mitAT1.03
PEANLFE LT, 624 BEEI%, 2 b R U TIREMEZM: 63 TMRE Tt L, RIFELZ L
oo ZORBEBAEZITV, I by RY Tlgk « JEEN - ATP LV EERBEATER LT,

[R] HENTOFERERI Fay R T, gl i
mitATl.03 -
EL, HEREOHREER LI, e ——

Kax DI hary Y TICBWTRENE © i/ ;‘ 7 | min
ATP LUVZIZIEDOMBENR D o7z, E72 ATP  kem<>zme _— ' - -
S NP N A ) S
PIXFATHED I b2y KU 7 TR o7z, e

e e O EMHEICE B35 & R M
NI k= RY 7 OBSEIZZREN O b O & ' _}_imw%

2.0

Vo, I by RU T ATP LoULEAL (a,b) mitAT1.03(), TMREMb) O EREZ. () ey 2B
(EMUTARIE ML ZZEOSER), (A L7 har R T

REFENDO L PMED -T2 I bar FU T BBRDIZ, ATP L-b(e), BB % %7 LT,

FEVIRRR DT 3 a2 7z, # ATP BEAE B CIIpR MM A RN & Ll - 72,

S612, BB FCCPIC LY I hay R U PIMERIIE T L7225 ATP LU LA B ICIHE T
W ORREROBHIT 12504 pm 2572, 7, ATP 4RSI Oligomycin CLEE
He. 2 hay N7 OREA - ATP L3S T L, 288813 4.1+ 1.5 pm 3B L7-,

IERY | @iEMER I by B 73RS8RN~ Sk S, € 2 To ATP EEAIISERME &
BT % = L b,
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High Density Localization Microscopy Using Exemplar Based Method
(OXKa Pik Lee, Takashi Shibata, Atsushi Sato

Data Science Research Laboratories, NEC Corporation

=~
o

(a) Conventional "\ -s-Exemplar based
- A
Tos . . -#-Compressed sensing
£ ¥ .4 Combined
|6 A}
= 60 4
1] A
g A
5 "
855 \\ Lk "“
L W
= W
850 & i
45
P 50% 60% 70% 80% 90%  100%
: L -, L Recall (JAC)
Figure 1 Crossesindicate ground truth positions,while circles  Figure 2 Compressedsensing method alone
indicate estimated positions. compared with the combined method.

In localization microscopy, to achieve a spatial resolution of 50 — 70 nm with a small number of images,
one can increase the density of activated fluorescent protein particles in each frame. For high density
localization microscopy, conventional methods are limited in localization accuracy at ~60 nm and recall at
less than 64%. To improve the recall without decreasing the localization accuracy, a novel method which
combines an exemplar based method and a compressed sensing method (Faster STORM) [1] is proposed.
Method

Exemplar based method has an advantage of returning high recall for overlapping particles, while the
compressed sensing method gives high localization accuracy for non-overlapping particles. The two
methods are combined to achieve high localization accuracy and high recall. The proposed method first
divides the observed image into particle clusters by considering adjacent pixels with intensity higher than
threshold as a cluster. By matching each cluster with cluster images stored in the dictionary of the exemplar
based method, the number of particles in each cluster is determined. If the cluster is determined to contain
multiple particles, the positions are determined by template matching with the dictionary images in the
exemplar based method, if the cluster is determined to contain one particle, the particle position is
determined by the compressed sensing method.

Fig. 1 shows the positions estimated by (a) conventional method (compressed sensing) alone and (b) the
proposed method. The localization error of the proposed method is stable between 50 — 57 nm with
significantly higher recall (> 90%) than the conventional method alone, as shown in Fig. 2. Further studies
e.g. increasing the exemplar dictionary size will be carried out to improve the localization accuracy.
Acknowledgements

The authors thank Yasushi Okada, Koichi Takahashi and Masaki Watabe of RIKEN Quantitative Biology
Center for generously providing the simulation images of microscopic fluorescent particles.

[1] L. Zhu, W. Zhang, D. Elnatan & B. Huang, Faster STORM Using Compressed Sensing. Nat. Methods
9.7, 72-723 (2012).
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1 nm step analysis of chitinase with gold nano particle
OLLYSE 7N T 3775 N
VR REE A A A o Ak H = PRENITEREREREE, o RETIERT
O Akihiko Nakamura'?, Ryota Iino!??
! Okazaki Institute for Integrative Bioscience, > The Graduate University for Advanced Studies

(SOKENDALI), ? Institute for Molecular Science

FFoRENVE—RFENENN-TEF LT aH I & T a—20 B-14 f5E THEHEIRIC
BRoLZHHTHL, TNOHOSHEI =, BB EOINERORY OMTEEED Rk 5y
ThHY, HEK EICZEITFAEL TWD, BIHRER L WE D F &9 5 4 ATRE 72 AL R B TR
ELTHFIALETHD, L LismiEGEE &5 2 LIk 0B AL IER ICLETH D |
IREBBPHE LN EWSIRIEL A D, —HTAZ TV TRX ) G BNAEFET DK EEESRIT,
e PEZ s b A — G N CE S L7220 BRI S RRS E2AT 5 7 et v U7 RISIZ KV it
B A RIS R T X 5, FrIZE T Serratia marcescens Hi Sk 2 7 L /K 43 % 3% SmChiA (122U C
X, ml AFM Z W2 BNC XD V =7 75— X —ThHERMHR I N TV D, L LEEA
I CTHLF hEA—ADOE ST Inm Th HHEN G, GEM 72 E B AR O MR IIZIER IS EOL
EREREE COBENLETHL, £ CTh&F/ and Re7a—7 L U &R B BT
TO—FBEIT LY SMChiA D AT v YA ZDOWREEIT- T,

FPFean A, ROXT KT HIERFRBE LIS 2 542, KH% PEGAR Y ~—TEAR L 7=,
Z D% PEG KO EAF U EIZA ML M T EV L TEM LA/ 7 u—7 L L7z, SmChiA
XX F o ~OWER DA T, a ~U v 7 2 FICHE LBEICEHE LTS 2507 3 gk
o AT A VRRBEICEZ T ERR AR LT, BRIEOT AT A VREIZ~ VA I FEZTL
TEATFUEMML, ANV RTEV Ui LT an A RERAETHETE#R L, 271
N Z A BICHESExXTF o2 A a— b L, SRR BEME A AW GEBOBIE 21T o 72,
AT T ORI R v OFFTICEDNTWD T3 ) X A% AWz, E72 SmChiA DERY)
< MALDI-TOF Mass % N CHERR L 7=,

LT o —T7 EEBRKOMAGDETE&aInA, ROEOLX%Z 1 nm L FICHEZH5HENT
X, AT v T ERHT2FENRTE I, HEHENTORE SR SMChiA X 1.1nm D7 4V — K2 T v 7k
1.2nm DNy 7 AT v T LTWAENRSN-T-, TOHIF18:1 THY 2IREMO =R /L F—7E
1£29ksT & A S DTz, Z OFEFRND SMChiA 1F— NS HET AR EHRIRRENS > TV D E
Noynotz, Flo~vAFT—E—27L 1L T23mm D7 U — K27 v 7 HEIHlSNT-, £ Z T
MWXT O DERM MR LT, 7T NVEN—OBBEL72% N7 b7 A —RITHYT 59
B 72 SMChiA [IN-7 8 F L7 v a4 I o L AHlOFES LT 2 R TE 20,
BB b A —RAEL 2 —DORIE L CODEENCHYS 95 LB X D, 5 IERER O 2540 1 X Bl
PRFER R CIEIR T A EN TE, BT 28.6msec & BAEL e, ZOZEnG, EIE
b RUSFEE (BiREsab, #EA PR, AR OWT i — o3l LHEE S,
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FRET £ 4 —Z R = Rabll DY YA U 1) o JEEGIEERE DR
The analysis of Rab11 which mainly controls endocytic recycling pathway
by FRET biosensor
OMUEA, AHEE . SHES | FIlEZ >, @ECA, P EL
VHOR B R A E R AT IR, ORI, O AL R R B A A R AT SE R
OSho Terui', Hyoma Ishida', Shingo Koinuma!, Naoyuki Wada?, Mitsunori Fukuda®, Takeshi Nakamura'
'RIBS, Tokyo Univ. of Sci., ? Faculty of Sci. and Tech., Tokyo Univ. of Sci.,
3Grad. Sch. Life Sci., Tohoku Univ.

SRIRNEED 2B, VA 7 U IREKIE, = R A b=y RSNl s 37 B
BHUZE R ST & X7 OB~ DO®IEZ1T 9, MR OZREMREICIZ, Z0 U A2
Vo TR L DEDMMBMETH D, GX /X7 ETH% Rabll 1TV A7 U > T IREDH
BN THORREEZH S, EmRZEEMERIZIS VTS Rabll BDEERTT =7 ¥ —%
I LT/ MasEC A @< E B2 5TV DR, EOFEMIZI S NI > TR, AREF5E
Tl Rabl1 OFRFZERI 72 MEZA L &2 AT 4 k45 FRET & > — & /EMRL L AP 29 i 2 T Rabl 1
D& 2D FR0 2580 ERAT, 2O —FEMERTLERR, Kb EOMERE
7k L7z Raichu-A658 7> —%@IR L C, ZD& P — 2k IC B ST FRET A A —
DT AT o, BRFR T, MRREENZBEIT S /Mao Rabll EMED, 1EE - T D /Maic
FEARTIRVMEIZ 8 5 ATREMEAN T & T D,

Rabll OIHME L BERED LR AR DAL ORETT 2 720 Fox 133 AR B AR TEMALIE

(Chromophore-assisted light inactivation ; CALI) (Z XV | {EEOHFTT/IMa_Ed Rabl1 ZARiEMEAL
L. EO/NNaDOBENEEZZLR 2028 9 2% 5t L7z, SuperNova |%, KillerRed Z#{ R 95 2
& TIELALTZ ROS FEAREZ & D HLE AR D G D a0t % /7 T %, SuperNova & Rabll
TG S F AR RGIIAARIC I B S, CALLIC X % Rabll OREMHALOETE T, /NEBENC
EWRH D038 9 MhEEE LT,

F 72, Fx L Rabll ORIEMAGE - GAP T 5 Evis ZFH L, Evis ® GAP RAA % VA
7V NI R RIS B S CME ED Rabll 2 REM LS5 2 L 2R, ZOFEC
&V Rabll OFEMEIREE & /NMABBIE DR 2~ T2 RICOWTHRET 5,
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BEIFHRICE D < 4-HIL & RBER O ILAER M O H 1]
Structure-guided optimization of stereoselectivity of 4-HIL synthase
A2 OFIRM Y PAEAD, fRiE B2 | NIE?, BZaE
'HOR KPR B MBI AT TERE, 2 R R A SE
Xuan Shi!, OTakuya Miyakawa', Akira Nakamura!, Feng Hou!, Makoto Hibi?, Jun OgawaZ,
Masaru Tanokura!
! Graduate School of Agricultural and Life Sciences, The University of Tokyo, 2 Graduate School of
Agriculture, Kyoto University

4-hydroxyisoleucin (4-HIL) [ZRKART I /BO—FTHY | 5 FRNIZ3 DOAFFLEL DI &
26 8D NAREMAR AL & D, HFEHE L THHINA TS 7 =X 7 ) — 27 OFffif7 5 4-HIL
O 2 IO BMEERNEE S, £DO—J70 2S3RAS At LT v MIBW T EZ I L <
A VA UBWIENE R T I ENRAH ISR TV, F72. (2S,3R,45)-4-HIL I 384 52 35
FoHA LAY VEGIEEZSET IR LR D O, TOHEE L LT AMP ¥ —E OIEELE I
LR HE SN TS, BAOFERFERESE LTSS (2S,3R4S)-4-HIL 1T7 =X 7
U= IO TN0S5wi% LB ENTE O T, EEMMOTOIZSLERL A HIED 2L E THh
SN TE, LLRNE, &bRIREGIE TS AR O B e fl TR S 1T
BT, BEICOSTARBMERE O T OUSENME L /25 % IT. 2-bromo-3-butanone &
diethyl acetamidomalonate Diffi & I THZIZE K 415 2-amino-3-methyl-4-keto pentanoic acid
(AMKP) ® 7t J{K%IE5T L, (2S,3R,4S)-4-HIL % £k 3 53 & L T Bacillus thuringiensis 2e2 H
& AMKP %Sl 5% HILDH 23[Rl E S 4v7-, AR X NADH & #fil R & 3 2= oS £ 0 2S,3R,4S
REART 203, EOMEIL 13%de TH Y| M 6 FEHD AR BIERMFRFIZAERK T D,
$ﬁnfi(%ﬁﬂa4mL@w$ A& HE9 & LT, HILDH QR EF RISV - L
LD, AMKP 7 & 2 {k2 5 (2S,3R,4S)-4-HIL % @l CARR S 5 AN LEEE OAIH 2k 7,
}MDHEﬁ%ﬁNMm;é%K%ET%EfELT3A7@k®@éW%%%kb\X%%%
RESEMEATIC L 0 2.35 A D fREE CREMIEIE 2 TE LTz, a7 BRofEA#EX L (2S,3R,45)-4-HIL @
Ryfor 7y Ialb—aickv, 4RIKL 4S IRONLARIRMEN 1 LD A VIR 3 L% 58
T DT X BRIRIEDEWVITERT 5 2 L AHEE Lz, S BT, (25,3R4S)-4-HIL 2MliEAr Iz
FEELIZERIC, 37 X OB MAFEET 527D OERE AN EEZHEE Lz, ZiDOHE
BHIZESOWTHEOLIEAZIT. 5

2 NADH NAD' H  NH, SRS 13%"
BRAKBINZ 2 AT T R Wik O R AN N A A AN OH SSS13%]
LD AMKP 7L {EHBESIRAS)- O AMKP reductase) O ggéigz
4-HIL & #EE>99% de TAEMY S HILDH . RSR 12%
WAEKE RIS 5 2 LITRB L=, Zh ok
Li\ 3 O@Kﬁ:ﬁ%%}%&% (:fﬁlﬁﬁ] L/’ij Protein engtneering QH UH
NR = VIR TE RS A R B B A A Mutant /\(\n’
TARLED TORITH D, @ﬁgiﬁm
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HEIZETSS oY RUTEAF 20 AOEGEN
Image Analysis of Mitochondrial Dynamics in Cell Body
OXMEFE, EARA, Fxbar v
FORR LR « RPBE Lohigele - AL Re R 5m M
OYoshihiro Ohta, Yuki Sugimoto, Hyunjin Choi

Division of Biotechnology and Life Sciences, Tokyo University of Agriculture and Technology

(B -BFx] I Far RITOXAFTI 7 AT, MROEEICE STEETHLEBZZXHNT
W5, LnL, ﬁ@%fiﬁ%%?&x%*aﬁ:ﬂﬁ?éi%ﬂﬁﬁbﬁwkw\%@W?@
I har RYUTHEAFT I 7 APMBOEERIC T T REL ERICHRE T2 Z LT TEhnrotl,
Z ZCARTE IR, ARk ié:h:/h)7@@%%%%#6%&@%%%9%&Lt0
BE, I hay RUTBEIDEANHIIE SN TWDEEMA TIEI b YT OER D b7
VBEHAMLRONATWDEWIFERHY, I b2 R TBEIOMINE LIS TWD
UL, Thar RUTOERYPELL, %jiﬁf\@@%)ﬁﬁiﬁ DIV MR T, Eak kT Ik

WZEDI Far RUTEBHORENTET, FEBEA TR,

[51£] MitoTracker Red THeta L7-HIAN I by KU 7 28 tBEMEE T IR IR L., B
LG EGR M TR LIBEOEICER L, X har R TBEZE Lz, KkiZ, BES
ATP BRBAER, KA 7 7 2 —BHFEANI b2 R TBIICKIETEELZFH, 51
RO FIETHE LT R — 208 2L, AR T 7 X —ERKITTHEIZOWTH AT,
B%IE Hoechst 33342 T ATV, =2 R Y — ATEOEHEE#R L7- BSA ZAHIRICH D A E &, 8%
BAMEE CBIZE LT,

[FHR] 37°CL 25CICB T DI hary FUTBEZ LT 5L 37COHRI Far P TIEE
WRBEHE 2Rk LTz, ATP AKBLEAITH 5 NaF & KON Z[REHI/ER SED L ba v RUTH
BEIIFELSIET Lz, £72, Ser/Thr R A7 7 #—VPIHEATH LA W XM SED L3
Fay KU TRBEENEINT DI L, Bt TAVDUERAT 7 5~t%° Tyr RAT7 7% —+F
FLEAITH D Na3Vod Z#1EH S5 X bar R TEBEHEITED LT, 2, ZoOBEIEIX
ﬁﬁﬁ@%@%éﬁkk%ﬁﬁ%%ﬁﬁ%ﬂk@ﬁﬁb\iVPV~AMNﬁWM%W%§@5
EMIERIRICERI L. BEIKRE Il Sz,

[Z42] RO EN S AR THIE LIZfHMiEIC LY, I har RY TBENIXT 5 E
DFEE . ATP BRHEAIORE, KA T 7 5—“EI3H£%'J®E”.§F%/T?‘_ EBRTER, £z, A
77 X —PHEFICL DR RV —AOBEI~DOEELIHMET 2L b T,
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IR T 7 F HEDS 5| & T EREEEN IR EIIR TR T D
The collective movement of actin filaments is affected by surface factors.
OMF D=, Rz, BHBAT. mill&, K&Zc
RIABANBFRY: KPR AHERE T RIK

O©Yuuji Setoguchi, Hirotaka Taomori, Masayuki Hoshida, Yu Ichinose, Hajime Honda

Department of Bioengineering, Nagaoka University of Technology

HTARMD I AL AN LS TENENDT 7 F AL, REOR & S EMAES 2 2
To TAUIHTARED I AT U FIZ R THL SNDMBEIIFRINRICE D L Sh T D,
FTerlx, ZOEMEBORER, 77 F U AMHD —E DR Z R > 72~V MROEBICIRE S D
KD HBAOT I, ~L MROFEEITHE I VIchizo TRBRIZIANR YD . ATP 2 E%E T
HETEDONRE = afeli Uiz, EEEBIC L > TR END ZO/3% — 0%, X - TRE

SNTNDDND, T ARME, BMEBENTF v o N—DRICER L,

e 3.3 BRIOBE) 7% £90° O T 5™ MICHIE L, B — 27 I2& iR o R
CTHEAEB O S MORY 2 E& LTz, ZORR, EEEBOFMORYIXT 7 F o OREEIC
*F LU THRMIICEL Lz, ZAUINE — BN T 7 F AR ORISR TH D Z L 2R L T
(AT

TIFUREN03mgmL D& X Fx =D A 3S5mm UL FIZT S L AL MRS E —
NEARIZRE S AL, EOF TR NCEER T Dk EN Bl Sz, £, oy X —THIAEK
HIZHEBROEEOT A, T 7T
HRAE I Ih - CEEB 2 2 L7z 1),
ZHUE HMM 23 LT\ D 7 2D
2 L o CHEEEBNET D 2 L &R
LTW5, 5T, i#lE 3.5 pm, HEEH
1.0 pm O 22 MM A ER LT & 2
A MMy 2 7238 — 2 DI BLEE
T&T7,

AMFFRIZ LY @WIREDT 7 F il
(3. 51 E S ERTEENC LD AR
M DGR FE B 5 52 F 1= [B A DR & - .
oS MRD RS = TR S 2 & B Figl. 71 v 5 —WIC & 5 EHEBH O LAL,

bhrole, SHIT, ZORS—TEIC NIKON ECLIPSE TE2000-U. Hitachi Kokusai Electric
TR EOZERE IR ) IR ERR kp.Es00. NIKON Plan Apo VC 60x/1.40 oil. THE

SR WAREMED B 5. IMAGING SOURCE DFG/SV1, IC Capture, 30fps AVI
BT 3.3 BHIRE ., £ EHBRLHL,
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HEBMKERARICETE2EVVREZHFIFICEDETAI DD
RERMEFHOGVIGEEL
Changes in odor responses of olfactory neural activities of the land slug
induced by in vitro odor-aversion conditioning
OA W /N2 /IMAIKE RRF 3, ks !
VAARRFRFL - G R eR, 2 B AR R RFRE - B L0908
SHARRS: - B
OKohei Ishida!, Koharu Hashiguchi?, Yoshimasa Komatsuzaki®, Minoru Saito’

