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Conformational analysis of oligosaccharides using NMR—validated MD simulation
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Integrative approach for structural biology based on X-ray crystallography
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Observation of individual molecules with cryogenic fluorescence microscope
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Visualization of mitochondrial dynamics using 3D-correlative observation between light
microscopic live imaging and FIB-SEM tomography method.
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Structural changes in actin filaments induced by repetitive interaction with myosin II
have an important role to inhibit cofilin binding and severing to actin filaments, as
demonstrated by high speed AFM
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Abstract

Actin filaments are helical polymers with intrinsically changeable structures (polymorphism). Their changeable
structures are affected by bound nucleotides (i.e. ATP, ADP) and specific actin binding proteins (ABPs). Indeed,
actin filaments interact with over a hundred different ABPs in cells to perform various functions, and the interaction
of actin filaments with different ABPs should affect the atomic structure of actin protomers in filaments differently.
Thus, polymorphic structures of actin filaments may play a crucial role to regulate the binding, localization and
functions of different ABPs in cells. For instances, cofilin is an actin regulatory protein that binds and severs actin
filaments locating in the front of motile cells while myosin II is enriched at the rear and utilizes actin filaments
and ATP for contraction. Our recent results support that these two major ABPs utilize very different actin structures
to bind, localize and function. Indeed, most of the motile cells utilize “actin polymerization” and “actomyosin
contraction” as the basic cell’s engines to migrate. In these two migration modes, actin filaments play distinct roles,
“expansion” and “contraction”, respectively. Understanding the molecular mechanism of how polymorphic
structures of actin filaments are regulated and how they utilize their polymorphic structures to control the binding
and functions of different ABPs will provide critical information for understanding how, for example, amoeboid
cells can switch between two modes of migration, “polymerization-driven mode” and “bleb-driven mode”.
Previously, we demonstrated that supertwisted helical pitches of actin filaments induced by cofilin are uni-
directionally propagated to neighboring actin protomers in the same filament (cooperativity) and cofilin
preferentially binds to supertwisted actin [1, 2]. Contrarily, myosin II (S1 motor) repetitively binds to actin
filaments during many ATP hydrolysis cycles. These repetitive bindings untwist helical pitches of actin filaments.
We now understand that the mutually exclusive binding of cofilin and myosin II to actin filaments [3] is a
consequence of different cooperative conformational changes in actin induced by these ABPs.
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Nanoscale imaging of biological specimens in water using
a scanning-electron assisted dielectric microscopy
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Cutting-edge EM imaging technology
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Application of multimodal multiphoton microscopy for bioimaging
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OKFBGZFAT L LICLVRVBZ ONDAREERD D, FEBE. S TBEMEICBWTH
WHND B LA L —F—DMRENZ L0 LN b BB ORI FHREZEZ L, £ b
DFRFFBIZEIC L 2~ VT EX VLN BIEBLNATTREE 70D, Ll 2O XKD RENS O
AL LASF DG D A MABEFIE~DISTIX E IR BN TV B,

Z OBURZFTH L IEIE N PSR O MBI R~ D H 22 DG v TRetE 2 810 $h < 7o Fox
X ZHE T 2 e aOt i AN O IR N FBR OB T RN FE~ D5 rTRENE 2
BESR L C &, 2 eFaotiiicnzx, 77—y MeaWo T »r—r v 7 dothemig, € LT
Y5 EiH 384 (Second Harmonic Generation, SHG) 72 FZ#ERIZRIH L. flANtzBIT 5
D OERECMIL DB FHLNE 70 E ORI A RATE 7o, FEF, FERE T v~ BEMETH
% CARS (Coherent Anti-Stokes Raman Scattering) % M\ \72/K3 DI T~V R L 25 A, @
DEBEFE LI n— U MlICIEE D | 3 RooE:#E L - IISEIC W T KDl & Al ik
HZEITHHILTE L, BUfE, ZhaRIESE, Mia, = U CHifas 22 o 2 1R L7
AR Z BN TR FOENE 2R 5 2 & 2R BTN D, AKEETIE, D OITFEDORLEPE
. N FA A= TR~ D~ VT XIS T BRREE DI ORI SN T TR T 5,
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Imaging of iPS cells using quantum-nano materials for regenerative medicine
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Foxlx, B A ZRICE S IEFITEN TR (BEksi, BekE, BEHFm, &
T ART R R) NHEE - g WK -8K T 4 AT L A) HIZBWTBHICEMESN TV &
¥ K & (Quantum Dots: QDs) <CREIZ AT MRI 1E5AI & U CTHER IS H S0 TV DL T2 ReKURF
Pex A3 DT 2 RiF (Magnetic Nanoparticles) %D &7/ #BHZIER L, BAEKIZBIT S
FEREERHINE in vivo 4 A —V U 71D A TE 2 Y, KPR, SECHAMEEZBME T 5
PAEEROBZ OEBISHERAETHY . ZHETRATH - - BME ORI - FRA M
Rl D AERNBIIEZ SN LoodH 5 57,

RUURYTLTIE, TNETHEELTEE&ETT/MEHT LD iPS Ml A A —2 v VIS
MZ. BHOMRE LT, AMED 226 ORIC K D2 FEERESM ARy NT—27 T 7T 5
TBAFEERFREEIC W TR fLA TE 7o, FAEEROBIKRNIZE 2 2 oA T7 & O LR FERCR
ZOWTHIPITTLLHETHD,
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2) Yukawa H. et al., Anal. Chem.,2017; 89: 2671-2681.
3) Yukawa H. et al., Anal. Sci., 2018; 34(5): 525-532
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5) Yukawa H. et al., Sci. Rep., 2017; 7: 40047.
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Application of super-photostable near Infrared dye for plant imaging
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P B D% < OMIfIX, FEOMEDRHE OA N T X T Th HIERRE ETe, MWL Z M E &
L7catA A=V 7Tk, BERANOG AR (Zrr 7 1) X UIELIZEN R
%o 70 n T 4 VEADERIR T~ TOR R TRl S, 670-680 nm f1if & B — 27 IZHVEOE A
BOMBTHD, 7rn 7 (v EFEREES T & OHBHIOW T, W37 4 V2 —I2 X
D ERAMR DN DAL Tl S AL D HOEARICE LT, EEOLS T O A O MR FTRE TH

Do LU, BMldDEA A =2 2 7 TP SN DR EE T S 2 B3B3, BN Y

T I ANE IS TERNGFOHBOENEZRGT 2 Z LIFRETHY . 7 uau 7 o dt s dsy

HELZIZ AT A A=V ZHREZ AT 5 @l 2B S 2T L BBETH -7z, ITFETIE

AN TO 7 va 7 4 VOFENFMOBS ZFMA L T, 7V 2% I —E O IERERFH 2 5%

TORLHNET T T NEREGT DX A L0 — b A=V ZEE AW TER S T OH b 2 3 B <

o 2 &b AR T2y, ZOHED T MOBEEBIT AT AT LOER TSR, —

T ix, FREIMEA R N TAFRRETH Y | S04 A =D TITHRENE L IRk Z2 b2 6

O FDORFEICH D A TWD, T E TITEBIHE A A — 2 0 TR RO EIEDE I 2 5

MmOt ESE (PB430) 72 E BT L. I <dgilt, TREA A —2 0 7 & Rell 9 2 Bmbarr

TRAMEOE SR (PREX 710) OBIZEIC & Ak LIS L7z ) 2D OWFJEEFEE THo 4 (X, PREX 710

DR ESNA A =D T HIERICAZ TH D Z LIRS, PREX 710 ORI B — 27 R lx 2

BB 4K DWINAE & A ETRWERAMEIRICH D70 WY RE 7 V24— b 15

Tr/un 7 it OSEEFEBRTE 20 TH 2, it.HEXﬂOiﬁ%%%—VVfV%T

DYNFNT—A A =D T OWEILRESE D20 TR AREEED @R O bkt % H

WD 7o DM O R 2 AERICHE T X 5, & 512, PREX 710 OEEIRRMHEMIL, R HE

IBND ZATRIFRIBIZE RO DN DM DEN T A T A A=V T HAIRRICT 5 LHIfFS LD,

AT, BB RO (PREXT10) OREWIA A —2 0 7 ~OHMEIZ DN T
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1) Chenguang Wang, Masayasu Taki*, Yoshikatsu Sato*, Aiko Fukazawa*, Tetsuya Higashiyama,
Shigehiro Yamaguchi* (2017) A Super-Photostable Phosphole-Based Dye for Multiple-Acquisition
STED Imaging J. Am. Chem. Soc., 139, 10374-10381.

2) Marek Grzybowski, Masayasu Taki*, Kieko Senda, Yoshikatsu Sato, Tetsuro Ariyoshi, Yasushi Okada,
Ryosuke Kawakami, Takeshi Imamura, and Shigehiro Yamaguchi* (2018) A Highly Photostable Near-
infrared Labeling Agent Based on a Phospha-rhodamine Enables Long-term and Deep Imaging. Angew.
Chem. Int. Ed. in press.
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Bioluminescent technology for visualization of biological functions
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Fluorescent proteins are an indispensable tool for live imaging of cells and cell structures. But the requirement
for external illumination definitely precludes its universal application because it can induce problems
including photobleaching, photodamage and the unintended activation of other light-responsive proteins.
Bioluminescence caused by chemical reaction by luciferase is an alternative to fluorescence because it does
not require an excitation light. One big problem in the application of luciferase to bioimaging was dim
brightness and lack of color variation. To overcome this drawback, my laboratory developed bright
bioluminescent proteins (Nano-lantern series) by hybrid of a luciferase with various color variant of
fluorescent proteins with very efficient BRET (bioluminescence resonance energy transfer), enabling six
colors bioluminescence imaging of subcellular structures as well as single biomolecular complex such as
clathrin coated pit in living cells. In addition, we developed Ca**, cAMP, ATP and membrane voltage
indicators, thereby we could perform imaging not only long-term and fast Ca®" dynamics in cardiomyocyte
without any physiological perturbations but also ATP production and consumption in chloroplast of plant
(Arabidopsis thaliana) leaf where conducting fluorescence imaging is difficult because of photosensitivity.
One notable application of this imaging modality is simultaneous use with multi-color optogenetics to control
protein and cellular functions with light, which is now essential technique for biology. Furthermore, we
recently succeeded to develop a bimodal bioluminescent indicator which is useful for spatiotemporally-
scalable imaging. The bioluminescent probes will revolutionize conventional bioimaging by allowing

visualization of biological phenomena not seen before at the single-cell, organ, and whole-body level.
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Filamentous actin observed with superresolution microscopy.
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Development of a High-speed Super-resolution Spinning-disk Confocal Microscope
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M. BRI BRRE MUY « A A=V N RE WV E WS TZFRENH Y . EMIOBIEEA IR L 5 Z &
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BEHAN A E EN T, B, RS AEMRBIEDO R ¥ v 24— Ry — & LTURSHA S
TWHRAE =TT 4 A7 HFRIER AT v F 2=, @ AFRE CILAMED B R
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Imaging and manipulation of temperature in single living cells for thermal biology
ORJERIAIE ", MaHtE s !
P BRI B R R SE R
OKohki Okabe' and Takashi Funatsu'

! Graduate School of Pharmaceutical Sciences, The University of Tokyo
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AFFETHND FPT X, AU T 27 VAT I Ragtks LTED | IREZICEWHESR B S 2R
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NAPNRLEE DRI — 72 05 22 36 L U T, MR PNIREE 2 S M AR B OB RE-CHERE A~ b &<
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AR EZELD A = AL EBRIIAHTH T2,

AR PR EEZA I K0 BEE S 2 MRS A 2RI 9~ 2 7o | MR B D #EILE & L TR (IR)
L—F— R K DMK F O EHEMENEL BN LT, BT OAEMBANICELSEZ IR b
— =2 WHT 22 LIk 0, HIRAIREZE&END B\ EH ST Z ENARETH D,
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RNA 78 A b U ZARRL 2 TERT D BLGUTIEH Lz, ZOMF T, IR b—¥ =& W7 /llai Rt
DOMBUNZ LY | NIEME RNA 283N RIS 5 2 & 23 A LTz, £72. A b L APRIE AR
DIRFEA A=V v TEDFER EGDED & MINRFTOFED mRNA O—AJEEE 2 FHE L T
WHFREBRL LT, ZOA L RAERIERITFFED mRNA O—FEIFERGRET 25 Tk v | Mk
DA N VRSB IEREMIREZLIC L2 E sz NRES 7TV 7 BDIEFIET HFEPR
I, REITFEA DRSS FIOBS EELEZ D2 16 WEY 7T & 7T RuiRE
HEURFIZHEIRT 2 FHBEE TH 2008 Liview, A1, MR NIEEE 23K O IR R RE 4 I
MG DT A= L LTHRET L ENRHIRFSND,
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Designing Organelle Morphology at will
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% Z CH 4 I Protein-based Synthetic Biocomputing Devices (SBDs pro) & VN TA /L H R T D
ex BIEICE b & E 5 2 &3 T& 57—/ iCOM (inducible Counter Organelle Morphology) ™ 35
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Imaging nuclear and chromatin dynamics in living cells
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Recent advances in photonics for image-guided surgery
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Imaging of efficacy of antibody drug for cancer treatment using functional nanoparticles
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Bevacizumab (FHUMLE BT AERIEDOEERFIAAAIE UTHERZED TWDHA, BARIETIIR
RBREINTEY ., ZAIPFHBEER EIITbILTnD, 205 & LT, Bevacizumab (2% %
MHPERERE MRV STV DD, ZOFEMIZ L <37 TWRRno 7o, T OO ED X,
Bevacizumab D272 &9 /- e Grin B R AEFERIBFE OHEE RS ISP TE 5, Fexix, B D& T/
K[ 2 EEANCH W@ OREE X Bt CT A A=V v 71k » T, ERENS 3 RITMIZ
Bevacizumab Z %5 L7273 A~ U 2 DJEGIIERESE DAV ZFEIZTR~72, £ ORR, $TL VEGF
IR DO — S &2 B 5 M9 5 2 S ITREh LT,

WA, AT, INATIC AR TR AR O — 28I L, £ OMBEOBET — 2 & b LIl
AN HEIPRIE AT, BAERNS S LTRBFINET 2720 0 DAATH 25008 AFI DR % il
MOIRN BIREEAT 5 HIEDHEIT STV 5, Trastuzumab |3, AR OFES: HER2 (51 CTh - 72 &
FTxE L, WAL OI L LT SN TWD, 2 OR¥IETIX, Trastuzumab ji# 534 & 72
STEBFEIZBNT, DIRVBEOOLNLEBELRDONRWEBENBY | BE O FallC IEM
TR TERNZ ERREE o> T, Foxld, HilET Ny b 100 520 EO S S L80H
LA DS 2 R o m i E 2 ) / ki1~ (PIDs: Phosphor-Integrated Dots) ZBH¥ L. & MELASAM
k> HER2 FE Bl & DR EAIEIZIG T 2 2 & T, AR RIE O T HIR2 KL DBRJE &2 3 72,
ORGSR, AFEITEAFOFIETIE TN RNEECH > 72 BH D Trastuzumab R Z S ChE
BT 2 EITP LT [2-4],

[1] Nakagawa, T., Gonda, K., et al. Sci. Technol. Adv. Mater. 17, 387-397 (2016)
[2] Gonda, K., et al. Sci. Rep. 5, 14322 (2015).