1Graduate School of Integrated Basic Sciences, Nihon University
2Graduate School of Sciences and Technology, Nihon University,

3College of Sciences and Technology, Nihon University

J 2 7 ¥ (Limax valentianus) ORf%EE (procerebrum: PC) 1BV MEHRILEE L EEH O TH 5,
PC Ci3#9 0.7 Hz D JFFT5 AL (local field potential: LFP) #REhAS R 5 v, Jebimilhhs & HSB O aEilc
T THRRIEEI Mol L T\ D, ZHVE TOMETIL, lHEDOBWHEIZ L - T LFP iREH DA
W L MRRIE B DR EE I LT, — 5, SBRMEOBWWEIZH L Cidd £ 2l b
IRino Tz, ARFZETIE, BOWBEESMEAHTIZ X - T PC OISO WIRE N ED X 5 I8k
T MEF~T2, PC O LFP (TSN EALGLERE CRIE L, REZE ARG B IBEEAL A A —
TUETHRE Uiz, K« /Ml 28T 7 £ F PC 2 Bl L, WRENM &M (Di-4-ANEPPS) TY
 L7-, LED YJR (530 nm; LEX2-G, Brain Vision) % F\UNTHett S U7 BEARIZ b Y 2 FRE L |
705 nm OE N % sCMOS /7 A (Zyla, Andor) Zi@ L CHE L (K1) . BWVBEESfRAT
FITiE, FTAZ DI > TRAFHRMETH A =0 0B WE 444 (conditioned stimulus:
CS) & LT Lz, BRI KA O FIcZeR & T h 2 7o, M50 (unconditioned
stimulus: USC) & L C, WRREZ A OMMMEL T 7 A EMNIZE] AL, EXHIE 3V, 1ms)
BiTo7c, TD X H 7 CS & UCS & RIRFCAEARIZE X 7=, Sb-AHT o 1 Kt CS 12 X > T LFP
RO AR & ARG B OMEHEE AN L2 (K 2) , ZoMIEEo2 X, A7 Pice
ST QRETHL2B8VMEICKT 50D LEEL TS, —FH T, FIIEHTF ST
OFEMEDOEY (F =27 V) 1Tk L TUIMRIEENI R & 2 bIT R 6o Tz,

* ns
150 ¢ r 1 r

Pre test Post test | Pre test Post test
Carrot , Cucumber
| (conditioned odor) |(non-conditioned odor) |

Change in the propagation velocity
of
neural aétivity [%]

1 F A7 UHIBMEEORIEB DL T —. B2 RIS I 1 2 et i B O Ao B 2 ke
0.00 TR D BRI AT - 7.
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N T1) 7HFE+EILS—E Cellulomonas fimi Cel6B £ D ERELILT—F
Trichoderma reesei Cel6A D& & BYHE D FABE AR AT
Correlation analysis of structure and reaction dynamics of bacterial cellulase
Cellulomonas fimi Cel6B and fungal cellulase Trichoderma reesei Cel6A

OFERE . TAIELE 12 WKL 3. Akasit Visootsat*, Maximilien Morice®, %55 A 126
! ﬁfﬁé\ﬂnjﬁ%l}ﬁjﬁ%%@ﬂ?ﬁ%ﬂ 2R NA A A = A —

SHRE K LFRER, 0 — FRFHEER, SNV AT w7 6/\%ﬂ%ﬂﬁfﬁ
oDaiki Ishiwata', Akihiko Nakamura'-?, Tomoyuki Tasaki’, Akasit Visootsat!, Maximilien Morice®,
Ryota Iino!¢
ISch. of Phys. Sci., SOKENDALI, 2Okazaki Institute for Integrative Bioscience, > Sch. of Engi., The Univ.

of Tokyo, 4 Fac. of Sci., Kasetsart Univ., > Chimie ParisTech, ¢ Institute for Molecular Science

X VR LT — Bt v e — R EAE— BN R BRI IK RS 5 ) =7
NTE—H—Thb, BT —BIILZEH - %ﬁ%’%*&ﬁwm~x%mﬁ&*ﬁfﬂﬁfé
ZENTEHOEER TOAMMETE Y, Lo LEE O FEBECHEGRRE O FEMIT 5282
S TN, IR % £ 5 W B8 | 3 &l - [F D BB (AFM) T 1 73 B S TV D23,

B AFM TITIFEEE N BIR TEX WL 7 —ERNFET 5, ZHUEEE AFM OB L0 &
NT—BRNNEZTDHZENRREEZ LN TWS, —JF, SRS S EIEMEE(TIREM) 34 1 %
HEZ P10 FBIETEDL LW IORRNH D, AWFZETIL TIRFM Z Wz 1 5 FEHINC L0 | 1%
WORL L 2 EEOYE LT —¥, /377 U7 Cellulomonas fimi Hi3& CfCel6B & 4 & Trichoderma
reesei FH3K TrCel6A OENREZBIEL L, 1EH/ X T A — F (fE A E T Kon. W EEENHEE EH Ky 7
B B TE K ko) DFENT 24T 5 72,

S BEMBL O 2 D RAEIL 250 nm FLE TH 0 | X LRI ER LT ASFEET D Eipln Tx
2 7o TLE IO, BTG RIER 5 %ﬁh’(%%ﬁ&‘/}%fﬁ@*ﬁf‘ﬁo 72(X 1a), =R
FEOMHFEICL > Tl o —A#EA2HERT 52 N TE(K 1b), 26 2 SOEE 2 ERAHE
52 TREAT = AR LT FOREBN T2 2 L3 CTE 5( L), BT L7 kan &
bz~ % & TrCel6A 1% CfCel6B D 1.8 5 T o7, S BT Kot DFFEAT L U TrCel6A 13 CfCel6B (Z 1
RTEL O —A~DOFESRENENZ E RN ghoT-, ZHHDOFEFR LY TrCel6A 1% CfCel6B (2L
RC, o —2~EAS LT WAESRIZE N E 25, 72 ke b TrCel6A & CfCel6B Tl
B FRFN 8.8 nm/sec, 11.6 nm/sec Th o7z, I HITHEOEFMEET T vy BT
A TENEN 677, 504 Thole, AT —EOMEIZBIT HMMET I/ BRIRES/L— 7 HED
HENZNOLD/NT A —H]| %ﬁfiﬂff@sz\é LEZBND,

X 1. CfCel6B O —/y 18152, BEE R
Eixzn<i., (@50 pM, (b)10nM,
(©alboEhRELYE
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TARYEHTET I FUOMMBEOREEHICIYBHEINE/NNY FXE2—2
Band pattern formation of sliding actin filaments driven by HMM on glass surface
OfegpRZe, WA 0w —, BEHEBYT, WM&, AZ%ic
FMBMRERERTEPE TRA2eR AEisEe T2E
OHirotaka Taomori, Yuuji Setoguchi, Masayuki Hoshida, Yu Ichinose, Hajime Honda

Department of Bioengineering, Nagaoka University of Technology

H T AREIETE SN2 A4 VHEHEEMM)IC K-> TEBREISN D T 7 F UL, Z OREEMN
BV E XEHEIAZE . ZIUEHMM IS K DA 1IERRETH D L STV D]

WHAE LT 7 F v 1 pgmL &, REFHDOT 7 F 2 0.5 mg/mL~1 mg/mL % 2 mM Mg-ATP &
HTHABL, T 7 F HED HMM ~Ofi & LEE 2 [RIRFICBIZE Lz, ([XCOIRT o F LT5
MUCEEE) L TV T 7 F Ui, LIEWISHRGANZIESB O M & B2 A ) R0 Blgg s iz (X
1b). & ZANEMEENEE SN DEIC, HMM L& EB« 57 7 F o EBEN LR+ 5 2 L
BTz,

T FUPRED 0.9 mg/mL TiX, 77 FMHEIE 100 pm X 80 pum OFLEFN CiEE M 23—k
IZZEASTNE, I5I210~50um FREDHD L 5 e\ F — 2R SN Z(K o). £T727F >
IREE 2.0 mg/mL TiX, 77 F MHEIHEBEN TR AN S — AT ST, —BRIEB T MmN
AHoTREBIC I o7, — 05mg/mL 7 7 F UEEHRIZ 0.5% A F ot m— R &Iz 2% Lo
SIIE D ST S H — NI S R h o f:

oL | ‘ -
2 E { P T
~ r ey, r et e
¥y - [ ¥l 4=l
\ Ay &9 A \ Y

T v H LEH) —ERIZH M DE 5 o - i#HH) 1 2 TR U T )
Non labeled actin: 0 mg/mL Non labeled actin: 0.9 mg/mL Non labeled actin: 0.9 mg/mL

M 1. 77 F O EE) & E DA
WK L= 7 7 F > L ug/ml O 5 DI —"— LA BgIZ L 5T 7 F A0+ =0 E
o (a~c) & 1 BBDO N T v X o Ik DEEfAEE E 2 N7 T A TR LT (e).

[1] T. Butt, et. al., J. Biol. Chem. 285(2010) 4964-4974
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RIEFDFEICELLGOIREREMEEBEDOA A —D VT
Color-coded cellular imaging of lymphocyte accumulation in a mouse asthma model
ORMNBAFE " KERE ', PleE?

VA RFERFBEE S RAFERE, 2 THER TR PR E A FERT
O Akihiro Hasegawa', Hidetaka Ogino', Toshinori Nakayama®

'Yamaguchi University Graduate School of Medicine, 2 Graduate School of Medicine, Chiba

University

T L —VERFES BT FURUBAEIC KO HURURr R AOBERER ~ L S —T(Th) M3 55 E S, FFOWL
I RBENDZ LI IV RIER SN FES LD, T AR —KISEOFHEIZIBTITENT Th2 Mg
<L TWAIERHDILTWDN, EEEORIEDETE DI T CRIEFHEIZI T HE R E
ZERIZLTODDONEEAE DD TR, RIFFETIX GFP £721 RFP MU AV 2=y /<D AD T
HIR-CPUR AR Th MlaZ B AL CUT NAALTHET DV AT DEHBEL, 7L X — Mg EET
N W THURBRAZ Ofli~O T M2 EORE A A= 7T Ui, Z L CHURS T2 WA LT
BT ZHHERER T MY~ &y bR RO REFIN & BT 21T 572, F-HUR AR O
~OHUFRFFEE) Th2 Ml OERKIC B 53550 Ot T -7,

TYATOT L AF =M EET /VELT, N AT /LTI (OVA) 2R ASH CRUERIEZFHET D
FZ A=, OVA a5 L7 GFP /213 RFP hoL AV == w7~ 205 CDA™T Ml 48 511 - B AL T
[FSRAE DB AT~ 2T ALTED, in vitro THybEFE L TR LU 72 husURr 5209 Th Ml ia R R & D BF
R B A LT 4, OVA 2 AZRBEL CTLAX—MEM EA L7, i B I8,
BT 5 T Mlao B2 #OnBAMEE AV TEIEE LT,

PURAR SR Th ML OVA IR AR ~DOEREBLELS I, OVA AT OVA 2 ASH7270»
TEA T NT 8~20 {5 TN 7=, i~ CD4A'T MO ERE L, OVA WL A 12 B% 0 HEAE L7
D, 18~36 RFfEIRICH R EpoTz, 2D T MIREFRIIAT nA R & 5352 L2 kvifishi, &5
|2 OVA FpEH)72 4 Th fifad 7 &y M AL THURW AR D ~OEFREEfEITLI- 225, T EN
@ Th Mt 7y MLk o TRZRLMIERRAZ R LT, B2 OVA AR ICHTIZEEFEL T/ Th2
F X HERR N TEVEF - T focus B L., TDHRITHEINDRIER ORI ZHIEL T\ aE
Bz, FA-BIZZNETIZ CD69 /7T 7R (KO) =T ATIET LLX — g S 2Mfls s 2 &%
AU TEIEZR  UTNAEALAA—V T VAT D% VT CDE9KO ~ 7 AD Th2 fifadfifi~DHEFfEE
AT LT A MRER focus TERLD KIS LD Z LB TR o T2,

AA—=T 07 DFEE O THLN ST 2 b ORE R T, HUFIEEE 521072 T MR 232 O % O HLE
W NI &b 70> CEBICHICIRTE - BT D28 TOERMPMUORIEAIZORE L0 BB TRz
5HZ&, LTl N C focus TR T DT LT KV AFIEER 72 & O RAEAMIR N2 L TS LD R IiE B
DA HEIL TWDZ LR EERL TS, F2, CDEIKO w7 ATHIHLIZT L L — M S o A
H= R LD L —FRITI~OPUF R A The MRERBOMKIZL2b DO THHEE 2B, 5.
ZOEBRZEHNTHD /o 7T I I AR T LAY ==y I AT T AR T L LR —
Wi S DFIE NI T DY —5 My T DR EICHRE A IRNT CXHEB 2 DD,
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YIRBERASARITEVWTZ2a—HORTAAS FASERITHRFBELD

—F—HERALISDLLAA—=DT
Laser confocal calcium imaging of neurosteroid-modulated neural activities in mouse

hippocampal slices
OX5 M1 JEIFFRER 2, 5 ikte 12
VHARRFPRFBER G SRR, 2 B AR S5
ONaoki Iwata', Yuuta Hamasaki?, Minoru Saito'?
! Graduate School of Integrated Basic Sciences, Nihon University,

2 College of Humanities and Sciences, Nihon University

T, A7 aA RBBEANICBIFET L2 ERMONTWS, ZNHbDO=a—u AT A NI
B OMBIEEN R L CRMER 2577, B, R ErO= 2 v 7 P4 —, ARV AR
B THDaANT TAT 1T NMDA SHFEE T 5 Ca A Z AMEICE (b S8, Tl X
S THEBIZE T HMREENESC LTP 842 2 bS8, RFETIE, vURAMERA T A AZBN
T=a—rA7 A NP5 &R ITHRIESHE(LE, L—F—RELGIN DAL A=V Tk
HOWTHART, 1HEOFAD ddY =7 ANHIE X 350 um OWEHEA T A AZ/ER-L, hrv v L
A PEE O fSE Cal-520 THefa L7z, Cal-520 1LEORBTS Sk ©, RE i AL baE 7,
P, LIZ AT A AT A T VA =R (10nM) HEHWNTaLFa 2T o @wik (10pM) T
1 FFfA v FaX—va L, £0%, BZEMEE (TE 300, Nikon) DAT—Y EIZ&HDHF ¥

VR—ZATA AEBE L, AL —%— (488 nm; 85-BCD-050-100, Melles Griot) Tttt % R
L7, LT, =A== b (CSU-10, Yokogawa) %1 L, 520 nm O+ Y% %2 CCD
71 A 7 (iXon X3 897, Andor) THUEF L7z, £ DES, MIER A 600 #4725, AT A X% 1 mM NMDA
THIE L=, ZOfES, NMDA #IlI%IC L - T CAl fER TEEOMBEHIIIC v T MEENR
bife (M1) ZOXIRAINTVTLMMEFIZT, AT VA —ATA o FaX—va LcAT
4xﬁiﬂykm~wk%ibﬁkﬁ&#otﬁ ANTFARTRTA, rFaXx—Ta L

AlEarbe—r I EZLOMRTROND L) ChoTz, EBIT, flx DAL T MMEHEIT
%E?ék\:w%217myf4/#:N—Vakax?42TiﬁwV?A%%@%ﬁ%
MNELS 2oz (K2), ZOMEIINNITLIZL > THEBEOREEMEME THE LR
Neurochem.83(2002)1441) & —%7 5, U ED LS 7=a—va AT A RIZELD NV T LEED
TAGINDG, =a—a AT A NI LTP FEIC G BB L2 NS Z IR END,

mM NMDA ImMNMDA

oo 1100
. £ m
300 M o 500
300
] 100 200 300 100 200 300
Time (s) @ (s)
1 Gon=aemifgo—4Fl. {725 NMDA HIERHT, 2 ANV ULMER (HCREZ) O—fl.
Z’ﬂﬁlf)\NMDA H, ERnay ha—L ARarFazrray

TAVHFa_X—=a L LEATA A,
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ZRBEMERVATLEL—T—HEGAN VLA A=V TITED
YIORBER T4 RIZHE T 5 #8ZFSOREFEE
Simultaneous measurement of neural activities in mouse hippocampal slices using multi-
electrode array system and laser confocal calcium imaging
OWEZERE ' FEPAERL ' JHIRTHER 2, FF ks -2
PHARRFRFPE « 00 SRR, 2 HARKRY: « U
ONatsumi Haba', Yoshiki Uno', Yuuta Hamasaki?, Minoru Saito" 2

! Graduate School of Integrated Basic Sciences, Nihon University,

2 College of Humanities and Sciences, Nihon University

BRI X B R A 7RI R, MR V> T MES, MRS WA ER E 3 EME e R L
THBT D, LEEnoT, MEREZW O NICT DI INGEZFRIET 22 ERMNELRD,
AWFFETIE, 2 EALiLsk (multi-electrode array; MEA) v AT A& L—H—dE L Lo 7 LA
A=V U TN L 5T T ADWEH AT A AZBIT 2MRISB O RIRHIE 2R A7z (K1), AFA4
A (350 um) 1% 1 BEORED ddY ~ 7 2% HWTERL L, I vy T MRS s Tt LT,
et LIZ AT A A1 64 HOBEM (50X 50 pm) 2% 150 pm [EHE CELE X7z MEA T AF v 7

(MED-P515A, Alpha MED Science) @ EIZE X, ZiuZ ENLBHMEE (E600FN, Nikon) & % U M
SEBEEE (TE300, Nikon) OAT — Y BIZEW -, BNZBEEEZ AW 8A12iE, 803 7 2
BEREZBLTHRHT DI 8105, LIRS T, ATy MEEZHEaRE L U3z S
. K& 72t b %2777 Cal-520 (AAT Bioquest) Z i L7z, BhEYEIFRICIZE A L —35— (488
nm; 85-BCD-050-100, Melles Griot) % FHU>, 520 nm OHEEi# %2 =R v i=2= > + (CSU-10,
Yokogawa) & CCD # A7 (iXon X3 897, Andor) Zi L CHUfS L7z, i & LT, CAl, CA3,
R EIFEIRIZ 35 1T 2 BRI 2 MIRIEE) & CAL FEIIC I 1T 2 23 D v o AMEF %
RIFFHET 52 EMNMTE 72, £72. MEA T v 7 OEME BXANEO T2, v —7 77—k
(20 /3—R M L72BRIAE U 5 CAL kOB I V> U MEFSZRIEST H Z LN TE T,

confocal scanner unit

—— {CSU-10, Yokogawa) CCD camera
Ar laser ~ 71—

(85-BCD-050-100, Melles Griot) y L
r—-‘ R

%
L] [ﬁ 16x fluorescence
H ohjective L]
[%lg P %g L A__ 07 '_/-"f .\/1’\.—-—4—

L L L LN )
MED unit L r J | J
/.! MEDG64 Main Amplifier | —T T
| —— excitation LA A | A 4 * ‘ "
| (488 nm)
MED&4 Head Amplifie
ATl I-| | - — fluorescence [t ol

(520 nm)

K2 L—Y—3ESHILY LS A=D T ()
K1 FEERROBERX LS RBAFLERY AT A (F) 12X DAkt
IEB O REHEOF. LXIZTFRONAT

PH 72HFPHD I N T DA A=V T,
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MERFERZHEETFEY GI2 2 2 /30 BEOHEERKEET B
Structure and function prediction of the G72 protein
ONgEAIT . BHE"

R PNES = e
OYusuke Kato!, Kiyoshi Fukui!

! The Institute for Enzyme Research, Tokushima University

MEARFEIZ IR, BMEER, BRPEER, SRABEREFEE N FRD b 528, HIERERIZ X 5 16
NSRBI S, BERDREZR L TELZ LITR LT, ZRUSNDIERICKT 2D B DR
HOZRIT, HEFIZRENTH D, RBRHIERCRBEAMEREFRE X, NUDA T 7L & I RS AR O
BEARENRKTHD Z ENBRBRINTNDR, ZOZERICEESD 2 WIXMEICERT 5
TR, RIZFAFE I TR,

—J7 . WA RIIE DD 5 | FrIC YLk 13932-33 (2381 5 SCZDT kI FEH ICHEL T
b5, ZOEKIZIE, 30 BLUGT2 LW ) 2HOBIEFNEMBEL Ta— RS TW5, GWAS fi#
Hrick v, MERMEICK T D Z OB FHEIOZROREIL, p < 0.00002 &) D T/HS
IEE R LTz, GT2 BInFId, BEBEICHAOELB T ThHDH, G12 N TV AV 2=y /<A TK
LA TIE, G72 OEFEAIZ LY | FMREREOITEI Z R LTz, G712 # /37 EI%, Ml TD-7
U BRBACEER EFEAEER L, 2OEEEZHIET S E ST\, £~ FT, T ha s RUT
O L EBRRZER DO EFIET 5, LbBEINTND, 29 LEe@Eicky, 672 1%, [
PEMIIT NVDA BUZ AR DM & (T B A 52 TWD 2 ENRIBINTND, LER->T, ZDH LR
7 DOFEAN IR FERE & BYEMAE O BT A, REAERE, AEEOME N DIEFICEHEE TH H 28, BED
LA NFEANEGPS TR, ZOERBIHIZ, G712 ¥ /N7 HONAKREE NSRRI Z L1
£, 672 oFEvr 71X, BEEEUANTIEAO>TE LT, FrZ, 163 FEEEDO Y 72 M,
E MEETH D, FOREORERD—FEF Y 7 K HREETINTEE LU,

T TRIZBIE, 163 RO AND T 2 b 2D B AA AZFFIL FROMETHIETSH S
NAT Yy R oab initiolE%BRFE, WH L, G612 X2 /X7 EDONRKN FAA & C Rl B2
AL, ERER o~ v 7 ZAEREEICFOHETHL Z N THIESN, b1, "MMT Ty
R ab initioETTPRES NI X7 GGG EOREIE LWEEZ R3O0, &V ) BiEx,
WL OO N TIT o7, ZOFER, SABOFEIFELZRT ZERA LML o7z,
ZHUE, 1T BBEEOY A AREOKETH D, TR SN EEE YIS S LB )
FEHEICLY . OB LN R EENRBR SN, T2 CHRIETHIOLOIC, HiET —2~—
ADRFREFAT L, BEROZ X7 EREEITIEEL LT2E 0 3 72 0 hiiEt Lc, £ OREHR. N K
RAA E, BEE RGO L AT 2% L X EO—E L OREERIME RIS, C K
U R AA N, G X T EREG 2 3R, RH bundle subdomain SHEBIT S Z E NS L
oty LEDZ Linn, G12 X IR hay R TREDKE EIZRIEL, D-7 2 /i
{LFERCZEDIEND X R E EMBAERT 27 47 5 —2 Ry U CHRET D aTREME AN I
e X,
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TR MRS BEERICE T HREEA T« T— 2 FHEEDOHE
Heterogeneity within the Secretory Granule Population in Mast Cells
ORFALTEF 1 THEE ' FiRME ' gk 5!

AN D INNE = ST T

OShohei Inamoto!, Tomomi Senda', Naohide Hirashima', Ryo Suzuki'

1 Graduate School of Pharmaceutical Sciences, Nagoya City University

[Bry] =2 ML, 7 LA =N LA e El 2 K-l Ch 5, ~ A Mk, 7
VAT AT Ko TEEIESh, B A I U 2hhd & LIZBERINRIENE A 7 = — 2 2 i+ %,
Tox i, PURBFPEDE VR, FA S WA > (INFo) 7 €01 (CCL2) 72 &, Htid 2 A
T A =— X OFECEAHE LTV Z & A2 5732 L7 [Suzuki, R. et al., Science, (2014)], % Z
TAMFIE TIL, Hx OSWERICI T D RIEME A T ¢ = — & L 3 WHERE R A E O RTEfEIT IC X -
T, RIEVEAT ¢ =— Z B 2878 LT,

[HiE] =2 MlRICiZ, ~ 7 A B #Efln% IL-3 & SCF OFF/E FChiEE L. Biifiius 5oL
7o~ AFiil g~ A Mild (BMMCs: Bone Marrow-derived Mast Cells) # M\ 7=, 7=, flaN
DA RFEEBEIRFDEAIZIE., Amaxa Nucleofection Z W\ T{To7-, ~ A MmO B 1 8k L
AL T O USRI IS IF I L — Y BAREL 2 F O UG L 72 #8013 Image) . MIPAV % T
fi i L7z,

(iR & BE] 1L LI, TNFo & CCL2 & FRESEEAEOF A 785 OFEREZITV, fHlx 0
SIIFERLIZ B EN D RIEMEA T 4 =— ZIZDOWTH— IR L~ L TA A= TR 24T -
2o ZORER, TNFa & CCL2 1T, MUldN TEZR 2 /3 WAERLIC IS L CHFETE L T DB % <
BEINT-, EHIZ, TNFo &30 Ekiid, CCL2 235 £ 4125 /WA kL & i U<, kit o
APHFEICRE N LW HIINNT/R -T2, EHIZ, TNFa 2 CCL2 (1T T DR 2T > 1o &
WZHREBEDFRERNGONTZ Lnn . = A MO 53 IFERLZ 138 2 0 FEkL CRRIRAY 72 S M A
TATZT—ENHFIELTEY, HIRAN ORI IR EENFIEL TVND Z E BRI ST,
IHETOMENS, v A MIROZWMSONE, =F YA b= (BB [2X->TiTh
NTWD ZENBEIZDR->TEY, ZhbxF Y ¥ A b= AITiE, 2WHEREENRE SNARE

(Soluble N-ethylmaleimide-sensitive factor attachment protein receptors) 735 L T\ 5 Z & 238 &5
272> T %, £ 2T, TNFa X CCL2 WEH LTV D fE % DUWERIZ BT, ZRENRR D
SRR VEMNAEL TV L O TR ARWnE B X filx O/ UERICE T 5 SNARE EHE D
JRAERRAT 24T > 72, € DRER TNFo <> CCL2 & A9 5 70 WERLICIZ, SNARE 2 HE TH 5 VAMP

(Vesicle Associated Membrane Protein) D722 7 A VXA TN, ZNENRIEL TWD Z LNy
nolz, ZOZLinh, v A MBRTIE, RIEMAT ¢ =—Z B30WERICARHEICHFIEL, £
NEND S WERLITJHET 2 0 ISR E EICHIEWA D D Z ERH LN R -7, £L T, ¥
A N HERE O RIEIES BN AE D S WASIR AN | B 1 A3 WARERE L ~L THIEH S LTV D 2 & 8RR S 7z,
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SRTEEBIEDRALTZ TRERICEIT DX T 04 FOREREN
Morphological analysis with time-lapse images of spheroids in a 3D cell culture system
OSLEFEyF 12 @RI | ARELE !
PBETREEBER S, A U I S A I JERT
OReiko Minamikawa-Tachino'-, Daisuke Takahashi!, Noriyoshi Okamoto'

! Kanto Gakuin University, 2 Tokyo Metropolitan Institute of Medical Sciences

WA, TREER, BEMRZII O T Dk R BEEFRICBW T, 3 RERETHERIND
A7 x4 RiE, AERISGEOAITERE YT T X 2 in vitro FEBGR & L CTHIRF ST 5, BIfE,
A7 zuA NEEESBEMEIC X 20070 3 oot & LTSRS L, LR & i S E L
ToMT, EORMERMIT SN TS, LnL, A7 = A ROZEREEAEE 2 724 Offi
RO EBHIRNTICIZ, RIERT RE L OMEREIN TN D,

Z T, BEBRO S A LT T ALEEG O REZ b LICAT 2 v FEHY I 2 L—
aVEMBEL, HREMNOAT7 2o REAWTHED AT = v A ROMIEHEZ HEE M
H72DDT Ty N7 A —LOEEED I L, 3RTHEEEREZRFI L TV 5,

INETIE, IS E LT, BIEZSTT TR 7 2 A REERT AMIEREHORENEHE L
TEEN, LVAFEOBEVHIIAEZ HVCAT cu A REBMRT HZ~DIEESRFT 5, Z0
R CIIIER D HIEHE 3 T~ & BR & OBE RIS 8720, MilIET v X Lo XA F Iy
TR U, MREE L2 i S 2 VIR LN DHE L, A7 =uA REERT D, £/,
ZORIE, RHRFERR L RFEBR CTOLAEWIREZ ZSETER S5 & BERES TH Y . Bt
MAFWERDE I EDA T ) —= 2 TN TN D,

AlENE, PAEAORETE LT, HT29 Mz v 7= 7 B OHIAR AH] 5-FU ERRER & 2 BEf 2
FLER LTcZ A LT T AW GHDAAER 2T LT, TSI, SURAERDHETE 52
EETRATZ7zuA RBRBREINTEE 4 BEERND, FIBRAHOERES 4 BRIOZ A 5T T
Wifg L Uiz, FEEmfRd 1L SRS TV A0S, BRIEIE, Bk - Bas 4L ) Bl &k
S THIKEOBEYZ NI LW, SRIOMHTRIENSIXRN LT, ZNENOWEBN G AT za A
REEAZRH L, A7 =a A RO, mfE, SOICEEEREAFHIIL, SIRARIOIERIZ X
S TCATZ zvaA REEH O HEET DREZR EORBEL R L, SREIOMITIZ L - T,
SR IR « REBROBRAKFLEEE TO AT 2 A FEIZKEZT RO, B - A X 2 %0
BUMBFEN 2o Tie, F7o, MIRFEBRTITHIH 85 - MBI L > TA 7 = A RiFIEX{E
U723, AREBRCIIIEACITRERFAICIH S v, HBEET 2RI XRERFICHEMm L7z,
A LT T AEGOBIET L - T X BN D P ANER L R OMITHE RS S iz,

LHIT, XA LT TABBRIZEBNTAT 2o REZBHEIT LT, ZORICHENRAT 0
A FOHE - (A OBE, A7 xvA NOBERE R EAMIT L, #5 - iE~OHBAEHO
HBIZOWTHHET D TETHD, ZOX ) 2ffirZzim U T, RABR R RHEE O "l ReM: & Mt
THRHETH D,

BEE . BG AR EELZORGANOGEN I XFRAEHICEHH L B £,
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Analyses of Beating Cardiacmyocytes by using Scanning Electrochemical Microscopy
OBAFTF 1, SR 2, /aRerE 2, b iEsE!
A ZE e N A, 2 ENIHFEBIE N PEE BN S TSR
OSho Okumura', Yu Hirano?, Yasuo Komatsu?, Yoshiyuki Maki!
' Cosmo Bio Co., Ltd., > National Institute of Advanced Industrial Science and Technology(AIST)

e F L O R MR DA IR 2 AW TR BN BB DT Y . ZOFHIXIGENE
MELZREST D~ A 7 a@EMmT LA (MEA) EREVBHWLILTNWD, LLARR S MEA £
2 K DIEEYEM AL FZER O LA OB E(LZ R L TORWEGERH D | TE1E | LD 0L
HIRE D Fe ALY 7RG MER BL A T R 72V, ERET — 2 X2 H O LHMROEEETH Y . B
—HIfEOEALZIZ D Z EIXREETH D,

EEMESCTFIHMEE (SECM) 1IR5W OGRS 2 il TRIE R TH 5, Tk
X2 FETIZ, SECM %A L7z O iiflia oA Eh - feseiE & S AR 1]46 & OERRI SR 12
AR 2 B 59 D HINR2] 2 ME L T b, SR IZ I OHEMEZMAGDETZ v AT LD,
O OEANSEMZ T8 ] & U TR 2 2 LR E o hamst Lz (1),

DA OB Z TTHESE D Z ENMLNTND ATP 2, 7 v hMOHAIIREIRIZ~ A 7 a2 %
YETU—X0RE L7z, ATP &5 F3MBIEEAHIN L7223, &5 O X > TouofEhFE
BIZEmT 28 F AR I N, it CLEE (QT ER) 2FXRTHZLnHmbiLTVnD
Astemizole (2B L C % [AERIZ DAL IZEIN L, B OsthfRRFH OIE R 2 /il L= (K 2), £z,
b & iPS DAl Z HWT, 7 RLF U v B RHIAI CTd 2 Tsoproterenol % A HIAM e 4R 11
WG LI ZA, MENTLET 2 Z L 2R L, EEBRENZ L2, b b iPS LihAiEE
EHEERRE TICBWTT v MOGHIIE & 1Z8R 20 | xRl oG bE o e MR %2 L
TWDZEEHBMNERoT,

LUk &0 KRBT, AR o O~
BRI D E B 23R G- & L 2 hicki

0 1 2 3 4 (sec.)
1

0 - § 1 1 J
< BRI DRI 251t BT T R 72 5 =
I I
WY 25 2 L BWI BN LT, T ij/ﬁ’ !

1 % 01 +—H I —Control  |——1—

| ! |
Microinjector ;% S : / : —Astemizole !
Microelectrode Tr:; : : :
/{ \\/ -0.2 +— : |
m o —— & :
Cardiacmyocyte ~ 02 ' '

1 SECM |(Z X 2 .LfApriin o] & 2 Astemizole WINCE 5 fAENZ AL

[1]Y. Hirano et al., Anal. Biochem., 447C, 39-42 (2014)
[2]Y. Hirano et al., Bioelectrochemistry, 92C, 1-5 (2013)
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Micro-CT 4 A =2 J 12k 57 ) RBEMERRR EHT
- MBS E - BREREA AUV -
Micro-CT imaging for embryonic lethal phenotyping of mice: high-resolution and high-
throughput imaging of non-mineralization soft tissues.
OHFr W'
VEALEERF SRR N A V=R F— < v AFRBTEAT BRI
1

OMasaru Tamura

Technology and Development Team for Mouse Phenotyping Analysis, RIKEN BioResource Center

~ U AZBNTIEL, EREILFEFZE 7 2 Y = 7 | International Knockout Mouse Consortium (IKMC)
WLV~ T RT ) L EORY R Ea— FEEFICRT 28RBS (ES) Al 1ER
Siz, D%, International Mouse Phenotyping Consortium (IMPC)IZ33V T, ¥45% ES Aif@m o1&
ZF R (KO) v 7 APMER I, £ OREM O KB EEIEIT A EITR CTh D, £, £
S ES A KO ~ 7 A A E D AA A Y ) — 2RI 5 IR FFEB TSI T0 D B0,
HAETIERE S BT B RO KO ~ 7 2R ZfHICAFAREZRREICH D, HiZ, S5O
CRISPR/Cas9 system 72 &5 ) LAMEFEMROIREIZ, ~ T A DI O TEE2 RAEY OB FRE L
KO L, BAGTHEEERATIZ 31T 2 Al B 2 8RB E L) & KRBT ~ 2 24T
SETo, ZORIRB TIZREWT, @l H ORI RBVNT 217 5 FIEORBENILI N T
W5,

BAS WA AW OFREFH) 2R BV 2 i#H+ 5 £ T, Magnetic Resonance Imaging (MRI)<> Optical
Projection Tomography (OPT)72 & DA A — U FHENIEIZIEFIZ NI IV Th D, Fxld, <D
AA—V T FEOFTEH X BEHRAWTY  TIVNEHOIER B RN N ATEEZR X ##
micro-Computed Tomography (micro-CTIZVEH L, ~ 7 AREVRMENT, & 0 o)l BBt R B fEHT
WIEHT 22 DEINBRI 21T > TE /e, v U ARBUEHTIZHB W T, ZHE TS micro-CT 13H
SOMEWHRE DO FEIT IR NI 2 L CT& 7z, L, ~ U RIRFO L 9 Z0#GEMICEE L Tl BE
OTTRBEDMER N 2 I H AL NEET D L v D
BRND T, Fxld, ZOMERZ I VR
RN BT AT URE R ERANI WD
IR D LT T D
BODIRNEE FIEORIITRE LTz, 4E
DFEFE TIX, micro-CT A A — U T OFRBL
BUEHTIZ BT oA AR Z Ol A HEIZ B
LTHRET D L/ AROA AV T T
— & L AT H A 2 A S b - B R
BRRATE DRI 72 & E DOFBMEIZ DN T
aam L 72, micro-CT (2K % E14.5 ¥ U AfRfFA A=V 7

JE: R micro-CT 14; £5: Hifi micro-CT &
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Bioluminescence imaging of Glucagon secretion from pancreatic alpha cells

OBJIE P2, SARSE9L . JE R, grgefn 2, enkse ' HEFES 20 PR e !

VA RTINLRERE - L PR - B P EARER - . NG (BR) - BRI
oSatoru Yokawa'*?, Takahiro Suzuki®, Satoshi Inouye*, Yoshikazu Inoh?, Ryo Suzuki', Tadahide Furuno?,
Naohide Hirashima'

!Graduate School of Pharmaceutical Sciences, Nagoya City University, 2School of Pharmacy, Aichi Gakuin
University, *School of Dentistry, Aichi Gakuin University, *Yokohama Research Center, INC Co.

TOVI AL R T N AR (BER) o MK 50 SN UFE ERARLE L TH Y
eSS BHIREN D WEND A v AV EFEGICIER T2 2 & CHEKRN O MBHE F 2 #FF LT
WD, T, VT A ORI PSHERIF O RIEITIRLS BI5T 5 Z E BB BN > TET,
BATF &1L, 7V 3 i ERIEN R I d5 T 2 MlaEE S K 7 CADMI O EEM A2 #HE LT 253
W TN A WEED % AIREARATH D, SEFR~LIEL, B R T a0k 2 (PGCG)
LA TNy T7 =T —1F (Gaussia luciferase, GLase) DflG ¥ o737 & (PGCG-GLase) % AW
T B2 R BEDOET A L — NEFRNA A=V 75 PUC L B 7V WO E B
fRMT 24T - 72, ARTIEIX, MRS W S 7z GLlase L BRI L =R e EE LT T
¥ DFENEEFE SO % B 72K EM-CCD 7 A 7 T2 5 Z LI L0 | ATl OsWw (=%
VWA b= R) ENTe GLase @G ¥ LN B EAIUET D, TORFRE LT, BIMEIZLD
YWD TEBFRNT, EAIRREOMIT, BLXOET AL —F (0.58/7 L—ALIKN) TO 30 43ELL
oG REBEENRETH D, — ., VYT =T — B ORI ERER S E R T 54k
MRNA A=V TETIE, NREONL Y T =T — VB E2mBER ST ENa8h e 5,
AWFZECIE B N CHEMBEENE VT RO EZRINT 5 @72 2 i@ bk (preferred human
codon-optimized method; Preferred 1) ! ® PGCG-GLase & % > /37 E R BB T 2480 H 0
THIT AT o7,

IXUDIZ, Preferred i CTA LB AR EI T2 F 7 a7 vk I i@t (pPGCG) B IO
GLase i&fnf (pGLuc) &, AR e b7 7/l 2 ViEs+ (WPGCG) LD B b Al GLase
#1517 (hGLuc) #HWT, 4 Fi?®d PGCG-GLase ¥ HiiE{x ¥ (hPGCG-hGLuc, hPGCG-pGLuc,
pPGCG-hGLuc, pPGCG-pGLuc) ZH T 57 X —ZER L, ~ U AR o ffafk (o TC6 Flfa)
WEHALTAI ) A= —IZL0RBNEELZHE LT, £OE. pPGCG-pGLuc 13,
hPGCG-hGLuc £V 4 2 fE@m W AIEEE R~ L=, &IZ pPGCG-pGLuc X7 % — % H T
PGCG-GLase ZZEF BUANIRE o TCOPOCO-CLase fififa 2 ERL L | 7 A L— NMEWR KA A —T 0 Tk
Tolz, ZTOFER, 50 mM KCI B filiigic & 2 3w EO K2 afiifb+ 25 2 L iclkh Lz,
PLEICED, S oflglicB 27 e 7 vl I @d Glase ¥ VX7 B OEN 723 B
Preferred {ECTIERL L7 AN LB TR EITHY . ZNEHWTZAEWRA A—T 0 7T, 7V
T 2Dy T A T 5 ECHATH D LB 2 bz,

<BEIHR>

[1] Yokawa et al. Cell Biochem Biophys (2016) in press.
[2] Suzuki et al. Method Mol Biol (2014) 1098: 71-83.
[3] Inouye et al. Protein Expr Purif. (2015) 109:47-54.
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Measurement of a single protein structural change in live cell using nanodiamond
OFsnsk ', LHaEEER . AIER!