[3[ Miyashita, M., Gonda, K., ef al. Cancer Med. 5, 2813-2824 (2016).

[4] Gonda, K., et al. Sci. Rep. 7, 7509 (2017).
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Functional imaging using PET

ORF =
fEHFRFE TR F—EPETE T o 2 — AR REARAT 50
OHidehiko Okazawa
University of Fukui, Biomedical Imaging Research Center (BIRC), Medical Imaging Division

RN hwry CT (PET) & 1970 FARNHEIZBASE S 41, Mom@giRd & b~ CEEEICEn &
RHEREMIR 2155 Z L 3 AR Y — /L & LT, TSP DIROF RIS TE 2, UL,
1990 4R IC 2 H iR H PET ZEE B S5 & ['8Ffluorodeoxyflucose (FDG) (28257 Ko f#
RBEBN, DADAYT V== FRAT =V 72BN E TR BRE L L CRIAES 20,
B2 B LIZ U DT, 1990 F{4H 512 FDG-PET OREZENBD b & PET 28 AT 5
s VXTI 1Y % . BIEENIZSH 559 400 @ PET fifig% Tlx FDG-PET/CT % FH.0MS, EIZHNAR
WO OOmA L L TR SN TWD, ZORRKR#END, —MKAIZIL PET & L9 & FDG-
PET/CT BRAEED Z L 5T L W o IgBin H D03, D FA A=V U T ORBIZED | M2 H2
WAL 2 AL E BT S, BRIRICHFIRE TH 5 2 L bIRA ICHfE S LD K o 12 o 7z,
DAZIFRIZRIHTE 2 PETERAIE LI, ¥ v 7 Bkie % KB % & S5 [ Clmethionine <,
BT I V% —8 (TKD) 154 KB U BFEOFRARIC 72 5 & E 4L 5 ['PF]fluorothymidine
(FLT) 72 &, EBHEEEZ KM 2 R L— =R TH 508, TOMICY , IR
TN & i 9 5 ['8F]fluoromisonidazole (FMISO), [**Cu]ATSM 72 & 23k AR D PET #EAIE L
THIfF SR TWD, Fio, BWEEZIED LSRR EGE D EEZEDNGE R TETH Y | I
PET TIXT R ha v BkA A= 7Kl E LTHWBALDH['F] fluoroestradiol (FES) <RI
HREFE) & o R FHIROA A —V > 7 HITH 5 [BGaltiEi#k prostate specific membrane antigen
(PMSA) 72 EPMEH SV TW5H, —F, PET BRSO EFERZ —7 y B E SITE A A
— V7T, ENTRAINCRBRENS & 72 - 72 PO FEFR oK< "B bR, BEESC L D MM -
B VI PET DIE ), ITHEIIT I 0 A RA A=V TRA TA A=V 7 L ota, RBEEDRH
B % T 505 FA A=V TN —fRIL LoD b 5, KM TIL, 9 L7 PET 451 A
—V U T EMET D L L b, BREARME S W PET/MRI — R BU2EE & 2 a V7R
RAFFRIZ DN T HN D TETH D,
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MRI Z ALV =B A —DVTDFEY I X
Topics of Functional Imaging using MRI
OJit e sE !
VR O I B R ST T SO R 2 250 B
OMasafumi Harada'
! Department of Radiology, Graduate School of Biomedical Sciences, Tokushima University

AL

MRI % HWIZHREEA A — > 77 & LTk, BARlDS B it B~ 5 8 A 2 ~— R ic L2
functional MRI(fMRI)<CZEAL 2219 22 ARG % ZFfili 5~ 5 MR spectroscopy(MRS)23 & V) | HEEUF 2 F
H L 7= diffusion tensor imaging(DTN MK KA TH 5,

fMRI IR B v 7Y o ZIZ D SHERER R M B b 2, T A F o ~E T/ m B REDZE{L
WZEDE R E LTHIET 2 Z &I2 k> T, MO REZFHIT 2 FIETH D, RIETIEL
FRRFD ML 2 92 2 & TR T 2% v MU —27 Z3Hli§ 2 FIENGEEE > Tnb, =
&N T LY g = — il A T E S OB O RE N H B8, BEClEE Ry b U
— 7 DFEEEDEALRRE G/ — 2 D D FRREERE 2 5l 9~ 5 A0 Thiv T %,

MRS TlE, MR EME CTHL TN E I VRN y -7 X B EZEET 2 2 LTS, MidEE
Z 79 % n-acetyl aspartate X°2" U 7 H{AE & )9 % myo-inositol & & & (T MR O E &Y e
~—A—E LT Z LN TE D, RETIE, LFPRABENECEST)Z W T 2 REHARF
i 7 v a— 20 Ml s FIRE L o> THR D | Frx fREEHMIE LTRIAT 52 &3 T& 5, L
L. OFEE L BRTRENMENZ ERREO—2THY . ZOMIIED—D L L TR
HEINZIGHT 5 Z EmTE 5,

S HIZ, DTI FOHLHUERIZARILECBIR T DMk D = o/ 3— h X o RO O /TR 5 %
T D 1ERA G TE 2 LIS TR Y . BHEOMBLRY R /3 ffHE 2 8 2 7o U N R B O REAT &
ARELRDLEZXDLN TS,

PLED X5 7oA 70l 2 HRlIZ MR & W T2 B RE R O 4 1% D36 i & BRI DWW THREAT
TOHLFPETH D,
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4D A A —T U T THBIRE S V) BEO T SENBEHEE
4D imaging of secretory cargo transport within the Golgi apparatus
ORJIEHE, =AW, PEHZ
LR R - Lfst e o 2 —
(OXKazuo Kurokawa, Daisuke Miyashiro, Akihiko Nakano
RIKEN Center for Advanced Photonics

WO IR BN T o H B EMIEEN 2 HERF T 2 7o OICiX, SRS X XV EREN
Ui REGFNCE T, BET D 2 EBAKE T, MIRNTHICELND X o8
DRI 353D LIE, /MK TER I, TANVTE~LEESNET, BiY 7B ST
HINGOX R TEIE, IR TR A B2 721210, TRENAE REGHTT
HHANT XTI SIEEE I N E T, —FH T, —EHBOLGFT~ LT TR A o)
BB a G2 & ZDRIEEZTAL S, Mo MEREOREICEE L TWEYS, Zo—if
D& X Gl A ) BERE S, RSl DRl RE & b EIEN D) TF, BESmIT M Mase L
DN 2 R & U CHIBAN 2 MERR IS OF, IR o & > /R 7 B R AE Z IR [ 2> 22 R Y
L TWET, ZOREEASEOELIVEL, FEfF X7 BOEREORILLHELZ 726 L,
Z DRGSR, MO EMIGEOMWHE~ LN . ZHAEY TH D b MIBWTITEKREE
DK & 720 £,

BAEE TIC, BEFOE A FENRT 7 a—F THESRO AN 2 ED L < IS
TR | R TOEZAYICILEDFEAZBEEDFENTRENTEE L, LNLRRG,
A & M TN 22 & O IR B A A U CRE AT 2 s 9 5 IRASIER O FLOHRfR D 723D |2
X, FHEIC L AT 7 e —F BUETT, 22 THald, @l SE, SmeE (B
IO, T B O BUfS A3 "l RE 72 AR5 o A2 7 & SCLIM (Super-resolution Confocal Live
Imaging Microscopy) % BH%E L. Ziva HW Tk 7o BT O A4 & 7= [l i N o I AS s A% C
B X L RSO/ X R BOENEE S A 4D (BD+EFR) TIZXAHTA TA A—V
JIZH A TWE T, BEAEEE O PO AV T R T Th D IV DRI ZH O/ NG 72
D, MR T BIFZENO O ZIETF R EEINOILERNHY £, LLRRb,
ED X ITHEm & X BN TNV TENEIRESND DD, ZFOFEEITIART L, AGEH
Tli&. SCLIM THIH2IT LT SRR OFdRT & o N7 B TV RN EIE 2T 5 L & b
2, BEBY 239 TV A% SCLIM (SCLIM2M) % H\W\=A A— > ZH B
7-LET,
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FTRRIEIC & SBEREEHIE S F O BT
Computational analyses of regulatory molecules for enzymes
OMEEAIT ' UK 2, mfdfnls W XEE— 2 BRI AN BT gakE—2
IWAA 20 TNIETR 2. =HAEF S, gaARfniE 2 wIHg !
MEEBRT JeimlER AR, 2R 7 O E B E AT 8T
SR RFEE NER R
OYusuke Kato!, Fuyu Ito?, Kazuhiro Takahashi®, Ryuichi Sugamata?, Sumire Kurosawa', Kazuko Yorita',
Syoichi Suzuki?, Tomoko Yamamoto?, Shoji Kawachi?, Masakazu Mimaki®, Kazuo Suzuki?, Kiyoshi
Fukui'
!The Institute for Enzyme Research, Tokushima University, > Asia International Institute of Infectious

Disease Control, Teikyo Univ, *Department of Pediatricts, Teikyo University School of Medicine

FHERIFIC K ARERBEF RO Y flA L LT, D-7 X/ BEIELEESR (DAO) OTEME I 1
T D GRH /NI EOREEHRETHI/Z L NCBRLS I ok ) 4 7 2 =4 —F (BNA)
-Z X7V (OTV) AT D 3EAN 28 B DR 8 % fghir L 7=,

DAO (X, D-& U 72 &D D-7 2/ BEEBILNZ T DR ThH V. FAD Z iR & LT
D, D-ZU I NMDA B N2 I U FRO a7 A=A D1 THHH Z &5, DAO IZ
£ % D-t U EOMENHRMREROIFIEEL 52 TVDHEZEX LTINS, A KIIER
FHOWMANIZBIT S D-& ) EORDE LN DAO OFHFABOHMANRESN TS, —FHT G2
XXX DAO ERERTH 2 E CEOIRMEZREI L, £ OFFHEC o B A A JFHIE O FIE
BT 5 LZEA 6N TWD, £2C, BEEMEE L 07 I BBHEEMEICIKEFE L 2WFIETH D ab
initio &7 U v 7% % W threading (ZHEDSWEHO 7 0 77 AT KD G712 O KA AL - OffiE
TR LTz, FFECEY PRISNEICIET 2 7 +— /L RBR R Sz izd, 2hvg T3
HEE LTIOR LT, BONTEENOEREE T ZIT o728 2A, Tk THE S L7z G72 O
ALY 2bDThoTe, I HIT, L EEREMIC X5 DAO DR EMMNE % 3HHER FHFIES
W2 X DRI 2EIC B I FLA TN D,

—J7 BNA BIE DY A & L TlE, 2015 4 FHHILARERT iR 7 25 B wbe 2 52 LTz /)
RHRE NSRRI LY v 7 v % T BNA O EESIBNT 2170V, OTV #5012 X 2 fREGh B
FIERENe Do T2 BEY TR T X VL~V TOERICER L, ZHVE Tl
ST OTV B MERR & OFHIHEN S, B HFTDOT 2 ) BEENH AR TH DL Z EDNH LN E
72572, BNA-OTV EE RO LZEMENE N &R OTV OFNRBEOT-DITITEETH S, £ 2T,
BEFIZE D OTV M) 2584 3§ 2 HA T, Mg 2 S L CfER L7225 BNA-
OTV A BHEET VO TEINFRAEEZFIATL, &£ 7V =2 MU %2 MM/PBSA IEIC X V) 3Ff
T5HZETEERED OTVIZHT DT 74 =T 4 — % TRl LTz, TORER, EREREFO S H
2AFTNZOWT BHERT 7 4 =T 4 —DIR TFRA LN, BN Z LI 2 b OZREFTIX 0TV
FEO LN D D2 VBB Ch o T, BUE, BERIZL DT 7 4 =7 4 — (R THE ORI
YA TS,
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pH B2ERX TO—TIC&2WEHMBRTO LRy TEHED in vivo FER
In vivo Observation of Dynamics of Osteoclast Proton Pump Using pH-activatable
Fluorescent Probe
OFIHEST Y, RARMER D, Hgfntd 12
D RBRKRFR B LFgeRt, 2 RIRKRF 77 v 7 4 Thfgik v & —
OMasafumi Minoshima Y, Yuta Omori Y, Kazuya Kikuchi

1 Graduate School of Engineering, ? Immunology Frontier Research Center, Osaka University

B C I MR K 2 BRI & B 3RS K DB Y IR S, BE IS Z & T
TEEMESHERF SN TV D, S IREE D TTHEIZ Z DT VA R L, BHRE, B v~F
HOBRBORIEIZ DN D Z b ZOKEZMAT L LITEETHLI EEX NS, Fx
DT N—T"TlX, WE MR E 203 & ZITTERT 21K pH S8 F B L, Bk LickiT 21K
pH fEIZ A L CTE 287 v — T ORRRBICIM VA TE M, ZNETITHE LT —7
DAL, AETEEMREEZBETE L N FEBEMEEZ WA A=V Tk
17952 LT, e fﬂiﬂ’mwﬁﬁ{tffé%%%éﬁ 2TLZLITHESIL TN D

S HITHWRIERE ORI A TR D 72012, Fex 3EHIIC 1T 5 ATP BREVE 7o R

HRBIZEH L7, %'&Hﬂ@ﬁ%‘iélﬁﬁcﬂjéhéﬁﬁ I hUARSTAIC Lo THUThbILTWnb EE XS
NTHEY, ZRNETOMEMIRTa N Ry TOA A= THERNSIE, MR & 12E D RTE
MBI DT PBEIN TS B, L LR b, Wo, EZTHBARMKE L TH 20 OEHRAK
MLUTERY, BRI & OBEMEN AR TH -7,

Z ZTCARBRTIL, pH e 7T m—7 %2 T 7' m AR 7 #iE &K pH ik & DRI
EAA—TTHI L E LT, AaTE CIC» L pH st 7 e —7Clidre bRy
T ORI N T WD RkEAaEE & N E L RNE R > TWelod, B SR GAEBIC #t %
R pH B u — 7 2 kE - AL, TOMEICOWTEHME L, ZOf %R, w7z pH 8
I CINE N ARER R E 7 10— “Red-pHocas” B L7z, ZO7u—7(Z i”ﬂ’ﬁ‘\ﬂ%ﬁf\3§<
WATDHDEARARR— MENHEAIN TS0, BEBITEHMRCHRICEE, HET5
Z LR TE B, Red-pHocas ZHEHIIE Y v kR 7 DER S Nz~ 7 AET )L C%Eﬁ L., 2t
FRhEBAMEE IO TEMMEDO A A =2 72 T2, 70 F R T ORRTE L BlfkRE T
pH RO L% BRFFIZHZVBI T 5 Z & T, FMiar e bR 7O X T~ 720
TEROEZ ) TAE A LTHRZD Z LIRS LT,

1) T. Kowada, J. Kikuta, A. Kubo, M. Ishii, H. Maeda, S. Mizukami, K. Kikuchi, J. Am. Chem. Soc. 2011,
133, 17772.