VR A ge R
OTakuya Genjo', Ryuji Igarashi',Masahiro Shirakawa'

! Graduate School of Engineering, Kyoto University

AR, MEANSZ U 2 ERR) 22 RS . 3 CICMEIA STtk & 2 7 T VARERIE O T
FCHBEB L CWD 2 EBNHLNI ST, 20X 5 2EE il X 0 BItG S 58
TRy S MEEIL, WETIERL . AUV EOEEIC > TN SN &%
HILTWD, LavL, MIRANEREE T, BUNe s b i3 2 5z L A &7 <
SEWITCOIELAE 5 T LIV TRIET A HIROBRE N LETH H, £ THR L IX
Z NI EOMEECDBEDOHEERGICER L, €O T 572D, 7/ &4 F
Ty PR b OBRFERE AW e— 0+ AEFHIE OMSL 2 B3, AW T, FEE

2 OHIREFAWT, Z I E o ORISR EFHI LR A2 WA T 5,

ARSI 2 DR 2 i A U, ABISE 2355 T 2L (A ) v T v RAE 7 v
3V EMEHIND, AB ) NTURE T Vg TR OEFEEOMER, M), okl SEE
RAEMBBIZEEG L TWD Z ERH LN, BUE, MREHRZ I EDOT IV F 7 47
AU, MREEREZ TR T 54 7 70 0 B X ORISR MDA 0 F ¥ 1L 7g R R
B NTUAFE v a Al LTEY IR U THEEZ R FE SN D Z L RBINT
W5, L2l EEBETT, 7/ 25— O=RIZCEBRET2DFRETH L2, Zh
BOY LRI EOMEE L EELZ B OO 5 2 LIxTE TV, 22 THaIE, & o8
JE T OERbERNTE S —7 L LT, T/ XATYEY RIZER L, /44T
F Y FIIERASOFEEDERD TIRWZD . ARFHIIT e —7 & LTHWS ZERARETH D, F
7o, XAYXYEY RRAEZEDIULHESTH LN TEX A, Ye—T7L L THEHTH=0HIC
VEERIER 2 N BEA~DEHNTE D, SbIZ, T/ A YEY FOBRTRRTH D, HEHe
fLHLy (NVC : nitrogen vacancy center) 7333 5 #OGITIL, FBAZ RS RWET TIIRL<, &F
BHE G525, T7bb, —HIEB 22 NVC O EIEA B RREICIE U TR 5 80O E %
R, BalX, IROOWEERAL, B AU HREOM U eSO BE L HAA DY, Bt
BREAEET 2 2 L2 Ko T, XA YORBERET HBAINA BT L, AME TId, AHEFO
I & EBRC 1 01O F L8R U CARBIR & I LI EBR A WS T 5,
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All atom molecular dynamics simulations by AMBER of Agaricus brasiliensis-derived -
glucan

O Yoshitaka Matsumura', Yasumasa Morimoto', Mariko Demura', Makoto Suminokura', Mikako Kubo!,
Kodai Inoue', Naohito Ohno?, Mitsuru Tashiro® and Masaki Kojima'
!School of Life Sciences, Tokyo University of Pharmacy and Life Sciences, 1432-1 Horinouchi,
Hachioji, Tokyo 192-0392, Japan
2School of Pharmacy, Tokyo University of Pharmacy and Life Sciences, 1432-1 Horinouchi, Hachioji,
Tokyo 192-0392, Japan
3Department of Chemistry, College of Science and Technology, Meisei University, 2-1-1 Hodokubo,
Hino, Tokyo 191-8506, Japan

It is known that Agaricus brasiliensis-derived B-glucan has multi-function [1-3]. Among the
multi-function, anti-tumor and immunostimulatory are noteworthy [1-3]. Actually, the B-glucan induces
cytokine production in both murine splenocytes and bone marrow-derived dendritic cells in the presence of
recombinant mouse granulocyte-macrophage colony-stimulating factor [2]. In mice study, it was found that
leukocyte-enhancing, hepatopathy-alleviating and endotoxin shock-alleviating effects. Besides, the
decrease of level of the percentage body fat, percentage visceral fat, blood cholesterol level and blood
glucose, the increase of natural killer cell activity were observed in the human study [3]. In spite of these
effects, the structural information of the Agaricus brasiliensis-derived B-glucan is still well unknown.
Previously, we measured the B-glucan by nuclear magnetic resonance (NMR) and mass spectroscopy. From
the results, it is indicated that the primary structure of the B-glucan was mainly composed of B-1,6
glycosidic linkage. However, the native structure of the B-glucan is not resolved. This is why that it is very
hard to crystallize polysaccharide due to the large fluctuations.

So, we have performed all atom molecular dynamics simulations by AMBER of the 3-glucan in order to
observe the native structure. The analyzed results indicated that obtained ensemble by the molecular
dynamics simulations was not random coil, and the structure was curve as a circle and helix partially or

overall. We discuss in more detail in the poster.

[1] Ohno, N. et al. (2001) Biol. Pharm. Bull. 24, 820-828.
[2] Yamanaka, D. et al. (2012) Int. Immunopharmacol. 14, 311-319.
[3] Liu, Y. et al. (2008) eCAM. 5, 205-219.
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Development of Ultrasound Mediated Theranostics with Nanobubbles
O/NEBEST 1, AR  Z& ', UngalJohan!, /IMREKH 123, A S EleoA ! G
VRO R
VRO RE R R TSR, 2 b L PR, ARSI IR LR IAFSE R PD
OYusuke Oda', Ryo Suzuki!, Johan Unga', Daiki Omata'>?, Hitoshi Uruga', Mutsumi Sugii',
Lisa Munakata', Tadamitsu Shima', Kazuo Maruyama'
! Laboratory of Drug Delivery System, Faculty of Pharma-Sciences, Teikyo University,
2 Utrecht University
3 JSPS Research Fellow

T BW] 7 2 A7 4 7 2 332W SRR E —(RICEAITT DR AT L% L, W -
TR O EILE U CRIAARERBERICL 5T T ) AT 4 7 AMERER ST TW5, ITHE,
A WIEEH T D~ A 7 a7 VIR S A A2 2 & THMEENENTUET 5 2
ERHES, v A7 u TV EBERENRALEZ®T ) AT 0 7 ZAORERIZBET DR KA
IZRENTND, Ll BEEEEAL LTHREINIZYA 7 a7 AEfiA L TWDHONRE
WTHY, BEWET ) AT 47 ZA&HNE Liz~A 7 a XTIV REFIELRD, 20X 9 7%
HrDobe, TNETICERAITEBERET ) AT 4 7 ZAOEELZHIE LT/ "7 1% B
HLTE, 22T, RETIEFT /) ATV ERBEREHWZET ) AT 4 7 ZADAHREMEIZ D0
TR L7,

[ 5] BEFEEY T ) 23U —  Colon-26 AN A~ 7 AZfEEBME%L 8 HA & 11 HAWZT /T
NEFXY YT TFUDRENK (25uL) ZHEENES- U, SRR CIR A 5 4 IR
L7, E0h, MEGHATE & o CHUE T 2h 5 2 3 FAMh L 72,
HFEWIERE  Colon-26 23 A~ 7 A DIEEHEM 2 88 F &R (VEVO2100 =2 h T A ME—R)
LoD, /2370 (100 pL) #= BFIRNE G- Uiz, S SIS <, BEFETA4 KT
ZERNC LD, F /7370 25ul) AMEEHERIC R G Lz, RIS, BEEEEGE b & ITRE
PRSP RETEAL 2 D L, 1RSI (1 MHz, 0.7 W/em?, 10 %, 60 £0) % MR& L7-,

[(FE5 - BE] T/ ARAT N EBEREZHWEIEYT VAN =2 X540 77 F o OfilEEL)
RIETRIC OV TR L7255, MLEOREE i LT, T/ "7 v tlEEEE ATt x4 U 7
TFoETINY = LEFICBWT, RN RTUEEDIRPRBDO N, 2O b, F /N
TNEBERERNDZET, XV UV TIZF o ORAMBNT VN —RNAEETH 0, ZHERM
PUESNRN G LN B2 bz, RIC, BEREEZToEER, T/ "7 EE5T5
Z L CHEBMEBROBER G N AREE Th o7z, I DT, BEETA RTRAICE DT/ "7 1o
BT G-, RIS IR 7 0 — 7 ONER S 1RSI R % OB E RS A RETH
Sfc, TNHDT END, T/ NRNT N ERWDBERIEE TICBWT, Sk 2 71k
WRORAR ARG L, IHEABEERRNT22L T, 7/ VERHWCBEKRET 2 AT
7 AR & ]IfF S T,
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Ribonuclease TI D7 = / BREFRE L NILHEBRILBED S FENEL T2 L—23 Y
X DBERZL
Refinement of amino acid residue coarse structure of Ribonuclease Ti
using molecular dynamics simulation
Ofilbess, BAR, R M, /N
HORHERL R A R Fe R
Takayuki Ichioka, Yasumasa Morimoto, Yoshitaka Matsumura, Masaki Kojima

Graduate School of Life Sciences, Tokyo University of Pharmacy and Life Sciences

RAFA LT H 7T 47 AZBNT, EROFEKS T 2o Ea—F—IC L DERETTT
BRSNS X N ENLEAEE E TR DR TN TV D, E O TRNIE2AIC— EE R
A2 T 441 TV % The Critical Assessment of protein Structure Prediction (CASP) TiEffi 41T
%o 2014FECASPILIZIBNT, & O PG EE I3RS OB L % 75 3 Root Mean Square Deviation

(RMSD) T, FEBRCTIRESNI-MEEICK L TI-12ATH -7 [Yang, J. etal. 2015], Z 7LiL681#
DB T EREEICHT DRERT, ZOPF DL OFINRMSD T2~4 ARBRETHY . 7 X/ BR5%
WO L FRRE ICHN. (7 BEEL L) #EThoT-, £/, 2 E TOTHIGEE
X7 2 BRI L~V ORSEN FEERIC TRIORA CTh 5 Z L 23% < 20024-CASPSLARE20124F
CASP10E CTHEER CIE SN2 & TRISNI-BEDEIT, ZOREIZB N THE Y B2
WZ ERNESI TV D [Kryshtafovych, A. etal. 2014], £ - T, FEFIEIC L D X o7 B LAAE
WEPRITIEYT I 7 BERE L~V EORE TREEZSL Z 0L <, ERICE Y #Ex DR+
JEAZ & TRIE LTz (o L)L) SRS 2 %48k L CU> % Protein Data Bank (PDB) @D % ™D & %5
T 272Dl TR LIEEL O FETHEBLSEL20ENH DL EEZZ HD,

ZZTRIETHE, 2O TSNS RBBENMTLIFELE LT TEI Y Iab—va
(MDY 2 2 b—ar) RAVLA TS [Mirgalili, V. etal. 2014], ZEEIZ, 20124ECASP10T
fTONEICB N T, FEETOX /7T, CASPIOTH 2 B & EBRTRIE &
NTHEEICEM K Fra~sEEL SN, L LR G, ZORBELIIPDBIZ Gk N TH DT
LULETORBEIZITINZ6T, L LARELE LV EBELEE TV EAHE S H D [Nugent, T. et
al. 2014], ZhiE, MEORKELNNETH L Z L 2R LTV 5D,

ARG 2 LI XA IR GEL (SAXS) & BERESIEIE (NMR) O “RAEEERE A FA 7 4+~
TAT ALY ZURTEONRIEEET I BEE LV E CHEET L FIEERER L, &
STAMIZETIR, 7 2 VBRSOV OMBUEEIE ZMDY 2 2 b—3 3 LI KD T L~ULE
THELSEDZ L2 HME Lz, ABFFEO BRI ER SUE, SAXS & kG # & 1
FA LT AT 47 AL OBE LT I BRI L~ UEENR 1 LS £ OB ST
DT, PDBOMEE & FMIC/R YD . ZDBROERA RBGRY I 2 L— g WA Z Xy
BRITOMEEAO Ry F o7y Ialb—ya VEOHERICHEAIND Z LW ans, 4F
IZINMR T E L 72Ribonuclease TIDHEEIZ X L TMDY 2 2 L— 3 V& fTo 72, FOFERIZD
WTIEAR A Y —TCikind D,
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Visualization of insulin secretion by using FM1-43 membrane probe.
ONAREE LHAPE 2 RILERY 2, FEERES, HPET?
VRFELF KRBT ¢ R, P RFTELFR - B, B LR - B
OMegumi Kawakubo!, Miyuki Sibata?, Eriko Nagayama?, Reina Ikaga®, Naoko Iida-Tanaka’
"Dept. Health and Nutrition., Otsuma Women’s Univ., 2Dept. Food Sci., Otsuma Women’s Univ.,

3Dept. Advanced Biosci., Graduate Sch. Human and Sci., Ochanomizu Univ.

[HAY] B B MRS DA R WD EICBLRIZ DWW T, #06F N7 B TRk L 7= A

YAV U EBIBFEANT D HERA A R A RFRANCHEOUER T 2 HiER S, SEISER
FEMREINTE T, AT, L @ETHOEL OMBOREELEZ MO T X —F—
R T 201 Lo FEERBE T2 262 B E L, alfICIRi i &3 2 aon sk
FM1-43 Z FIWTC, BA AN 2815595 2 & TRIEAICA AU O3 a it 2 5 HiEaat LTz,

[FiE] 7 > NN B ABAERE INS- 1 il . 20 M OEOLESE FM1-43 251 KRBH H CHLHE
LA LAY OB AR TR I 2 8t/ Ma A Mia N d O E &k & Lz,
I, HOCIRES O Interval, BV D MRER EORMRFI 21TV, B B9IZ, #EOUBE 21TV
WD 1A EICERI U - MM R O A R Y YRS L YR AL & OFHB Z R LTz,
(K553 LOEBLE] MlasNEF O FM1-43 (M & rTagIcis & L CEOE 29723, Mz
IFEIAENR, Ll A R U 2EH/MMUTSWEIIZ WS - AR S @ia LT, 20
BITHINICEI S5 720, BRI EZO/MAE FM1-43 25T, Z0O720, 40t %3 25
FAPN/ DN, A > AU oy EFERET 2 2 & sl STz,

FRE 73— R SRR N O EO ME O EN TR 2 I L T <R B S iz, &
DB AR R D & 7 a—ZfREZRICRESHEM L, Wo e AL L Ie o 7ot
25 S LIRS OB L K4, IR T @IS eI, MDA v 2 Y L E R
NO/EHNTNF = LR B LT, ZOHEEHWDZ LIZX- T, Hx ORIfaD 5w Y X
LEPZDHZENTE, oA VAV OB EMOMIBN T A —% —72 & L ORIFBIZL 7]
HEIZR D EHIfF S D,

o E
b 2
= g
o
[
»
WM (53
X 1AM PN G N R RE R 224, X 28R EOBEALR L A A W

(Gle $¢5-8i, Glc #51% 19 57, Glc 5% 39 47) H RN O EIRE ORI LR
IR : fIfaANE T DA A AR
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Construction of a high-speed image recording system and its application to bioimaging
OBRFAG ', PR 2
VIR TSR WAB IR, 2k R I
OHisashi Fujiwara!, Etsuko Suzaki’

! Grad. Sch. of Info. Sci., Hiroshima City Univ., > School of Pharmacy, Shujitsu University

(=51

Fexlx MERBFORETB L REFHIE~DOIEH ] Z&HEICES, EEAIAT L=V T
:yE;—&~<Kﬁ@ﬁﬁAb@’;é%ﬁﬁﬁﬁﬁ%%%%%%bf%koKﬂ%f@

WO ZE L THEOLNT-EEMRE LOMEOE S 205, £ LT, &l mig st &
DNNAFA A= 2 TADIERIZOWTRGET - 5T 5,

[ & B G G AE (8 O AR - SR D 2EA]

TAVE THHZE L CE o md R RIS E Tl PEEMEIERE D X T ORGT — 2 & 0 A T4
D PCIZWE S L7e/— 7 4 A2 (HDD) ICRtgk LT\ D, 2O XD REHEN AT L PC &
DT — HH4%IZ1%, CameraLink <X° Gigabit Ethernet 72 & DA > X 7 = —ANHWHLIN S, BIE,
Fex NHNCWDERED T AT (F§FE) 1T Photonfocus #:0> MV2-D1280-640-CL TV, 1280X
1024 HiFR(HHE 8 By M) THRARBIEE 488 B Thsd (77— 5%552th 610 MB/s).,
DR DB L TR Y, 72 & 21F Optronis £:0> CP70-HD-M-900 D54, # OMHEREIL 1920
X 1080 HFE(HHE 8 By MNEIHR) TR RIFMGIEE 08 B Th o (F— &iﬁk@f 1.75 GB/s) .

ERELEH PC TlL, W CREL DRl T —HEBENELHDT, Sy 7y b (CPU &
7774y 7 A HDD 72 8L OF — 2 A 2 #T 5855 ORENEE LD, EHIC
— X OFLERTIE, BHEEO HDD (2xF L ClfF|TF —# FEXALZITH RAIDO (LEMA2 L)
ZHWHDOT, JIECTHDD & RAID #— RORENEE L 725, 4, HDD (D 2 Fiskitik
L LT, LY &7 Solid State Drive (SSD) 2335 L C\v%, HDD £ 7213 SSD D& TiL, & H
KINF & T — Z RO K LEHUZ DWW TRE 2175 &L BW, BEgGEEEH Y 7 b= T7IZBEL
TiE, BEFEZEEERS (72 & 203 Norpix £1:0 StreamPix) DOF|H DM T OEIRBA[EETH 5,

B U7 @ s B I, HEED Wb o0 Ta<h) WELHZEEZRHLT
B, FOFHEMLFERICOWTITHE - BETTH D,

[ & R RIS D S A A A= T ~DIEH ]

AAEEIL, MU T—ZnTon2unEdiig (Bl 23, REFMICE > OEEHINIZAET 5 &l
BE) EROBINICAMEEZA NS, o, —MRICEHEED A T LNAEZED 2350 TR
WERITAEER RV, T7bb . 2D OBMEE O AR 2 BRI T miE (I A Fi7- 70
W) THY | o TrEndERRG UF U2 mirMige) (SHEREMREDORIDEZ W TH, #UE
DOHBE TV EBEZBND, ZOXIRBLEND, AT OSUEERHHY) 2ERT
DA ERIZIS T DB A A (B 7 A CIIGE M A 2 2 S 2V sl B R) AL EBNEE & &
R G GO AR EE [ O R A G o CRLER - T LBl oW TS T 5,
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ERFTERETINAA—DUTITE LE-FREED o ILOFAK
Development of novel cell culture well for 3D biological model imaging
O W ', gaARERAE ", RAErE+!