2) H. Maeda, T. Kowada, J. Kikuta, M. Furuya, M. Shirazaki, S. Mizukami, M. Ishii, K. Kikuchi, Nat. Chem.
Biol. 2016, 12, 579.

3) J. Kikuta, Y. Wada, T. Kowada, Z. Wang, G. H. Sun-Wada, 1. Nishiyama, S. Mizukami, N. Maiya, H.
Yasuda, A. Kumanogoh, K. Kikuchi, R. N. Germain, M. Ishii, J. Clin. Invest. 2013, 123, 866.
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HMERAT TR ILAA A A=DDT
Fluorescence imaging of intracellular Magnesium ion concentration changes
O 1 rgE ' SRR 2, JEHBEE] 'L R !
DBERE LA R, 2 BRE LM
OYautaka Shindo!, Ryu Yamanaka', Koji Suzuki?, Kohji Hotta', Kotaro Oka'
! Department of Bioscience and Informatics, Keio University

2 Department of Applied Chemistry, Keio University

< T XU LA Y M) 1ZHNT T LA (Ca?h) EWON, ERNITIEET D EE 722 2 ff
A A Thd, CITMENT 7t L TEOREE(NEEREREFF-> T D ENA
<HBNTWND—FT, M@ OMENBEZ XS E D IER ST I o7, Mg> X ATP pEE
OWE B L O L < OFFFOIEIEORE . # v 7 ERIRER O E b, HEE oMy sE.,
SHEDRNE 72 DD ZERHEINTEY | MEIEIZ L > TRERARARERTHDH Z
TR SN TWD, 7272, MIINIZIZFEICHDED MgE¥ 03 b 5720, TORENRKELSE
59252 LidZed, MRELTHIRANY 7L E LTEEREE ZH > TIW R0 o Tidaunmn
EEBEZ DN TE e, 2, MilaN Ca¥ v 7 8]0 431 T Mg 72 1) 2 RINMICHIE CTE 5 7' 1
— 7 WHRESN TN EHEZDAF L DEFZHENCTHZEEZELETHWBHFRED—D
ThorLEZOLND, Fx D7 N—T1E MZRIEHOEWELT 7 —7, KMG ¥V — X &[5
L., ARV TRV A ETHEASINT IR ST ZOAF YN, EOX b xizED
IR A=A L TREZZSE, ZNZEDL I RBWRRH D DNEHE-S TE T2, T OREE,
B2 7o AR CRIIN M2 IR IEE D E BB S L, ZNE IR EE e E A H o TV 2 ATREMED
RS,

AN, RO I 7o —7 KMG v — X, ifEREINEBn F2— Nl e—7%
NENDRHEE RN T D, o, TNOEHWEEBREOA A=V 7 OfEREZ /R L, filah Mg*
WENEDLIIZEEBT L2000, FZ2nbDHEIEENONTEmLIEV, xDZNETD
FETIE, X hay RU TN Mg iTE ThH v | MIE O L & BB/ L T
wé:k%%%ﬁ ZL70, ARSI TIEW < O OMRIBEMBE OZ R % =T TI har R 7
NS BRI M2 A S, I O M@ B EA LB S5 2 L nbho TE TS

INETHEVIEHINTIRNSTZZ DA F v OHhfE %howfwa%%u%%of
WU E S,
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R BB EZEBAI OERBNICA A —D VI T 5EHHRENERESRT LA
A spherical aberration-free microscopy system for live brain imaging
OFWN #5172, L B A &, wlp K7, HE #k
e Bk S, o2, S B2 Wl gok 2
VBARDKEZF KT B AW
2PALSERSERT AR R A AE o 2 —(BF CBS), P BF CBS-4 U v xRt o Z —
(BOCC)
OHiromu Monai'?, Yoshihiro Ue?, Kaori Higuchi®, Daisuke Nishiwaki®, Tetsuya Tajima®,
Kenya Okazaki®, Hiroshi Hama?, Hajime Hirase?, Atsushi Miyawakai’*
! Ochanomizu Univ., > RIKEN CBS, *RIKEN BOCC

A KR L JESTEED @ < JEHD B HIEARZ | PRI EE A VTS L8, L v
X?b%ﬂj%féh?ijﬁ: IEREICTNEZAL, BIEEBREERRL 2 Mmoo TnET EREIR
), ERimEL, BIEMENES 2D O ONTHEKRT 5700, IEHBEEITO AT EA T
BROWBRTHY | Rk REFETT,

Fx X OMEE R 7201, [BBERENEMES X7 & (Deep-C) | ZBHF L E L7z (F
(1), Deep-C Z~ 7 ZAAEMKIA A —2 0 ZIZm M L7ciE R, FRICRIMEEEREIZIBWV T, L5/
WAEDLI2N L0 R RBGE NS00 2 & &2 RWE L% L7, Deep-C & 44k L 7= TruResolution
KL X (A ) R ARRASAL) 1, 2018 1 A XV EREL T ET,

AHFZRIC L 0, FECHEEOMBRAE LB O TV A MRS R OB EE{LD L ERENT
L O @V S 2 RS I S L E T,

RAL—FFKTIX, Fox BT L7 BENERmEINZEMIE > A 7 LAORERKIZ DUV T, in vivo A A —
DU S LTe Bl 2 22 2 7008 b OFEMIZ R T 5 T E T,

BHRORS HWERLBORE
ﬂkmlmﬁ HHIER] BREIRZE #HIEH

mﬁmmmmmwc] [znm;am:;aﬂ;an

W IE SR EEHY
HORTE
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|

HEHNER AN EMIES AT & (Deep-C) DR
225 3CHK : Ue and Monai et al., Biochem Biophys Res Commun, 2018, 500(2) , 236-241
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MBLZEHBERZICEDITHY I REERT VA o O HEERT
Three-dimensional structure analysis of B-glucans from Agaricus brasiliensis
Physicochemical and Computational science method
Ofaffzele !, JELIRR !, B AR, AREST, HAEHT !, ks, AR, BHR
FE 2, Afl— 2, KRB, NS IERT!

[t YN PPN
OYoshitaka Matsumura!, Kodai Inoue', Makoto Suminokura!, Mikako Kubo'!, Mariko Demura', Takayuki
Ichioka', Yasumasa Morimoto!,Mitsuru Tashiro?, Ken-ichi Ishibashi®, Naohito Ohno® and Masaki Kojima'
ISch. of Life Sci. and *Sch. of Pharm., Tokyo Univ. of Pharm. and Life Sci.
2Dept. of Chem., Coll. of Sci. and Tech., Meisei Univ.

BN AT RMEE R HIEE D FERER S Ch D, BT T F Y T 4 URITEREED
=0y Nyt Thd I enb, PUHEOHEEIEHMBEOBENOEER ST Thb, SHIT,
RIEHEEEE AT T NSRBI S5 Z b RMZCH S h Tns, 72, B
TNT KT DR L LT dectin-1 NS TERY | BEALRIEZR DN B IR0E DB
DHHBEBERDCIMESTONTND, LPLARRL, AnbaX rHEROV Y 7 47 0 &R
WT, —RISBZ NI ATAKIZEEFIZ K FBH ENRE W= DERIESRETH 0 | IRIIREO X
PRNLAREIE T o F VIR e STV,

oz 13 X BAIRHGEL (SAXS) . BUFHDBEMEE (AFM), NMR 0¥ L FiE L 318
NFEZ LD B X 2 v— g VEMAE DY T, Agaricus brasiliensis HRDOB 7 VT3 2 DAL
AEIE DRHT 21T o 72, TORER, BI VI NIRRT TE OB C BN E T ITHERE LTF
T DL, DTORIRIZERIRT, B-1,6 fFEEOTHEP-1,3 FEADOMEH (10%LLT) HkD Z
&L HERITIREEEZ B L TWD 2 &, B bnERoTe, 25 LIEFRIE, thopr iy
T EDIERDZERE & FJG Lo Tz, ARIOTIEL, KITIEFIT S WBI IV > O E ki fiR
FHCIEL IS TE D Z NI SN D, SBRITBI NN 21T Tl | HERMED b OSSR
MR E# 2 H DL P> TWVET20,
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MHEERREEEATRFLEA V3R TS R TFRIMEMBORMSRE
Development of three-dimensional mult-spot two-photon stimulation microscope
using phase-only spatial light modulator
OfEn #8', YiXue®, Peter T.C. So?, M5!

VIR b =7 AR S F YiFJEAT, 2Massachusetts Institute of Technology
OYu Takiguchi', Yi Xue?, Peter T.C. So®, Haruyoshi Toyoda'

! Hamamatsu Photonics K.K., > Massachusetts Institute of Technology

AR LG DR T2 bk & O 7o RS REFHINI L, EARIC K> TR U2 E s
T2 E2FEE LEFIET, ()RR EIZAESTZEEEAE, QML L ThovA
7 ainb I A—F —OMBIEEIOTEME LTI K 0 ReE OAFRRTIE B O A DO HIEH AN ATRE, &
WO TeRERZ A LTV D7D, TR EEMIC T 2 iR T 2 5L A in-vivo T
I UL ORFHIFOREE CEE T 2 Z LRI SN TV D, 72720, 2O K5 ekl L ~1
B 2 IERA A BT 5356, 1| SOMRMING 72 0 BT EA LT\ & S Tn A ERIR
DD O 7 AEfiEE % U BB CRIFFCEH - Hl# L < TR b9, BEMSE T o
FIE S % R & B - ZZRIRICHE T 2 R A E £ > T D, ZOTDAMFIETIL, M~
JAEBEIE OO, HEOY A b EFERE - ERRL DT DIZHEN 27 = 5 ML —F—& L &
LTEHAL., Au 7T 2% A0 EHBRA AR » b CHRIBKATRE S ZY61 + 3 IRoT2 s[RI il {1 4
Ea2 M L7z (Figure 1), 3 KT — A2 AT D720 DR 7T AOFKGHEAZZ N E TS
SIBESNTETCWVER, 22 T3 KREE7— Y 2B HmERAOZER A& E 7 — ) =45
BrR—R L LT3 RAERMA L, HERITHEEOBATH Z2 BRI EESMa R R 217 -
TV, 1HEH V510 ORI 23 LT ey, AFEE 3 ot FET 2818 L7z mA )
THMIRETH DO, B 10 FRRE & KIE 2 REREI AR Zh Uiz, BR%E U7 BEMOE SR O FHmIX
Phalloidin - Rhodamine TY¢fa L7~ in vitro DO~ 7 ARHF 7 7 F 2 % 1030nm DB L 2
EHWTE Y hE T 5 2 & T TV, AN 500 SLL EORIREE 2R T 5 Z E N TE -,

Figure 1: BE%E L7z 3WRITTZ M T HMBAMBE O A, =2V A — s Sl
BV AN ARSI ZE M A TR IRET L, A SR n 7T AMERE
st Ly RMEICHEET H 2 LT, U FANT I RIS SAERNER TX 5,
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Calcium-dependent fMRI using a magnetic nanoprobe
OIff H% !, Benjamin B. Bartelle?, Nan Li*, Vincent Breton-Provencher’*, Jiyoung J. Lee?,
Elisenda Rodriguez”. Mriganka Sur®*, Alan Jasanoff>*>
! PEEBANIR G W SRR LoppFZeii i, PMIT AW L8 MIT IdaBEn B8
MIT B0 U —2EFRENERT, MIT i+ 7] T7F
OSatoshi Okada', Benjamin B. Bartelle?, Nan Li?, Vincent Breton-Provencher®*, Jiyoung J. Lee?,
Elisenda Rodriguez?, James Melican?, Mriganka Sur**, Alan Jasanoff >3-

2 2

James Melican~,

"Health Research Institute, National Institute of Advanced Industrial Science and Technology,
“Department of Biological Engineering, *Brain & Cognitive Sciences, *Picower Institute for Learning

& Memory, *Nuclear Science & Engineering, Massachusetts Institute of Technology

TN T KA A (Ca?h) 1, %EIH’UW% IRV THR A It RBEICBE 5T 58 A vk Y
¥ —Th b, MRAZEWEOKRHIFCIT, BAKT 557'3/1//'7-57"\77\/1/7% LGzt 2 5N
~E Ca¥BIAT Do Lo T AMESN Cazﬁb I, MRENAE 2 FEAZ 3 21K O functional MRI (fMRI)
WD D HRIEENA A — 20 T DOEHEIIRIEE L 720 ?%E) Lol e rBdinic X 2 Bl Rk
IAHESE SIVT W DN Ca** &38R 722 0 | st Ca” DB FIEITR SN TN D

Z ZTHIMA Ca¥Fu—T7 L LT, U UIRE CRmER Lbﬁ%ﬁuﬁ@ﬂtfkﬂ‘/h% (SPIO)
EANT T LFEGH ORI ETHDLY T T NE I & RE Lo, magnetic calcium-responsive
nanoparticle (MaCaReNa) % Bi% L7-, K7 v —71%, Mfast Ca¥ ORELEFH T, >+ 7 b ¥
I VINY CEEEI LTSPIO &2 7 A2 —{b$ % X O IZREF STV S, SPIO 13EEE T2 &
IEFHICAAET DK 50 F @ "H-NMR BEREFI 2§ 5728, MaCaReNa 7'm— 7|2 X - THifast
Ca®®)RE% T 73 MRI T F 7 v ¥ UV WREL 725, AN LINFE BRI T COREREREAL DR A
MaCaReNa 7= —7(%, st Ca® O HITIE L72BIFIPEZ A L T\ D Z 3o,

Wiz, 7u—T%4ET y MMBRSRICEG U-tk, RIEM 28 U o TR L
Ca*JG& Y fMRI &5 7o, HIPHBRARTR . RIRBGERALIE L D15 SR I3A) 20% 157 L. Fis 1L 6
KI5 G TN=RATA U ~ERoTZ, FRZEREREY IR L THREROEINB RO Z &b,
Ta—T7 BN TS IR T D Z s b oTls, — T, Xﬁ747:/FH—W7m—
T BRI E A ITBE I N o T, Fo, BEENREEDE CHL IV E I UBED
BEIZBWTY, Wl U v LR & RS 5L Bl éhto HIZ, HRERERE TH D
PRI T o A BRI L 72 BROMSRAR DRI 2, B L~ T quYEH“é ZEHAEETh T,

LIE| MaCaReNa 7' 1 —7 Z I\ T, E7/VEIDOIMN T Ca® S E M MRS THLED L7z,
KT —T % AN EREA A — 0 712 k0 | A% ORI RV RS 2 S HIFF
IND, FIART v —71F, AZTHNTHERET 20O TDO SPIO 7u—7ThHYH , HEZDA A —
DU MBI OB BRI W CTEE/MEE L R0 55,
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BIEAFM [T& 52 DDORLGSEBFENE KA M V2 BT S REREHROEERT
Dynamical structural analysis for glycosyltransferase with two active sites using
high-speed AFM
OFHFA . RARZR N, ELRKE 2 NYEaR®, S7E /. ZILER . Wiz >4, gk
14
Pt BTN RTARE, A BRI AT ERL, R A E AR IR SERT. A
SRFHATIERERS L AR R ZE v 7 —
OSaki Yoshida'!, Hirokazu Yagi', Hiroki Watanabe?, Toshiya Kozai?, Ken Morishima®, Masaaki
Sugiyama®, Takayuki Uchihashi?, and Koichi Kato'*
Faculty of Pharmaceutical Sciences, Nagoya City University, 2Faculty of Science, Nagoya University,
Institute for Integrated Radiation and Nuclear Science, Kyoto University, *Explatory

Research Center on Life and Living Systems, National Institutes of Natural Sciences

PEBIT S 7 BRONRE B L. R IR RE 2 HE L T\ 2, BESITS 7 S E I
SINTELT, TOEEGREHE > TV OPHEEBIER TH D, FlAIX, & FTiX 200 fEEET<
DOFFEEBRERNFE SILTWVDLN, ZOE BHE—OMIE AL 2H/T 25 2 Mg 7 BT
HbH, TNDOERNEKT DHEHOFIEIZIG U CRRRBBEAREZIEK L, 21RO B pEH
AREHSTNDZENEZLNTND, —FH T, 2OV IR UIEEE A KT DR EESE O
I —FEORERE T2 DOMBIEHEISN AT 5 N 777 v at " RERNH T
HOPFELTWVDN, 29 Lica=—7 REERIC K DR R OFEM R A 1 = X 2T 52
STV,

KIGHE OFRIEDOHERR > THDH 2y Raf FUAT7 Vs a g (GleA) & N-TEF VT T 7 b
+2 (GlaNAc) O 2 BV IK LIBEZ AL TEY, 2 2OBBIEEZHET 52 el F b
FREERIZ K> TAEBERBHDR TV, & 2 TAMETIEIRGREO K4 FHiEHRkO 2 Ra A F
VEAEESE TH D KACP IZHH L, AR L DFHOME A I = X L5 HT 57120, EEE
T[] 1 B (AFM) % F\ 7= BYAORE AT 21T - 7=

I D HTIC £V IR O K4CP 13 0.2 mg/mL LA ETIiE 2 BEAEZ KT 5 OO, AFM OHJIE
BETHD 0.05 mg/mL TIIHEEREZKT D2 ENHLNE o7, K4CP DO FEE AFM IZ L 5
HETIE, & RAALNTKHIELTND EBZX DILOER 2 OB L TWABAEHI S, Zh
DOMERMEE L CO AR EZBIETHZ LITHI Le, 29 L 2 AN L TV D Z o
VLD K4CP 43 FEEICINZ T, EALE D blEs ke < Bh & 0354 L7 M AL 04y T bl S vz,
XDz, HEEGARE Y RasFr 6 FEEEE L UMD LT, MELEHEHEEBSZOND
b EBROMERZHRET D LN TE e, o, BEORIMZ K X~ WBID 53+ OFIG D
IMUTZZ BB L ORAN KACP O 7 4 A— a VIEBE RIETZ LA LN -
77

LLEXD | KEEHEF O KACP 1L 2 DD R A A VPR & fRBEA /R0 K32 & T, 2 DOIEMEE
RLANZERIANCHEE L, BEHO U B — MEEDMHENDIRITITON TV D WREMERE Z b D,
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Conformational analyses of trimer form of B-glucans from fungus
O HE s, TAEE, SFHRABEL, A, kb, /IR
R - A
OKyosuke Sakata, Momoka Nakamura, Anri Terabayashi, Ayumu Oki, Yoshitaka Matsumura and Masaki
Kojima

Sch. of Life Sci., Tokyo Univ. of Pharm. and Life Sci.

BIZ NI AT N T—=ANR BT Y ay REEGTORNBSIEEZHETHY, ¥/ 2l FEH
BEZRE L T D, TORBIEREZ LT, JlEEER EOABEMEZ /R L, R
THLHEHRWETHD, PlziX, Ane g X THEOBIT VAL THDH VY 7 47 036
=747 ELTHRAASNTND

E*VioT67Wﬁ/@—ﬁ%ﬁiﬁﬁT&D\vf74?ym5m3%é@$ﬁmﬁw:
— AHPEN B-1,6 fEO THEODPNLTED  NTEXTRBO—METHLT H Y 7 A (Agaricus) H3K
DB ITINVHNTL-1,6 FEADTHICB-1,3 AEDIEERT D, £V 7 4 7 U 3KENET 3
BREZER L TORAMEL & 52 &M X BRI IC L VM STV a1 ]2, foBERO
B 7 VT AL RIS ORISR RN, S HICT Y 7 ¢ T IR ER TR
MEATDLEVIRELHY, MOBEEB IV (LorFFr, I—FRT7y) bHEARTLE
IEEZETERRT 5 Z ENEER NMR IZ XV RS TND

FxlZZNETITT A 7 ABTNH Tk LT, X Y Mﬁﬂ(%&@]ﬁﬂ,\%ﬁﬁiy
Ralb—varildV, TO—REEDNP-1,6 FiaDEHEB-13 FEDIENHY | KEHET
*@3%%iti%i%&bfﬁfﬁé’&%%%ﬂ’bkm FETHN T ABT NI RO
CHETNI AL, FERBIZB O THERTOEAMEEZ IR T 5 2 & bRrEni, AIFETIX
it g (3] & LL\Eﬁmw»w/%3@%?%%@ﬁ%v:nv~ya/%ﬁw\%@x%
HEECH WML THIL T, HER L DOIEMIT 217 > 72,

[1] Kony et al., Biophys. J. 93, 442 (2007)
(2] #2FF, /NG TR 7 v DR LI - RIFo8m 5 5 %) (¥ —= A —HR) 2018
[3] Deslandes et al., Macromolecules 13, 1466 (1980)
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PCNA OBARBEZERICLE-FRL—V—ARENEMRRICEZ 5HE
Live cell imaging of PCNA accumulation in living cell nucleus irradiated with blue laser light
oGS, @FESL Y, LT, FnmeEE] !, MAR
NEL%2, MEER? BAER?
PRBRFF SRS LAAFZE R, 2 KRB SR AP AR BR B R A SE
oKeisuke Takahashi!, Naohiro Kanamaru!, Tetsuya Matsuyama', Kenji Wada', Koichi Okamoto',
Ai Kawakita?, Kaori Murata?, Kenji Sugimoto?
! Graduate School of Engineering, Osaka Prefecture University

2 Graduate School of Life and Environmental Sciences, Osaka Prefecture University

1. [FESHIC T4, FafmsEe PHEANIC LD NME~OFERRELE /t->TB Y, A
R B Em MR AR OMINEE N TV D, RIFFETIE, HE L —V—LRENEMEIZ G
2 HRBIZOVT, DNA #HEEEIZE 57 2 HiEAM i Hii (Proliferating Cell Nuclear Antigen,
PCNA) DOEN~DOEREIEIEIZT A TR A A=V T VT LR mE T 5.
2. REAEK EMEEROMER SN (MDA-MB-435S) & W, Ml 2 k@t % v 237 '8 mPlum
(b /8 e+ 560 nm/650 nm), PCNA % EGFP (Ehil/# Y6 484 nm/520 nm) TrlffkL
7o, ¥R %E Fig. 1 1ZRT. HE LED O ENENDOEN Y X7 EORICHLEREED %
JhEE 7 4 V2 —IC X OB I L7etk, A7 a4 v 7 I 7 —CKESH, Lo XTHENL LM
JRlZ BT U7=. LED ORIFICELE L2 N—H T AL - T, 5 X0 B8R L ——S% Agt
S, M ORFESAIC RS Uiz, MR Z A 5T 7 AL EMCCD 4 A 7128 - CTH&E L.
3. #ER I E 450nm, FREHREE 100 Wem? O L —H — 2 Mz o 5 oIRE Lz & & (30
kl/em?), L —H—WHE I M S L7z PCNA ORI OB % Fig. 2 (IR T. L—¥ — N
F A1) DMIIEZEN D PCNA OIREEN D, MGoMiaiL S it ch s Z LBbnsd. L—¥F—)k
FRET 21X L — P —JEIREHLEIC PCNA MERE L, § 10 0%ICITZ OEETRE N R K & 72> 7-(b)
73, 2 IF 2B L7 BRIZ X PONA 1T DIREEQ@IZ R - 7. IR 450 nm D YRS T oML
F50% & 2D R R L X=X 96kI/em® TH H7-8, HEE 1T 7= DNA [T ET% 2 FefiNIC
BRI Ebhs. £, BT 3RLX—% 96kl/em? PL EICE O 72451, PCNA BEMR L
“AREE CHINRSEICE S = & LB L 7=,

Cells
(a)

Objective lens
Excitation _ Blue laser

Fluorescence\l/ /i\light .?Attenuator

Dichroic mirror v =o) Coverglass

LED (white)

Fluorescence filter

10 pm

Lens Excitation filter
EMCCD camera ) .
. . . Fig. 2 Fluorescent images of PCNA (a)
Fig. 1 Configuration of fluorescent microscope. before and (b) after irradiating 450 nm laser
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Stability of the Mitochondrial Cristae Structure: Single Mitochondrion Imaging
OXHEH ', SHEIL ' KB 2 KEER !
PR LR - Bl - AEdn L CEMERER AR o 2 —0F - ARG
OMayu Yoneda!, Takahiro Shibata!, Ikuroh Ohsawa?, Yoshihiro Ohta'
! Tokyo University of Agriculture and Technology, Division of Biotechnology and Life Sciences
2 Tokyo Metropolitan Institute of Gerontology, Biological Process of Aging

I hay RYTIEAMEE L NIED 2 DI BAESILTZ, ATP OG RCCHIIASEIZ Jo 0 C B E 72 )
XETHMBANGRE CTh D, NWIEIZOZZRIZITV 2 ENTc 7 VAT EMENL XA I v o7
HEEZ VS OLRFFLTRY, TOHETI oy R 7O L BERERBEEAH 5 Z L5
TS, L, TOXAFT IV AZEHEFNT LI ENTERDSTZTED, 7 ) ATHEED
TG BRI I STV, 20D, 7 ) ATHEEDOEICE Y b-b a5
I b3y RU T OEMRHE ORI TH 5.

AIFFETIE, Hx DI har KU T70O7 U ATHEEOEE LFBMEO S & TRIEL, 7V
AT HZREANSETCWARTFEZRHTZEE2HNE LT, T har RUTEZ U RATREDbILS
Z LT, WESOEERE KT Z EnNmonTng, £2C, 2 bary N THEBEORELEEZ T
F5Z2ET, I R TORBEEMEFEL 7 VAT OERESIEZR L, £/2, I b=
YRUTEBOREZ 3 bu— T 57200, BRI 3 FY 7 ERRE LTERIL, B
HERR CHRIEEZZ 72 hay RUTEFHHNOERLS 720, HEAELSBENARKE NI har R
U7 R BMEBIO S & TR LEHI Lz, 7 U AT OMERIX, HrxDI har KU 70k
WO EH B IO STED BAMEEIC L V5 S8 emig b Lz,

AR T ERBRBEOHRICEST & BRENEF LI bar N 7O HR T
7= (FHAE), £z, BEMICRELEZ T2 LGREORMN R ERMBIE S (FTRA).
7 U AT DNEEPERNZ R DTN D & B 2 HiLlc, STED BEMEC L W NS 2842925 & K7
BEIZSHTZEICEV 7V RATO—HR RO TS Z PRl sz, NAX —FE T,
7V ATHEEDOHERZMED I hary RUT7oMEoRZ 3L, I har R 7OiEEDR
BER 7 ) ZATREEDLZEMEC OV TiEm T 5.,

. L 250 mM 125 mM 100 mM
0 min 6 min } | (
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<BFFy FEAV-BERMER - £&EMAARM interaction EEA A —D2 T >
< Fluorescence imaging of transplanted stem cells to immune cells
interaction using quantum dots >
OAdes SR G e Fndss A4 a1 /NS RO a )l #rde 5 8 56(51.2,%°
B RFRFRE LAreR 25t N AT N AMIESE T i - 2 S R SRR AR AR,
PEFELANTAS BT TERT MR AT S8R
(OKoudai Kitamura!, Hiroshi Yukawa2, Kazuhide Sato®, Tomoko Arimoto !, Daisuke Onoshima '*,
Tetsuya Ishikawa 3, Yoshinobu Baba '2*°

'Graduate School of Engineering, Nagoya University, 2Advanced Nanobiodevice Research Center , *Graduate School of Medicine , *Future Society

Creation Organization , SNational Institute of Advanced Industrial Science and Technology, Health Engineering Research Division

AL

(B8] FAERBRIIRIEREOBEZMRICEmIND Z ENEL . BAEERORAMECIRED
B B2 mg T RIEICEEG-7° 5 23 AHIIE o oa A M 23 R A il | 2 M 3B ineraction 2 #E
i35 Z ENBO TEETHD, Frld, TE TITREmELT / MEO & T R > MQDs)%x M
UNTHRRG B SRERIIE mASCs @ T UL TFIEK DY BAER D in vivo 4 A — 0 THTZBIE LT
X7, ARBFETIE, H7212 QDs I X 2N A & Sefsiiaem 7 XU » 7 Fik. KO in vive #0O¢
A A= THAMN RS L, MR interaction OFEFIIZELY FLATZ,

[5i:] b bl SLE bR R AS49 fii: BALB/c ~ VAL WERE LI~/ u 77 —T%
QDs 7RV >/ L, HHE QMBI L DB L TR VI EOFME T o7, £72. QDs 7%
It A549 #liidZ BALB/c-nu X— R~ 7 AQ6 ERZ R FHEME L CTHE~ 7 AZ{ER L=, D
. QDs 7 b~ a7 7y —UEER L, invivo HA A — 2 7 3EE (VIS Lumina K) TH1£2
THZET, ASOME ~27 v 7 7 —VHOMAENZFM L7z, SHIZ A Milas~ s m>
7 — YOS CSTBLI6] ~ T ADDLER L7 mASCs &~/ a7 7 —V DK% H T AR b
L ETIT, A A—T 702 L DM interaction DRI 21T - 72,

[ 5] QDs # R8 Ll TIRATH 2 LT, AS49#lifi, ~7 07 7 —JIC@EPhRIEASH
HZ e AESBMEBICTRIEZL, MR TIRNY IR THDL I EEMR LT, £/, QDs 7
U ASA Ml 7 a7 =YD~ U AAERIZET D invivo #A A=Y TITRREI LTz,
S BT, DA - e Hilan & e - g kiai O MlaR interaction % in vitro TH YA A —
VT TAHIEICHIILI, ZHICKDVEF Ry M A=V TEIRERHWT 1 filar 1o
interaction WA A — TV FRIEEMEE LT, AFEAFEIZ, invivo [ZF1T HHEMLMH interaction O
FEAT & D B
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Intracellular Ca?* dynamics in guinea pig-pulmonary vein cardiomyocytes
OYusuke Tanaka, Tamano Ohmori, Shogo Hamaguchi, Iyuki Namekata, Hikaru Tanaka