TSt 7 7 o I VB IFTERT
OTakeshi Tohgasaki', Tamie Suzuki!, Shoko Mastukuma'

' FANCL Corporation Research Institute

b MEER BT, BRSSO R AR R E T T, KRR N 0O 4y BRI R0 SRR T &
L. RIERE., AllE,. BhE. A0 4 BORBIRMELZER L, SERENENELRDE
RERY /R 2 — ol E B A A LTV D, 2D &b, EREMLB XYL o2t -
AR 21T O BRIZIE, m%@ﬁ@tf@&ﬁfﬁ?+ reEZ LN, b FREMAMEEZ =
WoTHIC R bt 28 U, RIS A IRk S E A RET ARV LR TN S,

Fxix, YL DA N L RSB R ORI 5 K OV 0 4 B9F BAEH 2 R A i o
AGRFRIZIBWNTY 7L Z A MCBIEE - FHMliT 2 2 &2 HIE LT, Miflagzasim & B8 Lzmic
TNR—=T T A% RESEEHRE R TEEY = VERE L (AR ER), MY x/ice PERELE
WAGMRAREREL, 7 MO =Rk

JEALEE R K REZEIREE 2 HEE L, Cover glass

JERAEENIZ I T D 2 JE DL BRI A

ALTC2 AMOBIEEIT o7z, BIEEOR mwmh\;f' //
i, RakE, MAMEAORERR L, g Tovertenemenbrone = 'Cfxx
BRL— M2 H, 40x oL~ Culture medium  —| " Imaging

R % FINTC 4hour/frame O T 48 IKFfH

DEMZ A LT T ARNBEEIT T2,

ZORER. REEIRAEEN O AL Upper layer

EREEIZRICRY) L (FIXITBY) . RS
FUT 2 M 53 2 RER PN C DRl A |

ﬁm iéﬁﬁ%%i@ﬁf%%&k%

{EABRR O LR IZ 351 5 Bl 5 & 1 52

7z, AHFFETH%S Lf:%ﬁ%ﬁ 3 /)*Utiﬁ% U UZ R EROMIBEEE R TH D X-Y i DOBIEIC

LT, MO MEH M CTh 5 X-Z HOMMEEICHAZEW RIS EBEN R THDL L&

z bz,

St REOBIRMEEICI T 2BEHUSENE, EREZ ., MM AEH ORRFZLE & 6
257 E, EHEB XOMbEL 022 - AR, AL O 5L ORFFEIZ G H T RE
EZbND, IHIZ, KETOBELTICEELT, IE, [REX. BBk EoRRIESEZE
AT D AR DOBIERC. N L Rettariild (iPS M) 2 HWmIER B KOk RGO Millld %
SRR S ELHN EMARDED Z EICE 0, REA D =X LAERICHF AR YETE
%o

basal layer
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AWRF IR T O—)LEMHFT/ FANYEDRFDTURY FERESE KU,
EFFU-TEDUERW-BRNS FIEH X T LOWEIL
One-step synthesis of COOH-terminated hyper-branched polyglycerol on a
nanodiamond surface and its bioapplication through biotin—avidin interaction
OsFl  Kad !, 4 & AR #ERL Al BR!
VRCHR S LA SR
ODaiki Terada!, Shingo Sotoma', Ryuji Igarashi!, Masahiro Shirakawa'
! Graduate School of Engineering, Kyoto University,

<Hx - HH>

T XA TR (ND) HICIFAET HEFR L ZAL0 T 5 NVC(nitrogen-vacancy center)l X
EOOTRERHNERT D, MA T, %@ﬁ%i B AL OIFREZTT2D, @Qi&m
LHAGDEDZ ET, T ERIC LEGRMGORE S| RER E O 2 728 A2 G+
LZEMARETH D, EDD \%%@mt7m—7fiﬁﬁ%& %/WW@%@N?%—5
DA, AL T 2EMOBRRBERED LTS, ZOEEND & LT, ND ZAEKS I
%_&—&74/7¢5%ﬁ%%&mﬂﬁﬁkénttb%@&%%%kfto%zi\M)%
FRVERILSRME CULELZ 35 2 & ¢, ND REIZH VR VIEEZEANT L HERH D, HLRFT
b7 %A ¥EL K (ND-COOH) &, EIEDERMIEZ LV EESFOZ NI EICHESEDZ
ENRHRD, Lo LR, ND OFK E DKL ~DIEFr B 72 & X7 DO A&, ND [A+:
DEEL VWO fERH Y, A A=V 7OREEZZE LR TS TS, £2 T AWFETIE
ANRX AT ) XA ¥EL R (ND-COOH) % HIVARFx AR Y 7 ) a— L CRIEERMT 5
% (ND-HPGCOOH) (255 H U, RN 72 &2 287 B OW 5 % e Z SIS RIRITEEN 53 1D
% ND TIE#ET 2V AT LD EIToTc, TOME. (1) BEREM DO HBEEAZ M4 L
ND-HPGCOOH V v 7K v ML E . (2) ND-HPCOOH % vy, B4 F -7 BV ORI AT
% Z LT, R 2 LRI B OWAE DRV ERIRIY Sy AR S AT A BN LTz,

<GEER - B>

()ND-HPGCOOH DU > 7K v b & kiE DM

AREBAEIX R DS ERIER 2 L2728, fliffI ND-HPGCOOH =& k3 5 Z & RN TX
L2 ENRHETH D, AROMERIL., 7 — U = EHIRIN O E, BVEERIEZ ORI 21T -
oo ZORERNORMEM SN TWDHERIEL DY, 78wt%D HPGCOOH DI £f &4 s L7-,
QEATF -7 BV EHWTORIR S TRk > AT L DBR%E

ND-HPGCOOH # 4 F > {t. (ND-HPG-biotin) L, B4 F v &7 Y ORRN LSS ZFIH L
T, TEVACLTER D Faffak Lo, oML, 7ev bl g ks v (@t
4yF) % ND-HPG-biotin & S SH, 74 LtvA v OBEENET L L TITo7-, £7-. [
ERD LT HPG B/ 21T > CWRWND & HIgT 25 Z LIk Y | FRRAR Y T HEOWEDH
I A WERR L7

PLEDFERN S IEFFRE 22 &2 2 X7 OW G 72 ULITKER) Sy 1% ND THERT 5 2 A7 A OB%IC
B L7,
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AU A—RKZREL-2 04 XFTXFDEICE T LD 0O ML Y FERIERT
Cell biological analysis of Arabidopsis cotyledon surfaces immersed in sucrose solution
OFKHERE., i, Bhigk—as
ESnWNE N S P b el o s S 2 e
OKae Akita, Takumi Higaki, Seiichiro Hasezawa

The Univ. Tokyo GSFS

RALIFAEBO T AZBAEI S 12D W OERIZE o TRPT ZEDOTERVEERBE TH D,
KALUE Xt OFLLMIUZ XV B END/MLTH Y . ERXLEXEORMIICHIET D, %< OM1EH
Wi, LK E 5 LBBEE L eV E 21 LT Y . Z OKFLELE O#LHIIE one-cell spacing
rule EMFHZN TV D, FERDIFZED S one-cell spacing rule % HilfHl 3% s A EEIFE SN TE
0. TORIEFERIII ST D0b DA, T OHIEEEIEREERIC L > THILSh D Z &
FFRE M BN TR o T, FxITAT B —AKERICKRLI LT e A XF A F0FHEICE
W LA E O LBEE LT=RHLY T A X =B S5 Z & & L L7z (Akitaetal. 2013)

Z OB TIZIBTIEAA 5 53T one-cell spacing rule 23MEHE L CTWD H 0D, LMD~ —H—
BAR T ITE WIZHBLL TRV, 77 A% =T 5 LB P E I ER C
bHZ Lk ﬁimﬂﬁénko

WA, FERRRAE S KOG ICE B LT, A7 n— A KRN KT T AL EREEIC
fEMT LTz, ZORR., A7 u—2AKEBUHIZ L > TEDREI L ‘fﬂiﬂﬁﬁ-ﬁ*?ﬁ?iﬁf‘bu L, XfL7 7 2%
— B FORAENIERT 5 Z LAV LTz, £7o. BEnAE Mgl s T T kL E
WIS L ERAN B SN, 20—F, KJfL7 7 A% — %*%Ek‘fé?LLflﬂﬂ’ﬂf I, KAL
BAPA~ D Z B D3RR S 40T 2 FLIZ MR IE R 0 JE W Al IR BERE & I X OR T2 TR U . RIBTHUNE 23 E
A SR~ EHEPRICHET 2 Z L ICBLTYH, v be— VX & e U CBHE R A TR

bhiehrots (K), SHICKABOBEERIET 5720, 7 v a7 vl XKL NakE 4 il A
Too TOMEFR, JILZ TAZ =2 L TV T, FLMIIIET > 37 o s L TRALBHE
ITHEMT 2 Z ENHB LT, BLEORRND, A7 80— ZKRLBEITIKI M EZEL L Ty 7 A4
— (b 5M, [ OICEH G592 LM OMBANREE RSN D Z E WL Lo Tz,

oL 3% R&Z0O0—X

[¥]. GFP-tubulinB &8l v A X F X F O -1-HEF Kk,
R EWUNE THERIZE LTV /e, Bars = 10 um,
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HAEMS /B4 VEY FERAVW-HBRNEISEA A —O VT EEDORRE
The development of an apparatus for imaging the magnetic field in cell using
fluorescent nanodiamonds
OHZ B LHEEER "2 AR
URER RS LSRR, 2 JST
ORyotaro Tanabe',Ryuji Igarashi'>, Masahiro Shirakawa'

! Graduate School of Engineering, Kyoto University, 2 JST

RN OREST. BRR, BKIELZ D AMBRORELE ITZT TWD, filx
X, MRAREIC BT A IREN OB, RO EEEY 5252 ERELMHMLR
THY . SQUID & AW IMBEFHIMZE, RO EF TR S TW5D, Eio, HMEAY
> E REOTG MRS R = 1L X — R O RIFEDSOMIAN & 7 UREE S 531 & LTH
LRTEY., Zhb bAANOBSGEREICEELZ G A5, Ll Wb BE—flaiic
BT DZOBEITRIEA LIS TE LT, AN/ R CTOMK/ST A — X & RE
I EETE DM, A=V Y — VBRI TN D,

) LIEABNE R ST A — 2 B E&T HDIODA A=V 7 7a—7 L U CIEFEER
ENTWHDN, 9T 2 # A Y& FEND)DZEHE-ZZILHFLNVCO) TH D, NVC I1TH
B CRER—EHEFICHRLIZENEZR L, ZOENBIRITETF AL KRB LIE LT
WD ERMBILTWD, ZD72H NVC OIS TGIITE O HIZ X - THEEE Tt
HIFTHE T & 2 Ot BG5S ODMR), FND JEH ORK /3T A — X [T NVC OE AL
IREBICEE A 5.2 5D T ODMRICE D EENARETH 5.,

AL CILMIE B EIRE A 2 — 2 7 & iYL L7- ODMR HIELEE OB 2170,
HAXEL ROV T NEA LEIA A—T 7 LRIFFICHER /N T A —# % B L7z ODMR
AR MV EBRH LD THRET 5, £, 8OMEAAYEL ROANAL T A A =D T~
DIAEIZ O T hEEm T 2 TETH D,
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BBV A AN v e —TEROTHEYMEAN Ca>* A A —Y v 7 DRA
Imaging cytosolic Ca?* concentration at a single cell level in plants
by a novel bioluminescent ratiometric Ca?* probe
OKHTEF 1. BT 20 B)IERE " dmERE P =hpgol 20 Mo 12
PHORCERLR - e - B G HAERE . 2 B IR SRR AP o 2 —
SHHRBERI KA A=V T TurTs 47 H—
OHiroko Nagai', Yusuke Niino?, Natsuo Sukegawa', Nobutaka Kitahata'=,
Atsushi Miyawaki?, Kazuyuki Kuchitsu'-
"Dept of Appl. Biol. Sci., Tokyo Univ. of Science, 2RIKEN Brain Sci. Inst.,

3Imaging Frontier Center, Tokyo Univ. of Science

Ca®l%, & 5 ZMIRAEIZ BV CHEAR LM TE RISZER & LTENTEBY, ZoMing
NI E ([Ca? o) BAL DIFZE[E] /X 2 — o a2 e BT CiENT 3~ 5 2 & O BEME TG AR 7270, B
%< DI Ca¥ 7' m— T MHFE STV DD, R T, BEREFORNERSIC LY .
ZEOMCIRERNFEIND Z L, KARBERFIZL D AFRIENENA A —V T OEE
LRBHIERENBRERMEL 2D, —FH T, BHFEORIME Ca¥ 7o —7100%, LA AR v
7 RIES, 1 ML DA A= TRREEE WS RN S 572, T D ORI A A ik
T5H—oDFEELT, [Ca¥' e Z 2 F ¥ /b LA A Y w ZICHIETE 53-8 Ca®'
7’1 —7 0C ORFEBHED 5TV 5, 0C 1FFE I & HL DO E — R T[Ca® ey ZHEFHETH 5,
T — NI 2N L L), Bl 238 T — 4 LT 5 2 & CT[Ca> o BIREIC KT
HHBEFORBEFMT LN TED, FTxld, BV T7T7T—FFA T A NVAD 358 T aE
— X —TT 0OC #EFHICHRASEZ 0 A XF AT OEEHEEZER L, Z OFEiEHAZ
Wz ao « FoA A= 1
T iR T,

ROMAE, HEDKFLFLILA
JSEICHBN T, #OE— R T
[Ca¥ley LA A= 7 |
TOHERREMEL, K
(2, R & BEA R T
L, BNE—RNTHEELZL
A, wHE— N EFRBRED
fiftRE CAR O, 3 L UVL
WA B T 72X 1, 2),
FHNT— NIZB T D &0
BED Ca®' A A=V TRBPARO K1, RO (E), 2. WEDF R K ILFLI M

(Y

P

WA R T D, B LU (T) DHEOEB (), 3 LOFIEE(T)
scale bar = 100 pm. scale bar = 20 pm.
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MR ILE FA O ORZAMAM - FREFEEHICED<
BREGENEA A -7 TO—TORK
Development of spontaneously blinking fluorophores
based on nucleophilic addition of intracellular glutathione for super-resolution imaging
OMmAPIEZ M | MRET >, FHEZI | HHEZERRS ', HEFID . R’ |
B AR AR 12
VHOKRBREE, 2HUKRBEE, SEEB KBEEL T, *AMED CREST, °JST & & 237

O Akihico Morozumi'*#, Mako Kamiya>>, Shin-nosuke Uno', Keitaro Umezawa',

Toshitada Yoshihara®, Seiji Tobita®, Yasuteru Urano!**

!Grad. Sch. of Pharm. Sci., The Univ. of Tokyo, >Grad. Sch. of Med., The Univ. of Tokyo,
3Grad. Sch. Sci. Tech., Gunma Univ., “AMED CREST, JST PRESTO

(55 - BAY]

IR A A A — 2 ZIEIL, P BAEE D E M A fREE DR 2 8 2 7o B /e A A —2 0 7
ETHY, 2O 1 DIT, 870 —7 ZERMNICIE ST T 1 T DOEEEICERET D2
& CHEME B B 2 #5553 5 single-molecule localization microscopy (SMLM) & W5 FiENRH D, L
L7enn, MRO—i e AR 2 S8 5 I3 L —F — R A M ETH Y | A
JaE MW AFE DR ENREIND, T TUHRINL—TTlE, v —X I U ABEDOS TN
A a Bl A w8 RO B E U TR 528 T IR0 @i L — ¥ — I K63 B R ICH
PR B2 5 FCEHTED SMLM ARt v — 7 & % L 7= (Nature Chem. 6, 681-689
(2014)), L2rL72dn, A E mBRILEHHIC IS < R EHED A TITEB L 9 2RI
RANRH O, ZEACEEHAPEEED NNY =— 3 OFFELE Vo725 5% RO B DIEIAEENE
ICXHET 2 2 ED LV, & 2 CAIFZE TIE, BAOEFEE 2”9 SMLM S 7 1 — 7 % ik
DONRANIHTE T 5720, RO FRRENEL LW LT 1o REGHE DL 2 il A 7o, BARHY
Wi, X0 MRS S L AT a0t EMRNIZAAET 2k L o T+ HBOG) ZF
4% 28T, Frie s Eic -5 < SMLM fl 7'e —7 OF3 2 His LT,

[ Fik - AR

P eI E LT, Ba=V SO o7 VR EEICK L CHilaNRERTH S I
ZF A (GSH) AR SR « MBI 2 L, E AU TR GRS O W s & OVt
MBI EALT 2 HRICHER Lz, £ 2 CTET, HABEREEMENEREE T To SMLM (Zi#d
5 &5, BESFHEEORELE X > 7o, SEHRRBIC T 2 8RR IE S O FIE 1X GSH & Ofif
BEEH G, SETEIRRE O FRGEFFR 1 laser flash photolysis (2 & 2 i@ E WD 5 Z I ENE
e S L 72, FOfE 5L, AP GSH 2 BE F TR IR LM ORI & LCHEIEL,
23 U BoOAOEHRR BRI R 2R 2 (0 B = U FE B SiP650 8 L U CP550 & R Lo, &k
2. BEHBEMEE T TO 1 5FA4 A= 712 XD SiP650, CP550 DA EZFl L= & 2 A,
WTIDOEFIT DN TS, A GSH IR T CRED Do+ I kg e UTHFIEL, 22D
EIREE D L — P — IR Bt O TN % B S92 SMLM (20 L 72 2 R~ 2 & BRI RE
W EN D 7+ N BB XD 1 T OMEREBEOBANOE SMIM ICHEHTHLZ L%
MR L1z, £ZC, AOFZETHIRICEIT S SMLM (2 A L7-fER, AFRE O GSH {7
TEF TV L —HF — RS L o TEBMEEGOEICHKII L, 2 AOaFEZFREICH W
dual-colour SMLM & #k L7, & BT, WM& W2 WAERRSM T ToA/Mizo SMLM
WCHMI L TEBY ., RESTIEZOREICOVWTHIMET 5,
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F v ) PR LewisX SRS £ 18 5 BRI T L SO BT

A functional zone of the Golgi apparatus responsible for career-specific LewisX
modification
O3 MEE ' RARZM L kR — 12
VA RIS REIER . 2 BRI AT B IR R S N A A A = X o F—
OMisaki Himeda',Shingo Tsuge', Hirokazu Yagi' Koichi Kato'*?
! Faculty of Pharmaceutical Sciences, Nagoya City University, > Okazaki Institute for Integrative

Bioscience, National Institutes of Natural Sciences

oI X T E TID, FRREHINLIZ 35U T LewisX[GalB1-4(Fucal-3)GIeNACIESE A% 84l e oD e
FRBRAHE L TWD 2 EZH LN L TE L, TR T, ABEHNRED X /T BIZDH
FHLTWDHZ Lx L TWD, MRBMIED LewisX HESHDOEAIL T 72— AIBEESE 9

(FUT9) 12X > THbITEY . AREEFEI In vitro SUSIZI W TRESH O IR T ARIICAFET D N-
TEFNLT T M I URBEICH LT a—AREOEBREL AT 5, L7z > CTHIRIAN TIX FUT9
2LV 2L OFES X7 8 BIC LewisX FEHOEMNE GO & TRINLDL, ZNITK LT,
FFED & 2 X7 BEIZ DI LewsiX BESHIER #5217 5 &\ 5 FIITARD THBREW, £ 2 TARIFA T
IX. FUT9 BMbOFERRERESR & B2 5 TV RN OZEMICRTE L, LewisX FEHIEAG AT HIL T
HEWVIHGERO S LT, FUTY IZ X 2 BRER e FESHEMsE O 2 BIE L T\ 5,

COS7 Hifd 1% U b & 3 DR LA T FUTY Z BRI B S HT2 L 2 A FFED X /X7 ED
P LewisX H1E 4 B OHEHIEM DGR DTz, ZOEERX ¥ U T & X7 EIE, Fox Hirpirkis
AIRLIZ 3BT LewisX HESHFEHLZ > /37 & L CAE L 72 lysosomal-associated membrane protein 1

(LAMP1) TH 2 Z &MV L7z, LAMPl BH 7T A I F&dMBEInF & LT FUT9 i#RFEH
AP A LT & 2 A SRMED LAMPL B2 6 R RAYIC LewisX FEHIZ L DEMNTEO B vz,
DF D FUTYIZ & 2 RERZBESERIL, FhtErMIa 721 Tld7Ze <. FUT9 23 5E9 2 Wizl
B L TRHROLNIBRTHL Z N THRIND,

I HOCBAMEEAI T LT FUT9 OMENREZ I~z L 2 A, — RIS TINIR~—T—L L

THHENTWA ST T 7 b—REEBEESE 1 (GalT-I) OEEEEAL (TM) &ikadies o8

(GFP) DfhE % v /X7 B (GFP-GalT-I-TM) & 1372 2 it A~ LTz, S HIZ, FUT9 @ TM & i
64 /37 DsRed T LicZ X7 BORTES .. GFP-GalT-I-TM & B2 5 RftZaR"d 2 &%
BB Lz, ZNETIE, GaTI BLOFUTY 1ZE HIZ hT AL AT 4 TV UIRIZRTE
T DI ENHEINTND, ARAFFETRH L7 GalT-1 & FUT9 & @ )L PIRN D JRTEDE T,
LAMP1 O X 5 72 ED X w737 BTk LT LewisX HEEH & 1 5-9 2 K5Il 722 2V AR O ZE [ 035
ET HAREMEZ R T HDOTH D,
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A DTILTOHRIERICZET S NS 54 T —D 70 FiE
Mechanism of NS1 dimer of highly pathogenic avian influenza
IEEAEI 1 wHE . Ok 2
SR P eRIER PR IUAT. 2R T O 7 [ BRI G E A S8
Yusuke Kato!, Kiyoshi Fukui!, OKazuo Suzuki?
! The Institute for Enzyme Research, Tokushima University, 2 Asia International Institute of Infectious
Disease Control, Teikyo University
mEIREE R U A 7 v o (A/HENT ) YL R CITBIERIG R Z fE v JET IR 60%