Department of Pharmacology, Toho University Faculty of Pharmaceutical Sciences

The pulmonary vein contains a myocardial layer which has automaticity, the ability to generate
spontaneous action potentials. The action potential originating in the pulmonary vein, when propagated to
the adjacent atrial myocardium, can be the trigger for atrial fibrillation. Thus, the pulmonary vein
myocardium is receiving attention as a therapeutic target for atrial fibrillation. Electrophysiological and
pharmacological studies in our laboratory have shown that the reduced repolarizing membrane currents of
pulmonary vein cardiomyocytes play a permissive role in the generation of action potentials (Tsuneoka et al.,
2017). Further, inhibition of spontaneous activity by ryanodine and SEA0400, agents which inhibit Ca*
release from the sarcoplasmic reticulum and transsarcolemmal Ca®" extrusion by the Na*-Ca** exchanger,
respectively, suggested the intracellular Ca’*-dependence of the automaticity. We also found that
neurohumoral influence such as noradrenaline and angiotensin Il enhances automaticity (Irie et al., 2017)

In the present study, the intracellular Ca®" dynamics of guinea pig pulmonary vein cardiomyocytes were
visualized with confocal microscopy. Isolated pulmonary vein cardiomyocytes were loaded with the Ca®*
sensitive fluoprobes fluo-4 and imaged at millisecond intervals with Nikon A1R. The pulmonary vein
cardiomyocytes were about 100um in length and 15um in width. Most of the cardiomyocyes lacked a T-
tubular system. About one third of the cells showed spontaneous Ca*" transients, a uniform elevation of Ca>*
throughout the cytoplasm triggered by action potentials. The elevation of Ca?* began at the subsarcolemmal
region and propagated transversely toward the cell center. Ca** in the cell nucleus followed the changes in
the cytoplasm. Most of the cardiomyocytes showed spontaneous Ca?* sparks, a non-propagating local rise in
Ca?' concentration which lasted for about 40msec. Application of angiotensin 11 markedly increased the
number and amplitude of Ca®" sparks; in some cases, Ca®" waves, a propagating local increase in Ca®"
concentration, were induced. Induction of Ca?* waves and Ca’" sparks by angiotensin II was followed by
generation of Ca®" transients. Ryanodine inhibited all three Ca** types of Ca?* movements: Ca®" sparks, Ca*
waves and Ca”* transients. In contrast, SEA0400 inhibited Ca** transients but affected neither Ca>* sparks
nor Ca** waves. These results indicate that angiotensin II enhances the automaticity of pulmonary vein
cardiomyoytes through intracellular Ca’>*-dependent mechanisms. Further understanding of such mechanisms

may lead to a therapeutic means for atrial fibrillation.
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2R FREEMBEER N AV INIUFIANINRBETIIRIZEITS
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In vivo imaging of the pathophysiological changes and dynamics of immune cells in influenza
virus-infected mouse lung
OMEAFE S 1, I-Hsuan Wang!, #&LHa ! FEEE RS | Lopes TIS!2,
Gabriele Neumann?, {A[[iiZ645 12
VIRKRERIE - 0 A L ARG B
’Department of Pathobiological Sciences, University of Wisconsin-Madison
OHiroshi Ueki!, I-Hsuan Wang', Satoshi Fukuyama', Hiroaki Katsura!, Lopes TJS!2,
Gabriele Neumann?, Yoshihiro Kawaoka'-?
Division of Virology, Department of Microbiology and Immunology, Institute of Medical Science,
University of Tokyo

“Department of Pathobiological Sciences, University of Wisconsin-Madison

A 7N PR, REE L TESEMOiflfkES 20 27, BT - MEY Lo R0
IR NERIBRYIE TH D, A TN F A NV ZAORFEFEMEICIE, B ENEIC k> TEiESnz
OIRIENEGT 5 EZZHNTNDEN, ZOFEMIZOWTIHA LN TRY, A 7Ly
ANV RIEGE LT O ABR R BB COBNT., BFHIEEA N =X LT T 21D DR L 72
HEMREIR D, AT, ERA A=V ZUEEROCTU ANV RTEG LT iz /35 2
LT, A VTN T AN T DIEFISENCDNTH 2 m R E215 5,

Tz 1T 2 AR TESE 2 AW TR A =D I AT A ARESE L, Bl 5 R & % B %
THIET, LI~y AMOBIEEZREL Lz, Bz it 572012, LiR—#—
A T NT BT A )L Z(Color-flu)Z AWV THOUARRE L7z, F 7o, I ML & S il ial 3 ek
I 172 Dextran & PUARZERREES- L TRtk L7=, &Szl — 2 X\ Y 7 ~ &2 v
THEMT LT,

AW TIL, MR O MR S i O EhHEE 7 & O HE A B 2R 72 28 b A Bl L
ERALIT LT, A 7NV P A )L ZADRKGZ Lo T, il oD it s B2 <0 5a% /i oD 7 B el B
PIETT2ZERHLNERoT, EBIT, BREMEA VTN PO AN AIER Lo~ T
A D TILBAZE 72 MK DO HHAFRD HALTc, AMFTETHENL L TG O AR A A —2 0 TIEI,
A TN WIBT HETIREA = X LOIRAICEILObD EEZ BND,
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Green-Red B2V /R VEZRAV=ZHF FRET /1 A—S U7 &HORHEL
Optimization of observation conditions for two-photon FRET imaging
using Green-Red fluorescent protein pair
o FERME L2, MALNTE 1.3 APE 1 JAHER 23, R ER 13
IRREMK-Aabt e RREMN K- ET -8 s HRREHX-IFC,
oMotonori Sugizawal:2, Kohei Takeuchil:3, Kyo Tanaka!, Akira Suda23, Takeshi Nakamural3

1 RIBS, 2 Dep Physics, Fac Sci Tech, 3 IFC, Tokyo University of Science

ZHF FRET A A=V T (FEKRFEBODARUNEBRETHHNGFEELTEASNEILH TS,
—ATIHF FRET BiBRICHRALGRENHIDIEETH S, T XXEEDEELZEITO NS, —
RRICE AR IROBED ZHFREIRIMUE—RFIEIARINLEIERL S, — - TFRIEDEEICA
WTWV=EREDPFORTEFDEERFHEEICAVSE K —DA LT T T2—ETHED
EINDHIENHD, TNk CFP & Venus DRT7 THRLHBN TS, SHIZIE, BHAFV/NRVEDH
HEREANAFEMIIET T HERE~NDEZ I LFHOHLORETHY . AMEENET7IO—FT
HRINTLS,

=D I —TIE, LERAESN TS CFP-YFP OAR7 KYERXEhEANSWERFEIND
Green-Red DR 7H#AWNS LTI FMRITELI: FRET oY —ZRAK T HLEHA. CNET
ARERXTHRRLTE -, EAMICIE, BRI /I\VEL

[ERN

LT mNeonGreen U mClover &, FREBHIEIV/\VE % LA ﬁ :z:itfmen ]
ELT mRuby2 £AF, MEXAEEETHE ToE g 0|1
Th— K F—DEKBELIHENTNEA, CORE 25 00|
FTEBRYIECT S, BBNEI AL TERESIS  § 804
FooLMCOMELHORETANTHS. IEART | So2| | /M
. BHLEGEBDCLEEELT. SORERFEET 2 o it e
BHEF—OREHEAEL 930 nm ERRLIIFEDL 200 aveiongth ol
TERZBVTHEL. SERFISITED I+A—7yT% mNeonGreen & mRuby2 0

Fote. ZHFREARTEL

AMETIEZ A FIEMEE FYMPE-RS(Olympus) # AWNTIEBSMRE XN RELE-ZRFFIMLTT
AA A= T EETINRELTIT Oz, TOMRIZ Z BAMICERAR) TN SRR EORBEEZERL
fzo CORYTMIF-HEDRTIX. 10- 20 7DOFEETLET 1 um BERELZEN S H otz INIETY
AGBECIEEEERCTEILELDS . HBLAILOAA—DU T TIEBBEELLRYE D BE.
DeepFocus E—F (EERREZRCTHHED) ZRAVTRIMDERZERMIE LI LEHAA TS,
NITONTHLFmIGHERZBALIL,
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HMERNE VRO BEERREICREAESI AT HEETO—TORSR
Development of a chemical probe for rapid fluorogenic labeling of intracellular proteins
OGao Jingchi', JRME—ER 12, 4G HF0H 12
PRI RS RE LA ZERE, 2 RIRRSFA 7 7 o Tiige e o 2 —

OlJingchi Gao', Yuichiro Hori'?, Kazuya Kikuchi'~

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

University

BRI B DEIT AGEEE, R X R B O REREE & A & I BV CRMEAE T
XL NRMEFETHD, ZNETITH VT EOERNT IBIIEEIT®m NS R EN
WHNTER, —F, T, ARt 7T e —7 %2 W2 v R0 BT UL EITITER 289 T
W5, FRZ, IEFREIRRE TIFIEEOENE T 7 - ERSIT WD & 2 D a7 v —7 ) 1,
ﬁ%@%@@ﬁﬁbfmw:/b7xFT%%W&/%& oA A= T TEHHERBMEEY
— /L TH D,

I & © 1% . Photoactive yellow
protein (PYP) % % 7 & LT, PYP ¥ ( \09 o
SEISMETBRERT 0T % g [y oo R g she )
PI%E L T& 72, PYP X ZIFHES > W o0 ‘T) S
PR DNTRED/INS I 2 Ry 8 " coo

BHThHY, R~ v OFE
REIAREEHT 5. BA DL 1, CMBDMA2 12 & % PYP # 7 ORI T~
ZNETIT, PYP ¥ 7% 7~ d
L27m—7L LT, BENEMEEAETHDLIVATATI ) 7~ (DMAC) #UH v K&
L727'm—7 CMBDMA2 Z B3 L C& 7z (M 1), #EHED CMBDMA2 [ZHIIENIZ 380 N THRIEAS 5
VIKEREE FIZIF(E L, T OHEBN MGl Shs, —J, 7a—70 PYP ¥ 7 &G T BT,
DMAC VU 77> RIZ PYP &% 7 OBUKMER 7 v MZAYD | Z0EtnEE T 5, 20X 5z, W
H*7®%@@£@¢#$gﬁ4%*V/ﬁﬂﬂ%kﬁéoL#Lﬁﬁbﬁ%mcﬂ7ﬁ*7®
A E LT, ZOREEESE L, #RBMEIA< V6% 473 nm & 488 nm O F A L—
P—TIERFIIETERNZ R BT bND, £lo, T r—7 L PYP ¥ 7 L OFUGEEDE R
L Bk BND,

ZZTARMIETIR, 7~V O EICER L, WIN - RN RERIE LISH e 7
<~V UH RERHL, &BI2, 7u—T7 L PYP X/ LOMEMEERICERE L TCZr—70
WEEZSEL, Fikrs~) BT a—T % Lz, #il7 e — 713G G L — 3 — R
WX Db LRI E A A L, & 512, DMAC B 7 o —7 L llg L CHiH 7 e —7 L PYP
27 EDRIGEENRRKELS M ELE, Fil7a—7%2HWT, AXTMIENO & X7 8 %l
WAL 2 TR T LT,

__ PYP-tag
WEMEICHE IR E O s # % ON
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Eo_d7EETINELIENORERS T FIGEDA A —D U TR
Imaging analysis of long distance signaling using a model plant Marchantia polymorpha
Offi ABIE ' HEREARR 2, AR 2. LB 2 RAJIGERG 2, AR
VHEHRREA A=V T TarT 0 7Ty —, 2HEERRSFH TG AR 2R
oKenji Hashimoto!, Hiroki Shindo?, Takeru Itabashi?, Hikaru Mizoe?, Misaki Hasegawa?,
Kazuyuki Kuchitsu'*

Imaging Frontier Center and *Department of Applied Biological Science, Tokyo University of Science

FEMIT A AN O B AR 720 S E M IS < DHIU O BRI L 0 MRS EHET 5 2T 2%
EL S TR, IR ERTZ VR, RBEA ML AREICEbEand L. Z0RMAEZHE
BT T T B RFTIIGE & & bic, REHHCD MRy 7 T A OB#EEZ I LTy
%@m%%ﬁéﬁéo:®ﬁﬁﬁvﬁfwﬁémﬁ BRI 7, IEMEEEFEFE(ROS), Ca’'ie
EDVREET 22RO TNWDN, EO50FHREIIRMEIA O R 2, B2 EAEY O I AT E
FIFonsrE5HE=a71%, Mméﬁﬁf%cﬁ%%zw@@ﬁ B AR F ISR e~ oD
THlenT=d, B R B A N L AREIZBWTED X S ICRIFRE 7P N REE EBL L
TWDENES T LUV THAT S ECTRWET USRS EWfEEND, TN E TloHx i, 40t
P Ca¥ 2 v —% LN GCaMP W 2T A T4 A=V U T D, B=2 7 OFERIRIZ
Fexlg A ML A% G2 1L & RIENL HEEN TS TIC B W T i 2 i R cﬁ%f@iﬂ
NExDHZ L, DFVRERERHY 7 T NVREREZROZEEZ LML TS, S b ICHBREGE
ZliT, Ben A ML RRIHE B 2T L &I, AR Caz*Y)i%EZ%%{KO)/\&~/6_%>Ja=b\75>a.u\
5L, ZNZENTHIOD Ca¥'F ¥ RN TWD Z EDWRB SNT-, BIE, =27 OEH
T FMeiERICEET AR FOREEZ B E LT, 7/ MREIC X D 0AEE O KEROEH
L Ca¥' A A=V TRRT D T B,
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ZREEE 2 AFEMBENOREFHEAEFEZROBALERAS A -V TADIGHA
Development of multi-point scanning two-photon microscopy utilizing polarizing optics
and its application for intravital imaging
ORBRHLA 2, RAHEE 2, Az 2
VEHEE R A A AR, 2 AR E R SRR AR AT JERT
OAi Goto', Kohei Otomo'?, Tomomi Nemoto'*

! Graduate School of information Science and Technology, Hokkaido University,

2 Research Institute for Electronic Science, Hokkaido University

A= T T 4 AT WL mUERR 2 KBEMEE (CSU-MP) I, ERIVEREDE LA L—
PN — L ZLHE— LG E LRIRREA 21T 9 2 & T, 100 fps 288 % 500D T O RefH 45
HEC. ERNEOEEMIE A A —2 0 7% a[BETdh % (Otomo, et al., Anal. Sci., 2015), £7-. 2 )t
F-BEMREE TITAERY o VN TAE U S BE UL A L —F— Y0 k&g %L (SHG) & M
WEERIERDA A= IRARETH D, SHG V7 F T EE LTHRY LT F K 3 HIRERH
EEBETHENR T U1 b R bMHETHRAT S, FolfFa i, KR EOARMERICE
WCTEWAY T ARNTa T —5 URHED 3 IRoeHI72 5346 % invivo TRIBUET 2 Z L ICEH L7z
(Ipponjima, et al., PLoS ONE, 2015), % Z TAMF4E ClL, CSU-MP Z W\ T, AE{RHEND 27 —
T DRI & EE T in vivo A A—V U T EFERTHOOFIEORBEERE L, 5
CSU-MP TITH AEA SRS L | SAH7-0 OFRBENME T 5720, @A shsF
2T AT (TiSa) L—H—&NJHE L6, IMREBIENNETH > 7, £ 2 THhA I,
iz, TisSa L—V—DR—HEREWRE L L 16 FOE—I U235 vT/LET A
(Yb)- L —#% —(FemtoTrain, SpectraPhysics, #%& 1042nm, /XU — 4.0W, Z7VLAIE 300fs) Z3EA
L. WD DB CHEBEE T 5 2 LI Lz, RIC, BxldRte—2 2T ) v ¥ —%
BERLIA A=V AT T 4 T NFRERE T A ZIZHIE L, SHGAE 5 &R ToHfEL
HGEGT 52 L2 rlREs L, ~ U AEEREEARE 2B L, HEZa T —7 UEdsko
SHGE 5 & B Li=& Z A, SHG HDEFIREIX, 27 =7 0T ORER T Tix/e, ARD
w51 & oy DR SIS KT 5 2 L AR TE I, £ 2 Tt o =7 —7 410
A A& FIH 35 72912, SHG 1 53R O ANRHREOARAFE A MRGE L7z, BARBICIEF—D T A Z
T, EE AP LOKFEH RN LTz SHG A A — T Z RIRFIG LR, 27 —5 v Rl
51 % S U 7= B B 27 SR 2 I AT b 32 Z SISk Eh L7z, ARBFZEIC L D IBEE L7 %
. AZTZETICBIT 27— UMD RTEZ FHRAL TE D DR LT R/ RBREIC X
DO TERA A=V TICRBHTE D Z RN E oz, 5%IL. REOISHIZL Y, @k
WIS A a7 — 7 U T ORMRCEREOMIT O H 72 b3, SO L 72 AR T O d R
JeE R L. BN T TRLMZELAE X D FENAREL 225 EHIFFE LD,
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INIAFFBITIECEPIAZ AL V= FERR B HFI#RINS-1 D /MiafFECaz* D AR :
BIEBMREL /MM ak-HlRER DO CazBBICEASEE
Visualization of endoplasmic reticulum Ca2* in rat pancreatic INS-1 cells
by using CEPIA: Free fatty acids induce disruption of Ca2* flux.
INAREEZE BFOR OHPEF!

PRELAK - B, P HIRK - 3
Megumi Kawakubo!, Hikaru Tanaka?, ONaoko Iida-Tanaka!

! Dept. Food Sci., Otsuma Women's Univ.,

2 Dept. Pharmacol., Toho Univ. Faculty of Pharmaceutical Sci.

[(BR] MagiE s o R BEOESHRBLOMEEHEEZITOHTH D L &b, MR
WAREE I\ CEHE R Ca¥ DRTEOZEI L - T\ D, Il g MM T, A > A U U HERL O Ml
~OBE) - fiE - O &V S —EHOWFRICHIEND Ca? REDOA v L— g VN HE
R TFNETR D ZENMLNTEY, MAKE Ca¥ ORUAA « i AEBL T, AR v
SYWHEREDFAEI 21T > T D, — 5, /MaEKIZA B LA ZZIFTWOHIEN/NMEE D 1 ST
b D, FEICIHENR B ML A baD & F 2 & L /X B DERH A 7255 W H A T, /Mafk
2 T ENERT D UMMEA R A OREREZ VLT NI ERHMHN TV D,

AT TIE, EIRVEEEREE FCTOA b L APV NI Ca¥ DEER L O R U 53U b
ROWEL, N"AFTAA—V U TOFEEHNTHNLZ L 2HE L,

[53E] MlIZ T~ SN B B k> INS-1 #if A V7=, /KR D Ca® 5 oo w8
{BIZITAR AL & 2737 B R-CEPIA & MifRIC B 58 A L, HIfaN Ca> OBIE2ICITa R
Fluo-4 %z, A > AV VB A B ORI kI IZFOEFE FM1-43 2 Wiz, 2L F U Bk (PA)
FRTA LA U (OA) % 0~200u M EiekE it T 6 H RIS L7- INS-1 #fEiz >\ T,
73— A% O/MEERE ORI Ca> ORREEL, 4 > 2 U B0 i 2 3B L,
Fo. AR N U ABEY o7 O mRNA FEHLEEZ B LT,

(K5I KOBZE]  INS-1 MO/ MEfAR Ca? IR EEIL 7 /L = — AR ITHL A T 5
23, PA ALERIS L TUN OA JLERHAE CiZ O &723 control AL D 12 LR CTH 0 | mlENiEER
BT TOREBIZL T, Zva— ik
B O/NRED D O Ca? MK R LT
WD ZENI MM Rz, /MaEA LA
~—J—4% 7T DH HSPIOB1 D
mRNA FEELE (X, OA WL PA WLEC &
HIZ EH LTz 23, [A HSPAS, Ddit3
DOFBLEIT OA P TIX EHHE7° PA 4L
HTOHREH LT, PA & OA 1%

W RFFIE %o
CaZ*Fv R o

/hBa AR R
R—=H—F IR
(Ddit3. HSPas,

=V pgsid. 3
BN DR CL /MaKIc 2 R L2 e
5 Z TWDAHREMEDS RIE ST, %],/ UL IF L BR(PA) LA LA BROA) DM
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HEREEEMBRE RO EREFTMEICF T -EESA—XKIEHEBEEDORR
Toward quantitative confocal imaging: Development of a system for image-based
fluorescence correlation spectroscopy
Offe# K# 1| Michael Halter?, John T. Elliott 2
VRESEHANR B WIICET A A AT 4 T AAFFEER, 2 77 A Yy ESTEEERAN B SE T
O Akira Sasaki', Michael Halter 2, John T. Elliott 2
! National Institute of Advanced Industrial Science and Technology (AIST), > National Institute of
Standards and Technology (NIST)

EREAYTFORRELE L HIZ, GEHER) SOLBMER RO EERRERE SIS HTZ L 0ERE
PEREE - TV D, W, HEOGERMEIEGITNE BT T DS X > THEg 25 5 23,
EOWEREZ BT HFE, TWER &4 B OBEEEIXIA Uas . TiE O BEas CHUS L 72 Bif5 o8 B 13 bl ¢
o0 EWVoLMEICERT 5, —MRIRAEMFIREIZIW T, AL R 5508 (ER
O TEER EEME]) #HEL, MEREZIIK 2L TIOX ) RMEEMRT 52 18T
5, LU, aOtEIL, hiECORE, R0 X 5 REhEMDNRT A —2 & e
EToaton 2 LA D L O RO NT A —=Z W HIZ L > TELS D720, Hifl
PR EERRE CITRI LEN R WRICEEL S 030 D, AWFFE T, BIROEIHEE %2 [90050 1O
B TEBT D & CHNMER A BRI E L TREAT L2 HEBEL TN D, £D72D
DFEE LTARMETIE, — S F LAV TOREBGIHED —>Th 5, #MHEES
(Fluorescence correlation spectroscopy; FCS) DJFEZ A A = 77 ¢ 2 7 348 S BAMEE D
EERRIEIICH L, OGO /FFTckB W T ENTEIT O T FET 202 EE LT,

WO FCS ITBAHEHEESLT N T v =T NIA A= ROXOI RV TNT 5 b 2AY
v NARERRINBR AT 2, —H . AV =V 7T 0 A E RS THVW 5D DX EMCCD
HATRSCMOS B AT TH Y TN HITEFEE L MIREEDBERS L THD 00, 7L
TH DI T T 4 T INAREIRE EDRRETER S L TNR, LI2A > T, FCS O43 BTl
FUHS L OBEE DBV FORBICIRES LTV ONRBRTH D, Firld, FEERIT FCS
BEZEZITOTDITIXEDORED “—4HFDOW 5 X7 BEEd), B2 REIFHRHGHFICEDLS Vo
RENVENRFEL L Z 2R A TND,

ORI OEEI. B GRBH NICEEN 2D FORELZERT D ENTELFIET
b5 LFRFFIC, BB AT L2 Db OZFHET 5 Z LR FIETH H, BRI, <t
Lo AR SR, R OTREE 72 & ONTHIRGN R ORI ~DOFRI AR E 2 B, BMET AT L7
HWNNCHERER O F~—7 kL LT, FCS DWAERB I ERET L2 2 LR/ sNnD, A%
KT, BMBEOR L F~—7 PIEEICE T DR EREO FERIC OV T hiEm L 720,
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NARZ zOA FBFDOFE=H0A A —D 0TV E Yy H— L HRBIERBTOMSE
Morphology-based Imaging Cell Picker for Cancer Spheroid Analysis
ofiE T BEH EAE'. ATHED A BT B
TASE AR 20 MR B, gk WeE S I R AL g e
" RBE - AIEERNE, PR - [, PESCO, * PERRMT - AL
oHirohito Kato !, Mayu Shibuta !, Ryoko Kusakabe 2, Kei Kanie !, Yuji Matsui 2,
Masumi Yanagisawa >, Toshiyuki Kanamori 4, Shinji Sugiura *, Ryuji Kato !
! Grad. Sch. Pharmaceutical Sciences, Nagoya Univ., 2 Faculty of Med., Univ. of Tsukuba,
3 Engineering System Co., Ltd., * National Institute of Advanced Industrial Science and
Technology (AIST)

DATERARNDERDOEIGEZRE EDDLH, WHOIXERFE WO XEERRETH D, Bl
15 F TIT AR FERAIFM TEIC BN T, BAALT B RIZEHBT D A 1 = X LRI R O
¥, EIREERE 72 E &P ST O ORI T /2 & IR MR R & ST E T, IF, RO
AR ITER % 2o O B 72 D MIBE I FE L TV D 2 & 03 S, DS AMIREERIN D ~T
A (REVENE) ASFEAITHHEESC R AR DRHEIZRE S B> TnA Z R LN ER->T
Wb, BFEOENLR—RT v A28 T FACS (Flowcytometory analysis and cell sorting system)
72 EAEMTFRNCAT a AT D 7O O FIEIHC STV SN, SOt G 2 v 2 g
FEATIZBE A O~ — I — I L D MHTICERE ST L E 9 7o b, HME7R IE S i A o B 10 s
WTIIIRZ TR TE RV S 5,

ARFFETIE, BAMIOBEREMREMIC B2 3IRILA 7 =i A REER LRI ANE DA T =
2 A ROIEMEEMEI Z FJREIC T DI fRES v & A7 = u A FOIEER R EE R (L Z
BT~ 2 M B SR AT BT & Zf B o, S VNV BIVHSRDO AT = v A RO & iRt
% 9ZBL L 7= Imaging Cell Picker DFHFE 24TV, ALFEZBAMBIHE 2 e A 7 =1 A ROFRRH

SHETE BIRNTICOWTHERT D, FRIAFETIX, MBI L > THOND AT za A ROE
BRI E ORI LU AN MEZOWT 0T L, FRRIY 2RI SR D 73 A M 4R o iRt
Hr O AEEPEIC DWW T h i Do
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O ATV MRVIIVATOREMBRD ) 7L 32 (4 LBT
Real-time observation of bacterial culture inside giant vesicles
OFRMHER, MEE, BHWZ
PEETANHR A TETT A A AT 1 T AAFFSEE S
OMasamune Morita, Kaoru Katoh, Naohiro Noda
National Institute of Advanced Industrial Science and Technology (AIST)

WAEMRERIL, Y OWPRRVRE - PP RIBRE O BRAE, TEWIC X 2 RETED DR
BAFEICBWCHERFETH D . IF, ~A 7 nik#FiF 2RI LT, My = VINICMAED %
LM L~V T R Ty 7 URGR 2 RT3 D058, N A X O3 F K N CTRAEHEE 21T 5 A
ZEeN S S0, UNKEN TORAMERNER ST

He'& — Eﬁfﬂﬁéﬂtﬁ7tw%ﬁL@/k47/hm/awmwi WER~DPE £ AN
AIREC, ZAVE THIBSCHE OF AN il d SV TN DD, N CTOBIE « flEIC OV TO®RE
IZSAVTWZRY. GV IIIENAADIKEEIK T/ S TR Y, BHEROMAGOEEE X 5 2 & T
WA OTRIEAIRR FRECTH D E WO FIRBH Y, MEMEREE L TCOFMABHRTE 5.

AFFRTIX, GV N T4 2 B - ZEWICBIEE T 5 FIEOREE L MAEMIEED U 7L &
A LBIERITH) L2 2 L 2T 2 (Figure D)o, E7 WVIRAEM Th 2 KIGH %4 1 MlaEl A L7z GV
OBIEL ARG, 0.5 FEIZIC 2 /e, 1 RFRI%ICIE 4 AR EEAE, S 512 34 BRIz o hn
PRUOERICHIE U T2 R MBLER S 7= (Figure 1b). & 512, ABETIE, OV AT LEAWT4H%
DEBIZ SN T hiEinT D,

a) Lipid bilayer b)
Scheme membrane

E. coli I

$55SS Growth
Heat (37°C)

Figure 1. The construction of bacterial culture system within giant vesicles (GVs). a) The scheme of E. coli

Giant
vesicles

growth inside GVs. b) Snap-shot images of E. coli growth inside a GV. Scale bar = 10 um

Reference.