IZET 5 (Kawachi et al. 2009), FDFEKE LT, A b UA A M—DELED 20RRFET AR
BNZETHD (Liem et al. 2008), ZDMRARIERIZHE 717 ) o OFMESBE ST
% (Kawachi et al., 2016, in press), YA MBI A A N —LEFHHT DEPECKFIX, 1~
TN YT A NN ABGFPICa— FEL TV A non-structural protein (NS1) ToH D Z &3,
INFEFETOFRETREBEINTND (Phung et al. 2011), A/HSN1FLD 2 >DH 7 4% A4 7 (DK/12
& DK/27) CTURBIMEDREICRE 2E VN A SN 2 LA IERS Sz (Jiao et al. 2008),
DK/27 (I S W7o~ U ZADGEITIEL, 8 HUWIZT X TOMEENIEL L7z Z &iTxh LT, DK/12
DHBETIE 9 A HORATT N TOMEEOEFI /RSN, T 9 LIHEMEOEV T, NS1 B
T EOR—OT I BEREOEWIZL DD TH D, DK/12 DFEITIT 2 FHOKER T 1Y
ThbHZ LlZxt LT, DK/27T TiTk U VicEE#b-> T 5,
NSTAIZIE 2 fHOMERE R A A U BNEZRS N TWD, 42 FH OFEILIL RNA FEE R A4 > (RBD) ki
FAET D, 29 LTZEH#LA RBD OMWEIZ LD X 5 R4 KT THhEH LN T D701, 42 3%
o7 X 8RS ER % 2180 RBD Z2difd L, FRE EArtlE s 7S ViE s v~ 2777 4 —
THELZE ZA, MBABDEREENIEFIZEISEUTND Z R Eniz, — 5T, Fry 7
T =2 LHUE, Prod2 AL Serd2 Alod RNA FEEHREITBE TR D 2 LAVRENT-, 2l
IR EIREOR SN2, 42 F H OFEFEOE D RNA SRR B E 52 5 HE 23 KB
Thod, ZZTHXIT, INOLDORFDOXA v —HEET VEER L, MEOENEZ G LT,
ZDRER, Serd2 Al & Prod2 Al L ClE, RBD O~V v 7 R 2 OMEIENELT 5 Z L WRENT, ~
Uy 7 A20%, RAMBICEERBXZ 3T o~ v 7 A ThDH, Serd2 Bl L Prod2 BITlE, #
A~—HZBIT DY v 7 A 2 OFIRAERRA R > TWe, 25 L7 &nb, Prod2
BICIL RNA RS ICBE D DR L A EDT I BREDOMENZEL L TLEY, 2 AK8{ RNA & #ET)72
KBFEAZTERT D Z ENHKRRL 25T LE- TV, 2D K ) REEE A 2 FEHO Y7 &
A T DOIRFHEDFEE DF#EZH N Z L AVRIE ST,
Kato YS, Fukui K, Suzuki K. Protein Pept Lett. 2016;23(4):372-8.
Phung TT et al., Suzuki K. Microbiol Immunol. 2011 Dec;55(12) :874-84.
Kawachi S et al., Suzuki K. J Infect Dis. 2009 Aug 15;200(4) :510-5.
Jiao P et al., J Virol. 2008 Feb;82(3) :1146-54.
Liem NT et al., Suzuki K. Jpn J Infect Dis. 2008 Mar;61(2):157-60.
Kawachi et al., 2016, ADC Lett, in press),
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Hippo L7+ ILKE M Bmpd SsEREIC & 5 ZRDOEMEE (SHF) 1D E 7L HI1E
Hippo signal-dependent Bmp4 expression is essential for atrial cardiomyocyte
differentiation in the SHF
Ofaft —1 ZH ERfL2
VENCAE BRGNS £ o 2 — SRR MBS, 2 AMED-CREST
OHajime Fukui ', Naoki Mochizuki !2

1 Department of Cell Biology, National Cerebral and Cardiovascular Center Research
Institute, 2AMED-CREST

Cardiac growth is defined by both cell size and number of cardiomyocytes (CMs) derived from the first

heart field (FHF) and the second heart field (SHF). During heart development, CMs precursor cells emerge
in both fields according to genetically programmed transcription factor-regulated signals. CMs in each field
are distinguished by their emergence of spatiotemporal patterns and their contributions to the parts of the
heart. In zebrafish, the FHF cells and the SHF cells differentiate into atrial/ventricular CMs and into
outflow/inflow tract cells, respectively. Hippo signal has been recently reported to be important for
determination of the heart size. However, it remains elusive how Hippo signal regulates the formation of the
FHF and SHF. In the present study, we aimed at investigating the role for Lats kinases, negative regulators
of Yap1/Wwtrl-dependent transcription, in the formation of both fields by using zebrafish.
The embryos in which the expression of Lats1/2 was reduced exhibited an increase of hand2 mRNA
expression in the anterior lateral plate mesoderm. Hand2 promoter activity monitoring fish embryos showed
an emergence of hand2 promoter-active atrial CMs constituting inflow tract cells. Consistently, lats1/2
morphants exhibited an increase in the number of atrial but not ventricular CMs. Some hand2 promoter-
active inflow tract cells were positive for Isl1, which is regarded as the marker for the SHF. These data
suggest that Hippo signal is involved in SHF formation.

We found that Bmp4 was increased by reduction of Lats1/2 kinases in the embryos. Furthermore,
phosphorylated Smad1/5/9 positive cells were increased in the hand2 promoter-active inflow tract in these
embryos. These results prompted us to test the hypothesis that Bmp4 might activate Smad signaling in the
SHF. Indeed, inhibition of Bmp signaling by DMHI1 resulted in the reduction of hand2 promoter-active and
Isl1-positive SHF CMs. Smads are known to promote hand2 expression. Collectively, Lats1/2 kinases
negatively regulate Bmp4 expression that activate Smad signaling required for increasing the number of CMs
in the SHF.
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Quantitative analysis of spatial distribution and functional activity of neurons in the
mouse cerebral cortex
OmMHFE ', MLz 2 F K2 EREE 2 BH 00, $RIIZE .
B M. AR AEA G EARTAY
RPRFBENE WL T ARFIERE, 2 HORPEE RS IS RE A A — 2 2 ZWFSEH.
P B ER B FE RN
OHiroshi Takeda', Hiroyuki Takuwa?, Bin Ji2, Naruhiko Sahara?, Yutaka Tomita®, Norihiro Suzuki’,

B
X

$Gil|

pafl

Iwao Kanno?, Tetsuya Suhara®, Makoto Higuchi?, Kazuto Masamoto'~
!Graduate School of Informatics and Engineering, University of Electro-Communications,
“Department of Brain Functional Imaging Research, National Institute of Radiological Sciences,

*Department of Neurology, Keio University School of Medicine

AWFZETIEH N T b o —8Z /7 E GCaMP3 Z 38l &S B 7=~ U7 A KIMIZ BT B #ifkiE
B2 O BMERIE T 3 WOTHIICERIE L, = OIEENHEE & IE®) L 72 R o> 22 [ 43 Af 4 TRl IRF 12
BT 272D O FIEOMEL B L Lz, FEBRIZIE, A Y 707 VREE 2%) T CAIEATE
\ZPASHEAZ (Tomita-Seylaz 1) % L U728 s %A~ 7 A (Cre-CaMKII/GCaMP3, 18~29 g, N
=6) Z U7z, JMILAE 2 fI b % 7o O I BRIEIBLZE D IELATIC Sulforhodamine 101 (SR101; 10 mM
in saline) %~ 7 ADOMEIEC 0.1 mL 5 U7z, MK O Z2 M 5340 2 TS 3 2 72 6 1 BBt
Z VT, 0.25 pm/pixel DA FE T ih J7 MIZ 258 pm X 258 um D Efﬁ%ﬂujﬁfa B DO I A 50~320
pum OFEIKIZ IV TR S H AN 0.8 um @ T 255~318 KifRtg L7=. , IR R TZ e 4
BTSN 2 G 2 7 AR RIS SR 4Hz B L< T 1Hz> 20 PHG %, 7L
R E 1 pm/pixel, RS HANZ 0.8 H L< X 1.6 um OIS T 3 RchITHEREIR BN 2 s L 7=, &
FIPLOARTE (Rest) &5 & TRBRDHRAG 2 — D ORIFHZRAFIT 5 LT 8~20 [, 20 F o> [H ke Tuifi
FICHE D IR LG 21T o 72, 2RO OFERITTXTRE T TiTo7-. S -mgicxt L THRIE
® Matlab ¥ 7 F T =7 2 HWT, £9 XYZ H WO %2 4T 0.8 um/pixel IZHFFL, DT
Y7 ANE = HWTEBREROREE M2 iR kL, Sy =—T 4 Y HEIC L > T XY
TEENOHEFO AT ZIEARE L7z, D &EIC GCaMP3 Dt % 83 2 i M in o T RE i &
SR101 "CAEGk S AL7= i iR 12 2 2 BB 21TV, fia oA & /S & ISR 2 3 ot
PSR B 21572, —FF, MR OEEIEE 2 M T 5720, ZhEhofkBoty a2 T
Hf5 U7z 3 ROTFEE RIS N IZ 380 C GCaMP3 DHEE A% LI O O E 2 FIH LT Y >
THEZ R LT, 6T, BARLEGE v a VEICBW T S AR O E.GAY 10 pm LN
DERFEIZALE T 2 M0 & [F—fin & A0 U, &Hia & g 7)o OREEfICO>\WT2—27 1Y v K
A EZ OV CTERE L. IMENSHEE 100~300 pm (2B THEEIAS FHEI S 7= ki 19 i
X LMLAE S OB R T 11E5 um Thot-. ZD & &, AR OIEENT 4Hz ORIBIZ %S
LT Rest ® 2.6 1%, 7= 1Hz ORPLITx LTI 1.7 fHEBEE O A E B (P<0.05) BNENE
D bive. —F, IHEMEE & )6 OFEREE ORICITA BERMEBEITRO bhiho 7.
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Recognition of differentiation of C2C12 cells by using phase-contrast images and
convolutional neural network (CNN)

ORI T, &4 2, &SR 23, | B— B 22, =% 1%
PNTNEINES 73 MR T
OHironori Ohigashi, Satoshi Asatani, Aina Yoshimura, Seiichi Tagawa, Hirohiko Niioka, Jun Miyake

Osaka University, Graduate School of Engineering Science

UT4E iPS M Z AW B AEER~OHFRENE £ > T D, BIEOHINRE: AT Cix B A0
FEMECHDLZENEELL, SHICEFIZME L 20> ol b oRR E - b & 5,
AR B 72 MR X BR 2 U i dud 72 & 37 AR OMRRE A GBI T 2 MR b 5, I35 ik L LT,
DNA X° RNA OFFT0u g2 b s 28, 2o FETITMRc Y A—Y &2 52 TL
£, BAERGHICBOTHELTWS LIZE RV, 72, FAERICB O TS
IREOMRAN LI L SN2, #HlZ BB TIT O HIEHRO LN TV D, ARUFFETIINAHZE
BEMER 2 VTR A R L, MIROBENREZEAAL =2 —T L Ey NT—2I2L8Y
. 28T 5 L THRROMEIR A IR R )D HBICAT 5 FIEERET 5,

C2C12 Ml (= 7 AfHEEMIAE) (Zkf Lo b8 2 Bias L7 A% Day0 & L, Day0 7253 HH, 6
H H % Zh - Day3, Day6 &3 %, Day0, Day3, Day6 O #llfi % (A Z=TEMEE Ty L, (2
% 200x200 B 7 B MIHEILTbDE 1 T—X L LT, BRAL=2—F )3y NT—T DA
LMD EIT 72 (K1), ZOXy FU =2 3B 240 R LTV Z & THEHbREED
RS L. BRI 3 OO EZERITB L Z 83.8%F T LA LT,

Stk ARIE T - T FZEBRITINZ . MR TR 722 FiE & LA D CTHRINE O R A 2 A
I Z D Z & TR BEERBANREL 2D b D EE XD, Fio, RFED XS RIFREN
230 B BN A MERER A 7 L b — I K D MIRBR S & A G b 2 L T, R
O BABPFRENFREICRD B XD,

Feature maps Nodes Output
50x50x64

Feature maps
Input 100x100x32
200x200x1

| Convolutioné Pooling | | Full cor;nection | ] Full connection & Dropout |
| BHIAHB=2—F Ty NU—2(CNN)DOHEE, CNN IZAEYONOETE 262 LTk
V. BHRIABME, 7=V o TE BREEN OIS D,
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HARB I RILFT—BE(FRET)ZEB LT HT LI FAH U (GSHIREE V4 —5F
[C& DEHMREA A—D 2T DI&E
Live cell imaging with FRET-based bioprobe for Glutathione (GSH)
ORI TR, Fm bl ®F, gk £l
Bt ERPR BB T ZE R
OGendai Tanihara, Hikaru Udaka, Takeshi Fukuda, Miho Suzuki

Graduate School of Science and Engineering, Saitama University

[#=] {ZIKVW)/% Eﬁiﬂa X—/\"~2Lﬂ%~‘/ K. B Raex s ohv, @bk, —
HEEETHD, ZUT Iﬂ/b)Tck %@%%WNWEF@%@géﬂéﬁﬁ ZH

%#5 ISVERRSE - 7) 7/ﬁwi%ﬁ@%W’ﬁbf#ﬁi%&k%ﬁﬁ%%t%b i)
WCHEEEZ 52 TLEI DTN E T OB LEER N TFET D, 2D OBEEOIEMEIZAA]
R 7% %&5%#7»&?ﬁ/@$ﬂf%é TNHEFF o BNEENG URETHEEREDL H
Hy FIVEAFFANITNEI VR AT A2 TV D=2DT I )BENGRDL N R_XTF
FOTH 5, &ka%6G$G&Eﬁ”T%6G$mW7ﬂ/Mﬁm B e LR e R cay ik 11 i)
W@%ﬁik&%w~Mme%®9%%%#Lm”kbffﬁ?é ENRHLNTWS, F
tﬂ@ﬁ@&w&?ﬁ/%fiﬁbfﬁ& RN TN D, %@ 5B & OF A — I mEYs
EYE EfES SN HEH T 5 2 & Tl 2 fREm T 2 &REI LTV, HBIRICE->TZ o
ﬁﬁﬁﬁm¢étwéﬁ%W¢wEH@f%mEﬁé &
%E?g%@ﬁ%%i%@%\@ﬁ@ﬁ%@@%<:&ﬁ
7 ?‘ o

B(
[5282771:] GSH & > % —745F-, bioprobe |3 GSH i K ; wtmaﬂ
TEAYIC FRET )AL B S (AR & R EAHOE 2 v /3 ? W(WSH
'E Red Fluorescent Protein (RFP)@%’E/\{ZIS ZVERLS A C5E
72(X 1), Invitro IZCE v —HEDRRBEAT 1218, X
N B AGRIEE VT, b Ml AL b R s A

(‘ /—J A~ ~ e ﬂ:%ljj‘ - “‘_‘w 7 ”x!r.
%?%%ﬁ@:éﬂi)f: O)Hi D JA%‘ %TTI/\\ FX AN % ‘]j‘ Eﬁﬁ%&fﬂ . 1 EEJIE,@‘?E\-: RFP %E

[#53] bioprobe Dt > —HEIZHLE &L b D 8D AS49 fllE~DE AR ST,
RS RFP CignEE

R TRiig RFP

ey
Single Slice Single ice

3 bioprobe & Az
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Drug delivery imaging with micelles of aggregation-induced emission (AIE) compound
and fluorescent protein (FP)

Om® fEr, F& 6. fam  KXF, By sk B
Bt ERFPR BB T 7E R
OShuto Kono, Hikari Udaka, Takesi Fukuda, Ken Hatano, Miho Suzuki

Graduate School of Science and Engineering, Saitama University

(G651 2R CRIEH O 7 RS 52 BH5 L7, 3EikiE T A 7 L (Drug Delivery
System:DDS) DBHFE R ANATHOI TV D, DDS I I 'R, XU AR F ) 7 ) A X L
REWRBFMBRA R ORFITINTND, ZOEE, EROLE LN & RN TOREE
WEERYMEE 725, 2 ITBUKE LUK 2R o IoEN G LiclbaTh b, THLET,
Fx OMRETIFEAILIZT VT 7=/ ra—/)L7 > KU~ — (Tetraphenylsilole(TPS)
Dendrimer) 1. BKEBIC Rt ¥ 737 E (Green Fluorescent Protein:GFP) X 2 ZFf> I &L
EERLL C& 72, 284S /K THEZ, TPS IXEEHE I 3L (Aggregation-induced emission
compounds:AIE compounds) T 572 I BB 5 LR L, S HIZ, GFP & OMIZE0kIt
I %L % — & #)(Fluorescence Resonance Energy Transfer : FRET) ML S vz, RLEE 7 Af et <0
SEMIZ L 2B TI L ORARITB L Z100nm TH Y . Z 1ix EPR %) H(enhanced permeability
and retention effect) b #ifF C& 7=, Z OAFLRE/KTIZEIT 5 I BAIERHE & 8EREZ IS L.,
IBBRATRE 22 B - RARRIE IR L% D DDS OB%E & His L T\ %, £ 2 CHIBBEERIMED 72 9 (il
FOZFRERFEROTESG Loy R A b= 2 &R T 57T NS ZEA Lz GFP A7
BEERL, 2z AW T e, MRBUAZFZ1T 5 F L L,

Ph Ph
/\
( R \/\,}Siﬂ\/Si\/Q/Si(‘/\/ R)
3 3
X177 7z —L5r R ~— X 252 TG
(Tetraphenylsilole(TPS) Dendrimer) (Green Fluorescent Protein:GFP)

(38 T7E] = R A b= A BHERT T kG GFP A& BARZ B RS I v 2 R
b b FLARE B MR MCF-7 IZUshit% Sh & 24h CHE S L —F —BMEEIC K 28158217 -7,
NTF RRMAED GFP I LItz ary brn—vl Lz,

[FER] X3 1R 3@EY, PRI L2000 LB e BV IABZN R bz, 202
DD BRI~ ORI 72 SEGIE O FTREMED R ST,

W57 % 4
i 4 i
3 : AL

B a0 Ko b

3.3 B ARG O SR R L — Y — BB
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B-Sheet ) vy F A2 /Ny BEMOER L -KNMEFDEEIZEH (T 5BBFMHA A —D0T
Histological imaging around brain blood vessel accumulated -Sheet rich proteins
O/NEFHEEN W23 JIIREERE 4 galii— *5, sUmfd 2, Mpsemn 6

("SRERRPT - S, 2 BEK - WFICHEMERERE - BIFBE, * 7R DC
TP - ARAFRE + IR-FEL, 5 HBER - B - (b, SHRERK « SN T - BT
(OAtsuto Onoda'?3, Takayasu Kawasaki®, Koichi Tsukiyama*>, Ken Takeda®, Masakazu Umezawa>®
(*Pharm. Sci., Tokyo Univ. Sci., RIST, Org. Res. Adv., Tokyo Univ. Sci., >JSPS Res. Fel., “IR-FEL., Org.
Res. Adv., Tokyo Univ. Sci., *Chem., Sci., Tokyo Univ. Sci., *Mater. Sci., Ind. Sci. Tech., Tokyo Univ. Sci.)