[1] P. Wang, et al., Curr. Biol. 2010, 20, 1099-1103, [2] J. Q. Boedicker, et al., Angew. Chem. Int. Ed. 2009,
48, 5908-5911, [3] Y.-C. Tan, et al., J. Am. Chem. Soc. 2006, 128, 5656-5658, [4] S. Chowdhuri, et al.,
ChemBioChem 2016, 17, 886-889, [S] M. Morita, et al., 2018 Submitted
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A 7XFEAR—EDOTO TS5 LRS- EMHERICE TS
EMEBREROSER -7— k77 S—OEERIT & T ORE
Imaging and physiological significance of enzymatic ROS production and autophagy
in the regulation of tapetal programmed cell death in rice
OfEEfn= 12 AR @KED | ERE . /NI AR
ANIFHE Y B 0 Lt — 00 B o fE— 4 SREZFE
PHORER B LS B R AR, PR R R A A= Tn T 4 TR S —
SRR HARRYR (B A ENCEAREITEET R . RS - A= B RER R
OBEIRKFRETE, T NSRS R BB R o LA
OKazuyuki Kuchitsu!, Jumpei Sawada', Togo Fukunaga', Shigeru Hanamata®?, Seijiro Ono*,
Kazunori Ogawa', Hidetaka Kaya'-, Seiichi Toki®, Ken-ichi Nonomura*, Takamitsu Kurusu®’
! Department of Applied Biological Science, Tokyo University of Science, > Imaging Frontier Center,
Tokyo University of Science, * Graduate School of Science and Technology, Niigata University,
* Experimental Farm, National Institute of Genetics, ° Institute of Agrobiological Sciences, National
Agriculture and Food Research Organization, ® Graduate School of Agriculture, Ehime University,

7 Faculty of Engineering, Suwa University of Science

B OIA - LRI, 7 e 7T AHIRSE(PCD)IERIZ, A — 7 7 P —IZ L DAl
By D oy RN BB B 2 RT3, M OAEMEFEIRIZ W T WO RMNE D Z ~— F g
PCD M#FE I 1L, EMICREMESCRENE SN D, A XDA— 7 7 V—RPLEIKTIT,
S — MR PCD 3BAE L, fEM A B - EA R & 70 5 2 &5 PCD Bl 54—
k7 7 U —OEBEMEDRE X 115 (Kurusu et al. Autophagy 2014; Kurusu et al. Bioimages 2016; Kurusu
and Kuchitsu J. Plant Res. 2017), ffkFrR 70 € —4 —52 AW TA— N7 7 O—wf{b~— 7 —
2N BERBBLSETEEBNEIA A=V U TREME L, MrLizE 2 A, PCD BRI
LS — RO Z = Ml TA— M7 7 PR RBMISHEEINDS Z LA E o T,

1Bk FE AR TRICTE R R FEROS) N ERT 5 Z LN R I N TWD N, £ Do T-HEHEHH
. F7z PCD fRIZHIT D2 EBIIAHRENZ Y, HOFED ROS OEREA EH D57 7 —
T & HWTRUEIT L7 & 2 A, S AR RAY 72 ROS O—BAIETENBlEL S e, #~~— M
O PCD il B2 H & 7= THRG N F EAT1 Z 5K (eat)FB L O #ITHR< FELT 5 ROS 4
%% NADPH oxidase/Rboh D77/ AfREEIZ L 5 A BAK(rboh) Tl ROS HEDIK FoA— 7 7
C—EBICERE N RO, S BT rboh 34— N7 7 U — RIFEER L FIRRIC, TEREEOTE AR
B« 2= N RAREE S EEARIEE 2R LTe, OFRE, #X— MildoA— 7 7 ¥—
R PCD DN I D ROS RO &58 & £ OflEAS, BEHER » F U —2 & OBEFIZS
W CRERm Do

/|
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K77 AN\ BRI FEE DRF & Kl
Fibre-optic fluorescence correlation spectroscopy
O HIARGRH !
VRESERANR B BIIEIT A A AT 4 T AT
OlJohtaro Yamamoto!

! National Institute of Advanced Industrial Science and Technology (AIST)

[ZEF]

TR0 N 36 1T D 57 F O HEHL 2 51 v RE 72w DG AH B9 43 D615 (Fluorescence Correlation
Spectroscopy, FCS) (%, iIT4E, EW0 B COINHMIAN » T & 72, FCS I, Sk Lo x5y
FOWHEILBIR B L REAZFHHFTEETH Y | ZOERN LIRS TORE S, S rRIEAEEHD
R & 3 K OL BRI ORI S &2 LM h C& X FTREICT 5, FCS OFEITFE 2 EE > TV D3,
— e Ze iR FCS RIS E 3L B BRI A 7 v a2 v & LTI S v, BERD O &EFEIC
DIRHLTHY, KK HEXLLTND EITEWEWEIRTH D, 7o, HEARERZHWDLT2D,
FHABAAERTIC B AR — ALE ) L o A IEERDOF ¥ ) 7 L —3 9 URBELZR Y | T DR
AERENDZ &b, HEEGADEREL /2> TS,

ARFFETIE, PSR EZ RS BRTEINT 7 A4 ASNFR THEET 28067 7 A B0 ERS
73 tHE{E  (Fibre-optic fluorescence correlation spectroscopy, F-FCS) OB%& &, & DIFFEFEBR 1T -
72o F-FCS #EE DM IR TUERD FCS I KT A, BIMERER, ML v XB LU A /1
Ay 7 IT7—2NBEET, NN OBIENRKEG TR TH D,

FEBRTIL, ETERRDIKRE SOENEE — X2 W TR HRHE O FFEA TV, Bt e —
RO DOFRIRINOBEN S, R TIREREDFIESITo 70, T ORGSR, o7 a e 2 5
DR TohiuUX, F-FCS HENARETH H T EMFEFES L7z, wZIC, b MEHLIZEEN L=
VY= HBZONWT, =7 Y Y — WRERAEOURR R & T F-FCS JEZAT W R &AL
FEE[/GDZ LI LT, =7 VY —AFMIRRRICHE L, DAOBK~—T—L72 015
D 2 E DDLU A TH Do /N ZA 72 F-FCS IRED W KIZ K - T, RIS A
B OZMP IR - B0 RHIFRLICERT 2 2 & 28T 5,

(3]

ABFFED—FBIE, S PE SRR FEM M OB FEBI AL 2 52 1T TPV & L7e, RIZARIFFED — ki,
FERE NOIRBEFEAIR OWIFEE (ALHEEKRY) TITWE Lz, AFETHW== 7 VY — L5008
BXOHOURESPUA T = 2E « A THRASHOINARZGO LT 5G24I TRk /Z&5 F L
2o BEARICTR L £,
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RIESIZERFEDHEESEIZKY Rabll oY —DF1FIVIL P DIERERS
Development of a broad dynamic-range FRET sensor for Rab11 activity based on the
circularly permutated mutants strategy
of a M, MIEF. &t (M) W&, AHER
WHRER R AMEREMZCHT  RIBS, Tokyo University of Science

AN ERRBE D 1 DT D U A 7 U 7L, MVAENTZ LT ¥ —BER 0 U
A7V IREERERETH L0, BUETIE, FilamR S NcERE OB RS —H 04— N7
7V DR E R D%, ZRRARNEENPALNCENTWD, ROTFEGH LV RIVETH
% Rabl1 (XU YA 7V o FfREKICEBT 2 FEARHIHN - TH Y, ZORETEE 528681~
MNASBDSTNDZ ERHLNIENTWD, Ao bHid, I ESCHRREAED S E T,
Rabll 23 U A 7 U o ZHRERIC K 2 MR~ DRI % A L TR SRR O g 2 & 0 X 5 (il
LTV D NZHBRZ R BT 21T > T D, RFESTOLRTOHE T, FRET OFEICES<
Rabll & —DBHFEIZ OV THE L, MRS 2B &) 5/ Md TO Rabl 1 {EMEDRFZEH 2K
ODNWTHRHERO—EZHA Lz, LM LD, ZO/METO Rabll &2 —O¥dmE 55+ &
RAFES b, 55405 FRET/CFP HITIERICD H TN RE <, ZOMHT CHEM L7z Rabll & ¥
—DEAFT Iy 7 LV TIEHAMEBRTE DR AT TWARWAREEER S -7, £ 2 TABIZE
T, wHH 7 EOMNIESEBARORFHEA AT LS BIE 2#HT 25 2 & T,
Rabll B oY —DSEREH AT, ZOHBIETIE, (1) #E5 7 EM O & v % (a6
T DI ORI DR OEN S R TEE NS, (2) #IEH 7 RO R ) 7 E B R
28z TIEMEIREETO FRET #h3 %4 EiF 572912, mTFP & Venus TN FIUTBWTEAR & 4
FEOMNESZE RSO S MOMAE T2 Z =0 DI —2BEtT 5. &0 )k A
EoTWD, BB, ZOHBEE, 21%DF AT v 7 L P EFFOBAFD Rabll 2P —
WA L THEREOM xR Ko7z, £ORE, A FRICRTEBY | 40%TWVWF A FI v 7Ly
RO/ Rabll B —Z2 G5 2 N TE I, £z, 2O —3 sz VT
mCherry-Rab11 & @\ IERHTEE R

T BRI Z DLV DF A F 3 el el
v LU VEFOFRET LT ﬂ N
HIUE, R EEIRE S AT L

o
W

L DAEDOE T, RS MEH
WETOT =2 %155 Z LT T -
%, BUfE, PhRZefifRIZBEH 5 Y |

PA 7V TREDNL OO I I I
TH =72 —I2 L 5 Rabl 1 iEME

DAL ZH A TN D,

1) Fritz et al. Sci. Signal. 6, rs12 (2013)

°
1

Dynamic range (AR/Ro)
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ot - ST UAKICEHBEEREY OOEERNT
Structural analyses of goldfish and medaka scales by vibrational spectroscopy
OZEHeZ, HILBESr, ARESIEE
FOLER R A
(OMasayuki Nara, Yusuke Maruyama, Atsuhiko Hattori
College of Liberal Arts and Sciences, Tokyo Medical and Dental University (TMDU)

[IZU®Z] EEAEOY o 2 IR F IR CH Y . 27— BTG Th 5 ik
L. ag—roiinAg Raxv %4~ (HAP) BNiEkE LIZBERENDL TE TS, ITH,
EEEO Y7 e hOF & RIS, BE MRS FFEMRIC Lo T (Irvys) (R
SN TNDZ EnD, BOREL 2205 L LCTHER SN TN S VY, RIFETIEF ¥ =
WA F DT B 2DV THRSIL « T~ 43I K DEEMRT 21T > 72,

(R & B2] 2L (ATR) R4S ERAWTEF X aovaanRy v MIZRIE LK
LA, REIFTHAPIZE D0 F3 1018 em Il S (K 1a), EREIZaT7—7 kb7
2 F1(~1631cm1), 7 I RO (~1550cm™), 7 X RI(~1240 cm) 3> RIS 7= (X 1b),
Fio, BT~ vtk E W Ty a2 % & HAP © POSXIFMifEIRENZ B33 % 960
em 1 DN R, BEERR BT 720 | BEERRETIET< 25 2 LR brote, U r aRmIZIL,
HAP O/32 ROftIZ, 870 emt (TIZREEA A CHKIZT D3 KL B S /-D T, HAP
OMUTIREET " Z A P b EENTND Z EPmRB I, KINMRNA A= 7 E2 T, 7
2 aRED HAP, [KEEA AL DNy RIBEZFIRTL ZAH, ZNHDRMNER>TND T &9
B REET SZ A MR BEEAEICOMT D Z RIS,

AEFIOTEAF, FUrFXa0Ua R THES T, LrbH A X0/ E S RS20

oo, WEAEY r adfRRET L E LTRSS, EBRIZ, Fr¥aovmalFli)
W2y R AT BT, 1000 ecm  fFUTIE HAP HR DGRV ROz, 870 ecm (13T 12 R R
AT ATHRIZT DN KBRS, £,
T AT RLD 960 eml DNV RiL, Bk 1013
FRCHRL 720 | PR CHI< 72 D 2 L DR T 00
T, FUXaolFURaIDEIN 100 pm
UEHLZDIZK LT AF IO 0 adEESR10
~30um FEEH D T LD, RS TS Ok
HEBOT < VBEELITEAER - TVD EEX
BiILb, SEIHWEA X TOU a2, KEMAS
e (Af) THDHZ LD, aFEbkoEt
ZEETE 5 Z Enbn | FRAIZITT 5 2 2000 1800 1600 1400 1200 1000 800
LISTIRETE S 2 i bho T, Wvenurber fen”

X1 ForFaovuaadfRpprrs L
1) Azuma K. et al., Biochem. Biophys. Res. Commun., 362, 594-600 (2007).
2) Yano S. et al., Zool. Sci., 30, 217-223 (2013).
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Single cell imaging of transplanted stem cells
in the whole transparent tissue by quantum dots

OACERGERT 1 Gl i /NEPERA . NIRRT, EEZRC . BEE"
Y B R PR R Lt e R A oy L, 2 AR R KRB R PR i e R Re A= 7 R aK
OToshiki Mizumaki', Hiroshi Yukawa',Daisuke Onoshima " ,Etsuo Susaki®,Hiroki Ueda”,Yoshinobu Baba

1

! Graduate school of engineering, Nagoya university,* Graduate school of medicine, Tokyo university

FHEER DR MR OVEFIR & e KRS S| & T 7201203, B aiia s s - ki o &
OIALCER L, EXH L THEZRIEL TV D202 ML~V CRIAT 208 R H 5, Lo
L. ZHVE THAEENOT X TOBEHITGL Z MR A A —2 0 72ECE 280 IS T
W7, il ORI 2 RN - HGEL T DAk 2 e E D DAERL S LTI Y | L@t s T
W7o, b BEMEER E A AW T HERE EO LR NTHE COBEZITE E-> TV
HLONBURTH D, AWFETIE, &1 Ky b (QDs) A A — 2 FHA & ffkE b Hfr
(CUBIC) 2#flE95Z & T, AMIFREET /L~ 7 R 2B 2 BB ORI A A —2
7 % IREIZ T 2 ORI T BN OfENLIZ Y AHLATE,

QDs655 Z W T 7~k LTl 2 P E 3 Ch 5~ o & o BT AT T L~ T
ADRBFIRE VB L& Z A, invivo BA A —T 0 ZHEEIZ X 0BRSS EIC~ T AD
Jili & PRI ERAE L T 5 2 & 2 sl LT, £ D%, fAkZEIIEEEE CUBIC £ AV THgH L 72 fifi &
FEIROBIULZ ATV, Jeo— MaOEBAMERIC L 0 BL L7 Ml & IR OBl o 3D HEiE
A A= TBWra B LT,

UbEXY, &7 Ky MEEA A=V 0 7 & aE b 2 @E 32 2 & C, Bhisii
DR - IRERNIEFRIA A —2 0 TR ATRETH H 2 L AR S iz,
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IHOVYI—LIAIVARNADTAT7A ) U TIZE IS KHRBM X T LD
Development of a diagnostic system based on exosomal microRNA profiling
Offig 12, LR =2 Fli CE2 ik @& —A& i’

VHORURT: REEBEIRERIIZERL, 2TV EBIRA ) N—a o H—,
SHEURYE KRBT LA 7ER)
ORyo lizuka'?, Shoichi Tsuchiya?, Fumi Toshioka?, Takashi Funatsu' and Takanori Ichiki®*
!Graduate School of Pharmaceutical Sciences, The University of Tokyo,

Innovation Center of NanoMedicine, *Graduate School of Engineering, The University of Tokyo

MAPMERL, JR72 EDIRIEFIAFAET H~A 77 RNA (miRNA), &V biF=r YV —AIZHN
B E 472 miRNA (X, BAZIX LD LT Hkx REBOBWNIFIHATE LA F~——L LT
BLEENTWD, 20, Bl {HIC miRNA D7 e 7 7 A4V v 7 EERT DL AT LN
YENTWD, Bxld, KEE2BATDIEZ VY —LA~< A 7 a RNADT O T 7 A U ZHERN
H SNDEFBW AT LD ZIT-> T\ 5,

R AT KX, EERER, GIEHA Y2 =8 v URT AL 2K OS5, 3k -
RIEZIWMUT=T A AZHEE Iy Mo L, HKRT O Y Y — D8, T2 Y Y —A
MNH D miRNA DR [~A4 707 LAIZE D mRNA DT a7 7 AV 2 TN O8O TR
NREHBITITOILD, EEICIE, WEHEEE & & I NIOSORBMEER s Tk, <
A7 8T LA DOENGCERT —F NG TE D, BT —ZTHE Y 7 U =7 TS,
miRNA D77 74V U TRERNBH I S5,