KA IR PMas O—EBEAERT 2T/ L IR RHMAICRE T2 &0 IR OMKICRE L
HAEZRBERET 52 PP LN >TWD, £, F /R F+OREREIREEIZ X 5 R A
PRRR OB LRPIT 5 Z 0RO LT D, EATHZEC LY . T/ bR REIRE L, PE
YR oD A A T PRI AR | R PR R A o | S 23 2 LT A, il /E JE PHIC B-Sheet H1E 4 % <
Bl N B RERT D EAVRENTC, AR, RO SR A 2B L. FRANEEIE AT
E RGO L O A A AR S Z L L v . B EEIZE T D B-Sheet U v FH X

’?’?Wﬁfj & M A A AR O RO (L L OBID D ZB G T 2 2 RN E LT,

7/ K (CB-NP) '&i#&ii % ICR 2~ ADEHR 5, 9 H HIZ 85885 (95 ngkg) L=, 6
ﬁ%ﬁ'ﬁ AN U e ) i 2R U RN T 21T - 7o, £ OB R & Bz L7281 /7712 PAS
Yutn L op e et (Gfap, Aqp4) il L7z, AN AT TIZ. (BK) AAS G0 IRT-7000 % FV > Tin
B I 7x7 K (1 X 30%30 pm?) OARSMIN AR ML ZRIE L, 82D ORREIIG T
TAOOMITHT T, Z ™I IRIEIEDERMNT &~ > B Tt 21T o 72,

TRV T ORGSR, CB-NP BRFEFEIZI W) CE I WEIRIE & achelix AiEOEIGIK L |
B-sheet HEEDEIAGILENZ LRSSz, & <IZ, CB-NP DIEFRIZ L > T, 7 X a1 hd Gfap
& Aqpd DIEBTTHENZRD S VIZ MLE &N TO B-sheet 11T 27+2%., W EFEH~ 27 07 7 —
(PVM) OEMEDGRD BV I JE TO B-sheet #E1E1E 22£1% CTH 0, XIREED 15£1%I2%F L TH

FATHIIN L7z, —J5 T, CB-NP DR EHIBRERAEIZ 30\ TR 2RI L 2338 0 B 72O il 8 0 ¢
I%. P-sheet #5iE1T 1842% T - 7=, MM DI 5 B-sheet HEEDOHIMNIL, PEVRIN TOEFEY
R D TUE, F 72T RO HE O 2MEMERNITE Z > TV D ATREME A R LTV 5, AIFFEIC L D
ZOEIET A baHA N Gfap & Aqpd OIEBLNTLHE L7- EEL CTHE TH D Z E BRI HMNIT
Rolc, KF ¥ XN Th D Aqpd 1THEE D> & (A8 JE FRZZ I ~DEZ BV OPEH 20> T U | CB-NP
PREEREICRIT 5 Aqpd DIEBUTHEITEE LI EREY OPEH 2 RtET 720127 X b ad A bk AsETE
BEL7=Z 2R LTCWD, BAHTD LI, TA uatA MEMWL~—D—ToH D Gfap DFREILIT
H L Aqpd OFRBLLEIXZE DREN T 5, F7o. PVMITMNITEHE) D HEN S - BBEM DR
EAEH D, PVM OZEMENTRD A2 & JEZD TO B-sheet HEIEDHIMNIL, PVM OZEMEIZ K - TEPFE
Y DBRED > T D AREEZ RE L TV D, ABFZEIC XLV | F 7 ki O G VIR EE 23 pE R o0 ijd i
EIDIZFHET 5 B-sheet Hx&E DO & (i A PG DAL 7RI & ORIZTRVEBE S 5 2 &
DR ENTz, T/ B IRVEEMREEIC L - TS RIS T 2 BEM A RET 5 2 & T, ERMT
RO BND DA T = XL B L OBFHMENR O N7 5 EWIFF S D,
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AR2DF—rTO—DA A= TJ ERE-RBFIHIZE T2 BB OFR
Imaging and roles of autophagy in reproductive development and metabolism in rice
ORZAFEE 120 WR WV 3, BRSO’ EMEY S, ERE > BOREE 4 /NI TR S
WG = 6, FEOKITHL 7, /MIBSEACT O filEES O, AR O, B a5 ERZ T,
JCHERE Y ZHkE— ' A 2
'HORTRER < ISHAEY., PR R - A A=V T TnrT 4780 2 —,
SRR » BT - ISR CRERATT - BT e X
SESLEARHT - FEERE Yy, © AT - BRESEIRALE. THORK - B - L - AR
O Takamitsu Kurusu'?, Yuri Sera®, Bunki Toh?, Jumpei Sawada®, Shigeru Hanamata>3, Shingo Sakamoto*,
Seijiro Ono’, Yozo Okazaki®, Kyoya Tokunaga’, Mikiko Kojima®, Hitoshi Sakakibara®, Kazuki Saito®,
Kenichi Nonomura®, Yasuyuki Ozeki’, Nobutaka Mitsuda®, Yuichi Tada!, Kazuyuki Kuchitsu?*
!Sch. of Biosci. Biotech., Tokyo Univ. Tech., 2Imaging Frontier Center, Tokyo Univ. Sci.,
3Dept. of Appl. Biol. Sci., Tokyo Univ. Sci., “Bioproduction Research Inst., NAIST,
SExperimental Farm, NIG, SCenter for Sustainable Resource Science, RIKEN,

Sch. of Eng., Univ. of Tokyo

F— 7 7 Il L HMIBE RSy DRI B O - 50T m 7T AiilaE(PCD)IC
TR BN e BT, DX = NI ~DIEE % & O I KB MG 2 ) fifk T, ek
HIZPCDIZ L VKT D, A FO/NEF—ZH(PCD Bl#AE) D Z# <— MiiflgicB WA — 7 7
CeHEIND, FlARXDOA— N T 7 U —KRIBE RHL(Osatg7-1) TiX, # ~— Millfao PCD 23
i S HAETE A BIZ K D BE R MEMAFRIEE % 7~ 9 (Kurusu et al., 2014 Autophagy; Hanamata et
al., 2014 Front. Plant Sci.; Kurusu et al., 2016 Bioimages), —/7. Osatg7-1 |23\ CTERAEE TR L7z
FHIaE L, BHEEICREZ2 RIS TREORBUEZ R L2 60D, I— 7 7 U—I3,
G DA R BIT 2 K BMBICHEET 2 RENRBZ 2 6D,

ARFZECIE, MR 7 nE—4 — & GFP-ATG8 A — b7 7 U—#fifb~—h— & L7 g
ARG DT ERIEIA A= T EBRR L OHE T ~ UBGELIAMEE A A —Y v 7 ERR %
RESLL . IEBFEMICB T A X 2— MR O A — 7 7 o —Cf8E e 2 35T L=, %
7o, ¥ RT A7 U T h—AX PCD ZRIKIZ L 2B TFHEUFEITOMREL, ¥ 4— Mifao
PCD #ilffizdT 54— b7 7 U —fFE, {EMEREFEROS)Y 7/, BF Ry MU — 27 O A B
MizoWTHET 5, freT, 1 [ ' R ASVTERAREY
BAFEFHEORIE - BEAT—Y
DOREE R G-HEW) TRV > WERL Y
DRFRERICOVT S L iR | TR A, Y
DR G TEANE SE T - 0 2w |
DA FAEFRERICBI BA— b [ ¢ 3 g T 0 WEALBT T O SEM AT,

77 P OEBRFNEENCONT |7 D B R Osatg7-105) Tk, B
bk I Do (N HA TR OB B S B,
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ZER cryptogein ZA N2 /N EEMAE BY-2 O ZEREDREICERIBOREMNT

Analyzing the interrelationship between the two layers of defense responses
using a mutant cryptogein in tobacco BY-2 cells
OAfEfR B PN B2 KB JMst 2, 5 dEdh3E 2, W %367, DUl —#1 7,
KA FE L A FasE 12
THRHERK A A=V TarT 4 74— 2HOTER R BLUL S AR
SRS - AR B RERIAL . 4 O IRER - IS AR
OShigeru Hanamata'!, Kie Takeuchi?, Tomoki Oshima?, Ayumi Yoshida?, Shigemi Seo®, Ichiro Mitsuhara®,
Kurusu Takamitsu'#, and Kazuyuki Kuchitsu!-?
Tmaging Frontier Center, Tokyo Univ. Sci., 2Dept. of Appl. Biol. Sci., Tokyo Univ. Sci.,
3National Institute of Agrobiological Sci., *Sch. of Biosci. Biotech., Tokyo Univ. Tech.

Z 8 BRI BY-2 (ZIPEE kD & > 737 & cryptogein %%ﬁﬁ‘éﬁ%ﬁﬁfﬁ/{@%T”%%%
IZBWTC, AERE S CHIIRE O Ca' B RSO~ DA 42 7 T v 7 A— i ek

P SEFE(ROS) DA RS D AT E N FHE S 4, Z DR FHERY 72 ROS DA AL - Bt B E B AR 1 D
FEH - A0 5 Lk 2 e R N RGBS 2 (3% WIS B P U SRR D 7 e 7 T AR SE
(PCOYBSFHE SN D, HBLESC PCD IWIHIGE & By | M EHHEAFHI T, cryptogein Diffk
W72 LB & 85 & -5 (Kadota et al. Plant J. 2004; Plant Cell Physiol. 2004, 2005, 2006), 14
ﬁwfﬁi%% PCD &M O A4 B L T, %A cryptogein L19R (L19R)Z H T, cryptogein
A (D — O R % BT cryptogein (WT) & FLHGHEAT L 7=, L19R 1%, #IHI DM Ca? R, pH
24 K%ﬂié’a 72 ROS “Ef%, —iff72 MAP kinase (MAPK) DIEME(L 2 3538 L7228, RRGer 722 /i m
-0 pH 24k, ROS DAL, MAPK OIEME(L, WRKY B55[K 1 & B B =1 O F 8L, HifaE
HofEIL, PCD(FRZI)EZFHE L 2o Te, —HEOBRIISEITEIREO LI9R L THEFE S
IR T2y AN IEAZ @R OFIEIC B 59 % P13 FF—BHER 2L+ % & LI9R
THHENR LN,

LLE2 6, PCD o Ecix—ii  Wild type L1 9R
72 ROS DAL MAPK @VEWI:
OIS ETZ T TIEA 2 THY
B DEHGEE 5 B H O
T T IGER DIFHAL DS B e =

0,

L2 ORI A PN AR i m
AN E B A e A SR P AT AR S R = sl oo Y S
S 7=, cryptogein DHfINENHE D A J E 6 wgZ
R IR DT, g, ;
: cryptogein JLER R 24 BFRE D 2 /8 E 2 it

or——F g0 ——0—00

3 BY-2 #ii@% Evans Blue [Tk U &
f8 . Scale bars = 50 mm.

0 0.1 1'_ 10100
[Cryptogein] (kM)
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N—RoF/ Fa—TOEFNEXRERANVEIVAREBEAS A—DVYT
Mouseairway imaging by using near-infrared fluorescent carbon nanotube
OMEEFER 2, BILIFR?, BURBS . EAEA Mg, BIRAF?
UHORCERL R AT SR HEE R R S BT FERE . 2O B R SRR AR LR
SERHMTREMIE T ) T a— T FEAE R 2 —
OMasakazu Umezawa'?, Shota Sekiyama?, Yoko lizumi®, Masao Kamimura
Toshiya Okazaki®, Kohei Soga'?
'RIST, Organ. Res. Adv., Tokyo Univ. Sci., > Dep. Mater. Sci. Technol., Fac. Ind. Sci. Technol.,
Tokyo Univ. Sci., > CNT-Appl. Res. Cent., AIST

1,2

B
b

AWFFETIX, BEREH DA A =D ZIZARTH DERNENERE LTI —AR T ) Fa—T
(CNT) ZHWev U ADRGEA A=V 0 7 ik, KOBITEPE WEE, K& SR Ol &

B0 FERERE L COREIZH D AERGE Th o, MEMOIFREAA A= 71, X Ly
N7 RIS K D IR ORI, BRI gL (MRI) M OB FRTEIREE (PET) (X
DI A DIEHNZBI D D53 WTNSKENZRGE T 2 b DO TRV, Mish b X0E Z A4k
T DA, B PEPAZEMEI R RO X O IZKGED PAZET D IR EHR B OBWCIRR A RES T 5 &
Brssinsd, Lo, Bd I CPH £ M Itk 2 Fr o XOE IR 2 0 o9 < BTk
FEIZ BN TE QIR EAVEG AT IINEE T > 7o, AL T, ERIVERE DRV R ¥ &
RAIEASE K — 7 HiJE CNT (*lizumiet al. 2016) DXGEA A — 2 7 ~Oji A% BEE L 72,

HA T IVEEEL (6,5) DHJE CNT (Cat. No. 704148; Sigma-Aldrich) % . KNS FCTAY &
St SR L7=, Z 41 % sodium dodecylbenzenesulfonate(SDBS) /KIFHRIZ rHk <, #1057 B
RV EHER AR ., CNTOAEKREAGMEZ M LS 57010, BERIOA Y I T AHHHT X
» SDBS % N-(Carbonyl-methoxypolyethyleneglycol 2000)-1,2-distearoyl-sn-glycero-3-phosphoethanol-
amine (DSPE-PEG2k) |Zf&#t L. PEG/LCNT (CNT-PEG) %1372, ABZER =~ 7 ZAEROD S
b L <IEFIRNIC CNT-PEG 73z 5L, € OXGE~OBAT Z AlHiin vivolr R ob e A
A—=T T AT 5 SAI-1000 (REEMERT) ICK VL, B L7, £, w7 ADREITHE
Bl FCh=a—L&MHAL, K& L7z CNT-PEG 28K DRI D> 5 O FIRME 2 G L7z,

CNT-PEG (3R 980nm DJGIZ & HEhEiC LV | 1050~1300nm DEER LT, H==2—L
ZEL TV U ADOREICHEYE Lz CNT-PEG OIRAEEIE, (K505 SAI-1000 (2 T PIRE
T o7z, CNT-PEG &~V ZADRPENITEEGT % L | Z O &RIPER ORE~OBAT ARSIV EOEIC
LV IERENIBE SNz, CNT-PEG %~ U ZADFIRNICE S L7 8E121E, 24 50 4rfEeL
PICHI OB (ZERE LTz, 72720, WTHIZBWTEH CNT-PEG OUTHRIME L% f s 438 L
THEIET L L1XT& e olz, £z, CNT-PEG 1% DSPE-PEGa KIS L < 1ZARKH TIx
RAFIR D HCRREZ PR o 7o — 5 C, ABEHRKT CIIBEEARZIEA L, U, KWEREKDA A —
VU7 b NCHOUR D FRE T OB RE TH D03, AR TITE0tME O K& v CNT-PEG
LD~ U AKGEDIRIEHIA A —2 0 T LT,

*Y. lizumiet al. Abstracts of The 50th Fullerenes-Nanotubes-Graphene General Symposium (2016) p.22
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Zr FHEVIN Y205 F 7 80t 7 e — 7 o fEHL L NIR - CL TEEEE 22

Synthesis of rare-earth doped Y203 nano-probes for NIR and CL bio-imaging
O#iie 7=z !, mly B—E!, &I K—2 =5 L3 =% &' K 7!
PRBROR 50 T b 9e B, 2 KIRR T 2 B & — SRR TER TP E B T 7P
OH. Niioka!, S. Fukushima', T. Furukawa?, T. Sannomiya®, J. Miyake' and M. Hashimoto'
!0saka University, Graduate School of Engineering Science, 2Osaka University, Institute for NanoScience

Design, *Tokyo Institute of Technology, School of Materials and Chemical Technology

t - BB FHBABMERIE(CLEM) X, [Rl— Ok 2 P Bies L EFBMEE TR L, Eboh—F
DOHEWEEHNTEHELV B LV OEREGD Z ENARRRFIETH D, Fxld, EFHRR
T & o TIHIE(CL:Cathodoluminescence) & 5 L, ITARIMNIR)IERGIZ K - TUTARIMEIR O %
B4 28T o —T OEMET-72[1], Zhic kY, BFEBEHE 2 H MO L S h 7 —
2L, TR E VD 2 & CARBEHBIZN FRRIZ/Z2 D . CLEM O X 5 72 fH B BAMMEEE ~ DR
MbAEETH D B2 5,

B 50 nm @D Y,03:Tm,Yb & TN Y,05:Er,Yb F /7' 0 — 7 %) — b BaEC LR L=, %
NZEH, 980 nm L —H —fEhikic X ¥ 800 nm & Y 1540 nm L DFEEE 2 L7z, Y205 Tm,Yb %3
A U7- HeLa Ml % . AEAAREHASEH2% intralipid)Z 3@ U CEAMMEEBLZ L& 245, 1.5 mm EERA
A=V U T L2(K 1), F72. Y205:Tm,Yb &Y Y,05:Er,Yb F / #6iRIE, EHRIBEIC X
V. Z1EH 460nm KT 660 nm 115D CL B x £ L7z, STEM-CLIZEDA A=V 7T —4
#2127 7, STEM & & BT, CLBIZEB W T B RIBROZEMAGEEE T r— 7 Bl ST
Lo 6T, MMARNIZEA LT-T 2R F D~V F 55 —STEM-CL A A — 0 ZITHEh L=,

(a) Y205 Tm,Yb

a 4
(Ex: 980 nm) HeLaiflia () L (¥:05°Ten, YD)

25 pm . 25 um

X 1.0 mm

1 (a) AT 22 2t

%Hiﬂ@ DELZ(b)- 2 (a)Y203:Tm,Yb ® CL & U8 STEM #(b)Y20s:
(ATEX 0.5-1.5 mm (251 5 /IO 6 ErYb O CL J U STEM f4
223 3Lk

[1] S.Fukushima et al, Optical Materials Express, 6, 831-843 (2016)
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Integrin a4-CFP/integrin B1-YFP 2§+ % FRET RN R E
Improvement of FRET efficiency between integrin a4-CFP and integrin p1-YFP
OBFMIET. AWy ¥, BEAE, ILTER. HBHEL
JAbAWNE I NE S T8 LTS
(OShoko Nomura, Yuriko Higuchi, Yuka Sugihara, Fumiyoshi Yamashita, Mitsuru Hashida

Graduate School of Pharmaceutical Sciences, Kyoto University

[BEM)] 4> 77V a kOB D EBRTHD VLA-4 1L, MENEIZHEIT S VCAMI L iES
95 &, bent B 5 extended AU SR E N LT D, DRGSR, bent ! & b~ T extended D
FRAERIZIBNTA 7 7Y D% CRKOBERENEEN D, Z Doy OMEZE(LEZFIH L <,
AT 7V adkO B D CREZZENTI CFP £7-1X YFP #5549 5 & VCAMI OfEAIZ &
Y FRET 2Mi#E 9% (JImmunol. 183, 359-369,2009) , AWFFETix, FMINEFIZ R AZEA L7z YFP <
WEDORMRDY) I —%BANL, A>T 7V as-CFP/A 727V > B1-YFP IZEI} 5 FRET %)
Rt L,

Design of the FRET Probe (31 )
integrin a_ .~ integrin By Integrin CFP or YFP Linker
i nl ™ integrin o4 mTurquoise (Tq) polyproline helix (22aa)
- (GGGGS); (BSC)
integrin 1 mVenus polyproline helix (22aa)
Linker (GGGGS); (BSC)
Donor="" U gy o cpl73mVenus polyproline helix (22aa)
(GGGGS);  (BSC)

FRET

(5] 427270 > aa® N KH#Z CFP (mTurquoise (Tq)) % . B:% N K¥#Z YFP (mVenus
SAFXMNEAZE B A AN L7z cpl73mVenus) ZFlE L72 X VR B AEBBLISEH X7 X —&Ff L
oo AT 7V acETlE B 1 DOIZ polyproline helix (22aa £ 7213 15aa) F 7213, (GGGGS)3

(BSC) OB DRI D U 1 —%4FA L7z, colon-26 ffEiZA > 7 7 U > as-CFP/ A>T 7V
¥ Bi-YFP Z¥BLZH, VLA DU B R ThHDH VCAM-1 iRINFITH% D CFP 38 LW YFP OEt 4%
HOEEAMSBE(ECLIPSE Ti, Nikon; ORCA-D2, AR b =27 Z2)THR¥E L, 3 7 4 /L ¥ —{ETFRET %)
BEHEM L,

[(FE5 - BE] 41727V v ai-22aTq/ A>T 7V Bi-15aa-mVenus & A 7 7V > a4-22a-
Tq/ A 7 27V Bi-15aa-cpl73mVenus Z i d 5 & %FIZIBWT FRET BB mno7-, 47
TN FRET 7' r— 7128\ T, MIEFZROEANIZ LY | HERLOTZHIZ CFP 3 L YFP (2
ASINT Y ¥ U RIS I T D BRI % [BllEC & 5 ATREMEAS R S41TH Y (ACS Chem Biol. 5, 215-
222,2010) . A4yf-fi] FRET IZ3B W T H [AERDOBGRIZ L VW FRET 2haR08 88 S V72 ATREME SN E 2. 6
b, —F. epl73mVenus 27 787X —L LTHEORRD ) U —DOKMAEDLE (F1)
I\Z31F 5 FRET 2 & i35 & BSC & 22aa £721% BSC & 15aa DA TR S FRET 2% 03 &
<\ WKIZ 22aa & 15aa DA, %12 BSC & BSC DA IR bIRNMEN -T2, LUk, 40T 7
V> as-CFP/ A 7 7V B1-YFP @ FRET ZhROUFITIHB T, MIEFIZEOE AL LT,
CFP & YFP OB HREDOHBEZ 52D ENAMTHDLZ ENHLNE R ST,
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Structural basis of glycoprotein processing mechanisms mediated by glucose tagging

OFfEES 12, Tong Zhu'?d, FARFER S, Gengwei Yan'>4, [L#H5E 153,
AR, WiEEZT, IR — 1B
PAATHR - BESE, 2IST - S EWT, 3 BIRRIAIIIUHRE - ARG S A, YIRIER - WBER R,
ek R - w7 U TV, CRBIEMK - MEAIKEN Y, TR - BT
(OTadashi Satoh'2, Tong Zhu'-*, Takayasu Toshimori'=, Gengwei Yan'>*, Takumi Yamaguchi'-*,
Hironari Kamikubo®, Takayuki Uchihashi’, Koichi Kato!-*
! Grad. Sch. Pharm. Sci., Nagoya City Univ, 2JST, PRESTO, *Okazaki Inst. Integ. Biosci.,
NINS, #Sch. Phys. Sci., SOKENDAI, *Sch. Mater., Sci., JAIST, °Grad. Sch. Mater., Sci., NAIST,
"Dep., Phys., Kanazawa Univ.

T ANRT X UREETRES (DLT, NAWESH & R0+ 2) 1%, MilalNick T2 v 7 BoME
ZEHTHHAIE LTIWTWS, T72bb, BEX X7 HEoMarEmIL, —EOR R X
OBENIK S FRFER I K o THERM SN SEkx T n o v 7k e . b a2 /5T 5
Bex N L 7 F o EOMABEMZB L TRESN TS, &0 bi/MakicBiT 2% /37
EOMEEHIZBW L, #i4F 7 BITHEA Lz N A ORI D o3 5 1 585
DTN —=2FREOFELRHIE LT, 2" EORENRDT BTN D,

ARFFE T, /AR EE BB O THLDI B 24 9 2 SO8RESR, 770 N BE
B 7V a— ZFE IO NN % il % UDP-27 /L 2 — 22 o R 7 GBS (UGGT) &, 2
N —AFILOYIREMBET 2 7V a s A —8 1 & ek s LT, X MG EmNT . NMR
FEAT, X B/ FABGEL, R R BEEE (AFM) AT 2 MEREIZTE ) U 7= AH RIS E AT 21T - 72,
ZOREFR, Ivar—E 1 T, il 7=y & 2 20825 7 a L VALFEHOEAS RO
PG 2 RET D T EICHREI LT, 2SR MY T 2=y FOTEEELIL 2 2OV TP A
N EIERIOE WA v DR SN TWD Z EHB L, 2 BBEORL 7 v =2 o ARG
TR L TR DARWZ AR SN, 0. X BVNMAEGL & EE ARM &R LA A T iR AT % 8
CT. UGGTIIRERT +—NT 4 72—l & /NS 2l B A A NGk ) o T —%
L TERNIAEEORGZR A T2, £To, NAFA U T4 ~T 4 7 A8 O X Sk s & i
W EORERNE, 7+ —NT 4 7B —fHRIITF AL R AR AL B3 DH T A
BB ST~ VT RAAL UEEZER L TS Z ez /I LT,

L EARZE 28 U C, /N RS S IS B W O ARE & v X7 o N BUESH O 7 v a2 — R
FRIEOIN & BIBREAT 5 2 DORFER OIFIEE LA I L, Thbb, Zrav—E 11X
B e GRS AR RERN LT, BEX Vo RIENE ) T a s b ER#ET 5V v e
VEMBAERT 50O TR Z 52 TS b0 EHEI ST, £72. UGGT (XhEA W B
Ry FEFFOFMIe~ VT RA AL UMEEE T LT, BKEa 7 2 FH LB Y o B2 R
T DA = AL TR LT,
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HCBEETHHBASRATLEFRALERS Y IILORK
Formation of vesicles using self-reproducing oil droplet system
OZE i 13
VRIRHE AN A A A = A 2= 2 RETSERT. C RORR TR A v AT AR
P =
OKensuke Kurihara->?
! Okazaki Institute for Integrative Bioscience, ? Institute for Molecular Science, * Research Center for

Complex Systems Biology, The Univ. of Tokyo

AIFY = VIR ZHFE LT VT e ROGEKEA 7 TFAT =) U EIRET DL, 10 u
m FEEEOMIE BRI LTz, ZOMEEIL, 7 =Y & &7 L7 v ROBKREAIZ X
AIVEABRL, ZOER LTcA I VNS BICHKIEA Z i3 2 B CAEhE S A7 A TH Y |
Z O IIAEMET LT e R RV IABRZRA O E —HRIZEECHEE L Z LR broTo, K
2. ZOHECHBLERE Y AT A, A7 TFAT =D v EEHE RIS LW I LT e R
DTERMUT, TORE., MEN CTHER Iy 05427 For =1 v L IEfE 7 L7
b ROBAKMEA ZRESE T, 1 I UG 2R OMBEMES T2 0 FHEGERNE TR/ LTz, =
DOWBBENES 13, WETFOL 7 FLT =0 v e BSOS Z LT, AP THSNICHD
HEELY XY ATV MU VBB LT,

AWFZETIE, B RO S 27 MMSIEMIEEIE T LT e RS T 2TINT 5 2 & T, FEEIC =4
R NVERBETE DLW XU Y VHRENET T T2 < BEfFO AR A O AT > A7 A
TR LU, KO ARRNeACOHAEET LIV I NV AT LAEHEETELZ 106, Hill
D7 v AL VEREBET L 70 b LVETLERE TSR LD,
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Amyloid fibril formation in giant vesicle

OTong Zhu', Kensuke Kurihara'>?
! Okazaki Institute for Integrative Bioscience, ? Institute for Molecular Science, * Research Center for

Complex Systems Biology, The Univ. of Tokyo

To explore the boundary between living and non-living matters, the constructive biology approach is
fascinating nowadays. By means of extracting the minimum factors of a certain cellular phenomenon into
the cell-mimicking giant vesicles so that the universal principle of life could be inspected. In this study we
focused on the actin filaments, which is one of the three cell skeleton components and allows the cells to
adopt different shapes and perform different functions. Since the amyloid beta peptides tend to form fibril
that is similar to actin filaments in terms of structures and sizes, herein we attempted to use amyloid beta

peptide as a model for studying the influence of the fibril formation on giant vesicles.
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EZDATRAGVAAZRDITS
Finding out tumor regions with novel chemistry-based tools
TP 2R 123
VROR R R IAR TR, 2 RO R RS R FFERL. SAMED CREST

B/ Zi5], ZHUIRFOR G ERNRBIEFEEDO—DTT, FIAL/NSRENSHEO
RET, FRx RBIERIGEE (@O ) ORBER T, A7y FE LERBRR S S L
WET, ThH, ZOBBEIIIRERAMESRERH Y £3, TSGR TV T, H
THRTRZDZETT,

BIZIX, 22Kk EBEKRNHLELET, ZREZH TR TRMNTHZ ENRHRDLTL &
IM? bHAALKZIZINO T, WihE HIce OB|EFERLEARZROT, R TIha XKyl
52 TR ER A

TIHHTEIZRZDTIE RS, bOT I E/FRITIER L TBET 5 Z L3 kD . BAFEio
WFEMBEEE SR TLE Y202 FIIRRIZ, B ORE X0k 872 588
MEER -T2 LIeh, ZOOORIREBEMBI TN TELTLEIDN? ZxIEIEY NO
TT, WHKIZEENDV akE, BREKICEENDELT N T AE, W EEAE 2 E
ROT, EARICINEIER L TCHBEMETRSL Z LTtk EHA, (FR., 20 SORKRE X
ALz iuE, — B FIETRO THLZETLE D)

ETAN, ALV a— R BEKITHETOXMNHKRETS, FleA LYV a—RE e
Y a2 —AHFHICHETOLRBINTEET, ZNEFEA L VYV a—R B2V T P oF
YEWIBEAOWEN, b F Y a—RZF) Aty WO RAOWENEENTWENE TT,
ZDOX T, BEx B ERE OB E M2 KB L2 T 501, AR TnD
ZEMIERICEEICRY 7,

FNTIEEPTOTORWBIH SR 28T 2 Z LIk TLE Y9 ? Zhvb b
HAAEZIENO T, Bl ZIXE - BMSECR T- RN BMEE 2 2 1E, a2V ETh-oTH 2
NEBETDHILARETT, HELINDOBEME TR T 27201203, BRI 2 522
ICEL 72 EOBEN NI T, B - EWFRFRCTEEL D [EX 05 REOREZZDF
FHAT D Z IR ERHA, F I TRZD0D T E LT, MEAEHOBRIKIEME TCH-> T,
ZHICBEEMIT LI ENTENITBIETE LI IICRDIDOTIE? ] EWOITAT A TR TEE
4, BT LR KOHITE 21T, ¥ a ORI ST B L T, BEE
ey afEa Bl TE 5 L5220 TIE WD, EWV0WH ZETT,

ZInbiE, BRI MR A RN T DA D TWE oW W E T, BT EOREEK
BHAROFNE, IEFHRENSAMBOFZE LTHLTOHWET, 20 2TOMBIL. <O
ToOWE Bk, X208, IRE. FEE, A4 2 E) 1T A LBRAEYZ2OT, MilnE g
HIMEFEF T, Lo THESADEKRNT, BAMIEZEE TOHIREETERT L7201, 2
AR T BT 2 HERHTE £,

INFETIHOEZMNTDEVIFEZ L TEE LA, EEIQITEEOA TR, @z rhs
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9, UL, EmIEEER D |‘
BITHERTEL LS, 70 [@“if
. . N MHiAD
B XD b B AL = mEE 22 B 2 BhTud MAMRIZEEY . —
BULMEEERD BUNSAAA—=D DT 1
2 70T, (REREICIE. 59 | Sttt <&
10 FfEmEEEIC/R0 £4,) &

AT TRL,
7 ERLBROTLES

LI, BAMCEEEESTR | 1

> o - SO ) —— ‘.f\:‘:{"' % HRAMBETEHH
ﬁiﬂ%tﬁiﬁ@f\ WJK@Z) Al ,_I_\ [@ NE ¢ o ﬂ?ﬁfﬁi{é
H@L:%i IR’ \%gczﬁ’%éﬁ TE /7 L4 T, ) ¢ T BEREESGWL

M AN - J) — SOV fj(hﬂﬂﬂ&ﬁﬂﬁbf —— =
e SETmE (=2kE) % MH TR ERTO—T | BUNRAA A—S T 1
. e NN l L \ I AE

R THIE, BADAL A=
ITER X 2 & E 2 8D T, BE1:HDAMRRICEFT) ROV EBEEF OBRABRTIE.

\ BAAA—SLHIRTELRL — TRETO—T OB
FET Z AT AU A 1E A

&E%Lfﬁﬁﬁé’&im%iﬁm X1 EoflzER2ES05 L9, ZOBKEIEME IS
WCRETHEELIMEEZRF > TV TH, RNICHER 2 ETANTEZHEEROETHRRAICEE LD
FCIER L MFRCHIIEREIER R SIS b MM L CLEVWET, Lo TREEEN R LAt Th
D& DALSAOE D BIRVESERBIHI E T L EW, FFIC mm A —F —ORUN3 A DO
AR CINEETT,
::Té%’#&%% Bl L7201 & LT, 3 EROE T, 230 UK RF A 72 B8
IS ) LdE~ BT 5 TiT a—7 ) LI WEEZRFETIUL, IR ADA A —
yxﬁwéﬁﬁéiﬁ(xrﬁo_m%ﬁ . DYAGEIRME & SO DR & S Z oD
T LI, 8T 0 —T A RBEICERHT HMNENRTTEET, For X8RO R
R DR Iy TkGHEE ZNE CTICHI L, BAAMBECIEERRE LS 2o T Dy — 7L X
INFTUARTFHE—BGED L VWIHIBERICHE ) Z L THO THREMELEZRET S,
gGlu-HMRG &\ ) 4 7 1

— 7 ORI LE L (¥ nggﬁﬁ lO OH
2a), TNEEMTS LT, I ; \’\ — 0 H

N b Sy fbe e v COOH
Z)) A/ 73)) /%E j/)j/l/ 6 B’flL ZZD 5 gGlu-HMRG (&€& - mﬁﬁ) HMRG (GEUL\EEZRTS)

AT v =T ERET ST T, ® [ Glu-HMRG °
1 mm L FORUNBATH-T @ °f
b EHfEICREITE D 2
ERBHGLMERDELE (M2 I}
b,c) .
AMR#EESCE e —7 " Smm Smm

D N < AET BAREFNTIA EB?IR
Iﬂu+/£ *Eﬂﬂﬁﬁ % '7 7 (RAA AR
1% D N — a) GGTEMHRH BHFTO—TgGIu-HMRGD RIS
/ %3 E’? *ﬁ ﬁ: < M 4) A b) gGlu-HMRGIZkBGGTRIAMN A MR H%HE
S . P B Glu-HMRGKBREMENH EL ., 1073 #(1<F
DT OEERIE, ohh T 2 .;;;ﬂGGTr‘Emimws‘ e e e
. _— - U\ BLI-EAG, £ NENABEREETILY
<L ET, B=7 ORI, BHA DR B AAROBNEEYSR

Min vivoﬂﬁl‘iﬂiw%lﬂ Urano Y, et al., Sci. Transl. Med., 2011, 3, 110ra119.
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Life is smal | — X< REHBEIARL S/ OHR -
Life is small— A microworld opened by smartphone microscopy —

K 1L EIAE
WA RFPe R HE

A2 RBEAWEIE I 7 n R A~DETT, 350 FRIO IR D h A 7T R BIGAREE & 7 5 ek
A= R T A DOy =R E A/ _N— 3 VT A RBEMEL DA EnE L,
A2 RBEAMEIT, HONSRT AL RATTN, AKFOWI1E2HTI 7 e tRICES/hE72R
A E YRR BTIZ T D & T ET, Life is small. Z ORI 7 o R OERKRZ»
DOTH, EITH, FAUTTHFRIZTEDL L IC LR ASFRBEMBITT, A~ REMED
IS E L TR FTF =y =PGBS ND LWV ) =2 — A bR MivE Lic, ATl FEH
ELZAVRBEMEENH I 7 U OV T ZTRZAN T LET,
A~ A BEPEEE D B %E

Wb ZBEMBIIE, A XV ADu =k - 7o 72X VK350 FRNCHIZREY L, 2D
aN— kK« 77 LRIBRA T XOT v h=— s L= =T v 71X, L X (1~3mm)
OIERIERZRAWCI 7 0o REZBIER L CE L, FUET7 ¥ MY —F S & LT2001 450
AN, W, B TCOMAZEAIT> TEE LR, FILZEICFEARBEMSIZ 5%, HOLOFTHE
TERVWNEEZ, ZOV—U=r7y 7 OBBELBREICET LV F= YL, HnE LT,
BEIZGRA~E L7y, A TR E AW T3, FIZ9%LL EoAWFEIX AR L v /3wy,
Thbb VEMII NI W) OTY, BEMSIE, NERAEMERLIEDICEASE L, 20
&%%@éﬁéyHNﬁmﬁ§¥%V~?xV7y&ﬂﬁﬁ%fbtom%§¥%¢5¢ff’

PEREE ML S &2 T ANITEATEV ] ERWEDE Lz, 20701k —r =7 v 7 Rina N
~b-7yﬁm’%n,%ﬁ*£oﬁ@mFK@T%Lw@WJ%ﬁWLﬁfmi@Diﬁho
ANHIDO B Z 7 A ZIZEZNXRWEE 2, #HFERE & O—IKbailAE Lz, 106E8L Bplcdh L
FHEATLE, LN LAY — R 743 v OEEBELROZ R TINEHZITEVO T ERNED
LFEIBITE OFHE S A L HEE R S TR, A~ RA~OMIML o AONLEZ A A 7 AT (i)
MHA AT (i) ICEZ D Z & THEWBEFO R WA~ RBMENMERTICBRAFE S E LT,

X1 A~ RSSO S AEA Gl #m. BB WF. G TA~h&% 7Ly NEMEEZTEALES 1)

b. MIEE
iy

ARX=rIF>

AF=LrX

I0UbhAZ

D. AT HRHMRDLLS

=
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A~ A B 137 i Y

A~ PSR & L o KRB ImmBL F 7220 C, A1 A ZIH 5 O IRIR XN #ECT9,
BIPDLIZ LARB OB %R T RO B A ARD EFITNLE LTZLEDZ A Mok B2 binvEd, £0D
eI A FR LB A TIZEDLZOND I LRV ET, 20X A TORNLEERT
2 BRER IR EE L M E T, ZAUTE ) OREKIEE L D 2 D ERBMEER L L
B BRLBO0ETT, BRHZ W< SR LET,

X2 A~ REEPREEEE Gl FH. BE M F. G T AvR& 27 Ly MNEMEZENLE S | KAAKELD)
a. XL S AT O b, XV IALOMER o LAIVXFIATFLORA 4 KV aFEE

A= BNBEPBEDILH Y

20144F4 A O A~ R B EFELeye D IR TEBRAALISK, A ~ AR BHMERI X 2 IZ % & LT E 97, FrlcLife
is small 7 /L— 7 & Facebook LIZ32H LIF TLCK, Z< OF N A REMELZE LIk 512D £
L7z (600N A 23 —7340008 LA E O BAMEE G H % fefa ) . F 7z Life is small 7 /L— 7" D Hls
H) A /3 —"THERL X4 5 Life is small Project (LISP) & FEAE4 A (Z A ¥ — Ml x OTEEhZ L TV ET,
X HIZA [RI&4ELife is small. Company (LisCo, UV A=) &AS4HETHIIN D B3 FERBEZK-> T
£9. BUER Y b RICR OGN A RBEMEREY A MITROLORHY £9, I A0
ERHELLTHNET,

O Lifeissmall (Facebook” /L—7)
https://www.facebook.com/groups/life.is.small 37" 7 7 > FBREDMLE T
O  Life is small Project (LISP)

Lifeissmall DFEE 7o =27 + FEAR)

E-mail: life.is.small.project@gmail.com

O Lifeissmall FH—A—

http://www.life-is-small.com/

O Life is small. Company (LisCo) &R—LA~_—

http://lifeissmall-company.tumblr.com/

O #Hf:Leye (http://www.leye.jp ) . Leye mini ( [R~HRThH o & CHAREE] /INEEEL © 7))
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3D printing technology brings seeing and tactile thinking of molecule of interest
OJILERs L HkfAA 2 et
Y RFE LT # s 27 L0F5ER, 2HRASHAZ O A IF R

Fex OEEMR L, BOPTEDER% b FRISEEZ U CTAMETZHERF L T b 01, #

VRTBEE N AT, AW OEBOGEIL, ZOX T ES R TED XS A LT
(COE B ESDEIDON] ZRATLZETT, ZRH2MDHZET, BAIFANTZHO
RO A Z B L, R EIRITIRFIEEZRBE L0, ST LWEREZ o oM B 2B L7120 &
HZENTEET,

ZUNTEIR, REEIVDET /A= (EHHD1IV) L), ETH/IMSRHFT, £
DOIHEEHZBEOEBOBMBE TRL Z LIXTEEH A, TITHEEIL. WANALFIEEH-
T, D FORERLFEZRAB L TCEE Lz, BUETIE, S FZ2ERL TWLREF—ET SDIF
WETOHIMCHD Z ENTED LI IChELE,

LInLZRB B2 R BIE, BOTE LWEOFE A THEE STV T, EOMEIIHEMECAY
FATWET, avBa—2 77374970 N=Fx VI T VT —HiTORREIZL > T, Fx
X2 U RTES DR TRA] ZENARRIZR>TEE LR, TN THLHE L OB TIX, #
Medp & X7 B OREZEHRTIST N OIRS BT 5 Z LITFERICE LW 2 & T,

T TH TR OMEFE T, AT, EREICTICERY ., ik, B2 LT, O E B
BN D Z E RN FRETY, BUEDLFEORETIIZ O FHANEEICEbR T\WET, 74
WS b, KRBERO—>THDIDNADO ELEAMEOMAIZIL, K& 20T E AV =%
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