BEfFD~A 7 a7 LA EIL, miRNA OECAERR SEMERBRES, "M TV XA B—2a iz
SR Z T HZ L RBEE R > T D, TZ T, ZNHOMEEMRT 2~ 707 LA
1% (Ligase-Assisted Sandwich Hybridization (LASH) %) ZPBi%s L7z, LASH £ TlE, 5t EIC[EE
L 7= C-probe 35 X OVHE A% L 7= D-probe % F U THERY miRNA Z4fi#E L, T4 DNA ligase & FC
3FAMERESE D, ZAUTKY, miRNA ZEEEOUE#SRT 5 2 &< il miRNA Of A
ARE & 72D, LASH %4 FRED v A7 A ECHEE L hsa-miR-143-3p Z R KRR TE 5 2
& R L7z, E72 30 fmol hsa-miR-143-3p /(L FIZHBWT, KD AN D 10 43 T miRNA % iE
BEICHRHT 2 Z LlClkP Lic, BUE, ML VR L7 v Y — AICNE S5 miRNA O
Hza2RAB TS,

LLEDOWFFEIZ. ENIAFZERR R IE AR PN IRIBUSE O E R R FE TR & — - A7 - A
JR_— 3y (COI) FuZrT | OXEEZT b,
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EYORE-BERRIZE T 5 EEBRREROS)DEE

-F=3%® ROS EEBRARBERAROBEBEREEDA A — 0 J -
Physiological function of reactive oxygen species (ROS) in plant development and
morphogenesis: Imaging analysis of abnormal development in a knockout mutant

defective in ROS-producing NADPH oxidase in Marchantia polymorpha
OFKIFUHERT 'L ABANIE 20 EAKEE . E)IAEL L IR NSRRI P A e 2
OB R TS AR R, PHREERRFA A=V Tn T4 TR 2 —
oYuki Hagiwara', Kenji Hashimoto?, Daisuke Miyamoto!, Tomohiro Takagawa', Takuya Asai’,
Yasuyuki Ozeki*?, Kazuyuki Kuchitsu'~
'Department of Applied Biological Science and *Imaging Frontier Center, Tokyo University of Science,

3Department of Electrical Engineering and Information Systems, University of Tokyo

P SRR B A O 18 R TR AT R I AE A S AL D TE PRI R FE(ROS) D BN A < F1 H AL TV D
23, FHAEMEIZAFTES D ROS Akl NADPH oxidase (Nox)/Respiratory burst oxidase homolog (Rboh)
(2 & 0 ARBEZE RN AEMRADICAERR S D ROS & Ca?t & 23, fEMsafE, BREEA b L RIS, Joiimk
A, 70 7T MHIRASE 7 ER) O IRKERE O Flk & 72 DI ER B IS U D IE AR R O AR
THEREE Z RS2 NN ©5oH D, ROS OIEMEIARIT, HEE SR,
HIRPN - IR > 7 T AR & SRR A BERBIC R D > T2 & B2 bl ZDEFE, HilHHE
W & 2 DO 2 B8 LT, ROS ARk Nox/Rboh DFEREMEMT 21t 6D TV 5,

TLRMEDOIROEE TR BEE PR 2 HFICT 5 2 L Hiff S 2 BEE =3 r 2 €7V
L LEWgEDH <, &5 Rboh Bin 1% KA LI BRI CIIHHIAIN NS - ERe 2 R+ 2
EERH U, AT = 7R ke iz, B S ERRE R L, Mg
FEREER 7 0t A 2584 5 ECHHRENET VIR b B2 N TWAHEMTHDH, £ T
FPARMFIETIL, rboh KABMEWIIRIZBLAVIZSLH 2 AR - MR L~ L CORRBRFE 1 HRE L < fif
Mrd 22 & CHREHEMARD LS & LTWD, BlxIE, kOB L & MlnkE D s etz 10
{8 2 DR A R LI fBHT s 1%, RR % 715 50 25 E D o fiatk, EFl o512 B 035k
DHIL, TOZ EPEMEREOTRICE L WA LE BT O LTS Z EnNRah, 7%
T, 2O rboh KIBRMIKRCIIRE 2B IRENED 7 F 7 TEOBRICEEDBEO LN TBY ., #
T < EELIAMEE 2 I WTZIEE R D DA A=V U TR D TS, AREKTIE, ThbH0
fEMTAE R % H & 12, Rboh HI3RD ROS AHEY) DFERETEHIZ B2 72 4% EI A4 40 > TV D AIRBPEIZ D W
Tigm 3 Do

— 100 —
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X1 2FEBREICESBR1 3 FHBOBRE
Dynamic in vivo observation of single molecular motions in C. elegans by diffracted X-
ray measurement
OFFFEIL Y2 B Ot 4. FILOBE Y, FHEE 2. ZRBMgL 23, HE R 28, fex AR 124
VHUROR, ZRERRAIE,  PERRME - BUK OIL, “SPring-8/JASRI
OM. Kuramochi*?, H. Sekiguchi*, K. Aoyama®*, M. Doi?, K. Mio>?, S. Tsuda®3, Y. C. Sasaki'-*
"Univ. of Tokyo, 2AIST, *AIST-UTokyo OPERANDO OIL, *SPring-8/JASRI

flie D& L XTE DL TR OEIICIL, # NI E

1 3 FONEESRGSEERERL b, A X i . \\\
ZFM L7z 1 53 F8BME (Diffracted X-ray Tracking: X?—L

DXT) [ZHDZ R EIZT / fidhatiak L. 7/
FEga2 DO X MREHT AR > N (T 7 xik) OfEEL
BT D ETHURTE 1 o ONERRIERES
(0. x7W) #@EEBEICNET 2FETHS (K
Do THETIT, REMRDFHIEZFD DNA R &
RIBOyTEEE~A 70, SV TVT Y (i
A L CE 3 A — FL) ONERERE CTHT 5 2 LI L TE T,

Fex X0 DXT iEERIICEM T2 2 LT, ERNOZ L oRTE 1 4y FEIRE A BT 2 JeBRT
AR TV D, Alal KSR &0 ) 2 =— 7 e Rith & b DAY 737 E (AntiFreeze
Protein: AFP) (23 B L7=. invitro DXT #H2>5 . AFP1 0 FIXIEEN TR - TH, FDOHFHNIE
IR TES, LA EFZRT LV BHRENVERRIELNATWS, EENICENTHREED
BIRNHOIDEDTARD T2, #HE AFP =4 / fEi T
FERE L. X #1718 AT HE 72 PDMS (2R A, in vivo JHIE L
7= (K27, BESNTZ X BB Z A —7208, i
DOFEHRDOEFEMRTE, »OIEFE R L FRREOER)
REN) o Uiz, FE o, MREBIRIN, (RSN CAfh fb O [P R
T D2 LTk L, RN T ~D T /i ib i
HEOFELE O, &HIT, MBI OMERIC X
0 X MRIRGOLE OHIEAS FTRE & 72 0 | & E L C R
R TEL LT hRo7c (KM24), LEDOX HIZAR
N DXT {EMENAIZ AT T, ZHAVE TR TIEH 508 B AT
IRAER AT, BUE, IBEEHE IR D8RR AFP 1 4y FEIREORIE « MEFTIZEY $A TV 5,
Flo, Fx O NV—TTIFHAXHEZFIH L7 1 5 75Hi%E (Diffracted X-ray Blinking: DXB) %
EZRL.ITRXHBLLD 1S FEHIG R TN S, HERD DXT & AT XHE F— X &% 1/1,000
FREICMZ DD, AERNFHINCE B T Th 5, BIfE, DXBIEIZ X HHRHBO 1 515+
HRATEY | AR TIIZNORFOIY MO T BT LIzuy,

X-ray

protein
N

substrate \|

diffraction image

H1 X157 FEFREDHME

X2 #HE L= in vivo DXT SR T L(E)
LR H AFP QO EIFTRRYRE)
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X # 1 3 FBBEICE D TRPVI F v RILD 3 RITEE
3D MOTION OF TRPV1 CATION CHANNEL DEPICTED BY DIFFRACTED X-RAY
TRACKING METHOD
Offff=-— ', ZRfak ', BFEIL 2 BAMSE S =BRRIN AR Ex Kpx >3
VRERSHIE « HURSEN AT o REHAIEANT OIL, * AU R R FBE T sEIsR R AT 20, 2 e
KR E > # —  SPring-8
OShoko Fujimura!, Kazuhiro Mio!, Masahiro Kuramochi?, Hiroshi Sekiguchi®, Muneyo Mio', Tai Kubo',
Yuji C. Sasakil %3
' AIST, ? Graduate School of Frontier Sciences, The Univ of Tokyo, * Japan Synchrotron Radiation
Research Institute

Transient receptor potential (TRP) 7 v % /VITAMAABEI /A E LINRMEME , (L7 E. W3l 7e
ClickoTiEElbasn2 v —ThH o, TRP F¥ 2NV DELITHEKD W5 L ZAITHFEIEL
TRP vanilloid 1 (TRPV1) (3 7 WA 2 08, BUIIIGE T 2 HEER & Z2H > T\ o,

A [A] TRPV1 OVEEIHERE 2 f#BH 95 726012, Spring-8 (2T HM X # & A7z X 14 FBEE

(DXT: Diffracted X-ray Tracking) ##Zx7c (FXZM), DXT TlIZ o/ "7 EE 4T/ fidh TE
ik L. BT ARy b OEERES) 2 ERE 0 | FlRf x & LT 7 AZ A SMTFHI Lot 21T 5 72,
IRFR /0 fiEBEIE 100 u m/frame, ARG IXZNZEIA 0 =0.18 mrad, A x=0.74 mrad TH 5,

ZORER, xEhH M ORESERNX, b 7Y v HERKRFOICHER S -, £72. TRPVI OT
VA=A N ANTEGE O i moRIESER)L, YA R ANTEGA SR THER
MZBNTWe, £, 2D OEENIET /i CEm T OB LV B s Z LR T
Too BVRIBCBIL CTIE, BAR (WT) LBUSEMAZXBELEZN) VI a—% b (TRE
N629K/N653T/Y654T) DIEEELEEOFE R, WT O x fEI% TRI & i L CHEICE WD & DR T
X7, 51T 50°C. At=2.0msec BT D x 1%, WT iZ~A4 T 3% (—) flic, TRI X7 7 & (+)
N FE=RI0A0 OAR Y D HER T E T2,

TRPV1 ZHWV = X #1192 FEHEDEE

— #10nm FEOET/
#EE% TRPVI 4>

IRDBITRZHL. A
= OB FDREE
Gold na;1;c\rystal E)j[:ﬁ@j Lf:d_/r%ﬁ
(40-60%m) ROEE4BHT

s Beam
™., stopper 5,

¥t In aqueous solution
Yc At room temperature
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Super-resolution microscopy revealed a novel chromosome structure
OE H#iE ', Rawin Poonperm?, JIEEEE ', FAHEE 3, FRME Y wHA—2
' PEREHIR AW TR A A AT 4 AABFFEERIT . 2 RBORER B LA Je R, E s E0r2E
PEREASK ICT BFFERT. ¢ KRIRCRZF R AR AL AR AT 7E F
OHideaki Takata!, Rawin Poonperm?, Kaoru Kato', Atsushi Matsuda®, Yasushi Hiraoka*, Kiichi Fukui'
! National Institute of Advanced Industrial Science and Technology (AIST), > Osaka Univ. Grad. Sch.
Eng., °NICT, “Osaka Univ. Grad. Sch. Biosci.

BREADIT, a2 UBRIEHRZFLE L TV D DNA # Y@k & LT D iiEIc = o)
7 MY B 2 L CRENOYERBIEHE RO A ZLL TVD, b L, RAEMREENEL
SHEEE W E | TR O Rl E 2SI T LR BEIILDETIEZLD
WROFKRE 72D, ZD7=H, DNANED XL I L TRAE~LIFVEEINDIDONE W) KT
W, RSSO BMEBEBIEN E < 0 BITh T& e, L LA D, Y@fIZDNA & & L3
JENEEECEES LICBEERTH L0, BUEOBEMEHITZ > TLTH., ZOWHED
BIERIAT HITITE S TR,

ARIFFETIL, HIGAR AT 2 ECEERME 2R Yl A ¥ v 7 4 —/L FEIE”
WCERZ Y Tle, AR v 74 —/0 R, QeEfKBo Foiciikic o+ 5 2 o 7 Binb
IR HHEE T, DNA 20— 7 RICHRTEYISE D 2 &L THRIROEAEEZBEL WL EEZ bR
TEY, TSICROEOEKE BERDEETH D, LrLAERDL, ZOERREERNTED
LT LTEERSNDDONIHLNE RS> TR, KRSy 74—V REBRT 52EAE
ELTE, 2T v AR, Topoisomerase o, KIF4A 72 NI HILTUW D, AAFFETIE,
FAMRG T TEEE (3D-SIM) & EFEAMEE (FIB/SEM) ZAIH+ 5 Z & T, kN THoZn b0
BAEOGMZFICBIE LTz, O/, @ OEOLBMEE T, AXry 7+ — /L FERED
Oy A G AR O H T 1 AROERK D534 27~ L7223, 3D-SIM 35 L UY FIB/SEM % H W\ = #1221
KU, I RTEHRLS EIZ2ARKDEROZHTHL ZERHLNE /o7 (K), £/, AF X 7+
—VNEREEZ ) v I XU LI OREEBIET L2 28Ik, 20 2 KEIROYEER R X ¥
74—V FIEE ORI, 2T v AR L Topoisomerase o DFHEARENWT L HH L
Nk otz EbIT, ZORRMFFRIEAF v 74—/ K FM  3D-SIM
HEE DRI, 22 % - —¥ TdH % CDK1 K AFHI 72 KIF4A
DU UERAIZ Ko THMICHIE SN TN D Z & B B2
Lo,

UbD X5z, BRI KD GBRA X v 7 4 —/L N
AT 2 KON SHER SND Z &> TE, . #=ATEWEE (FM) B AR
et IR ICE B O G 2 FFo 2 & C, kT REBEMER (3D-SIM) THL
HYERHE DR D ERH E 2 AR LT LTS & BLEREBAIXvIAL—IL
E2H5b, K1&:& . Bar, 250 nm.
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pH B2ERX TO—TIC&2WEHMBRTO LRy TEHED in vivo FER
In vivo Observation of Dynamics of Osteoclast Proton Pump Using pH-activatable
Fluorescent Probe
OFIHEST Y, RARMER D, Hgfntd 12
D RBRKRFR B LFgeRt, 2 RIRKRF 77 v 7 4 Thfgik v & —
OMasafumi Minoshima Y, Yuta Omori Y, Kazuya Kikuchi

1 Graduate School of Engineering, ? Immunology Frontier Research Center, Osaka University

B C I MR K 2 BRI & B 3RS K DB Y IR S, BE IS Z & T
TEEMESHERF SN TV D, S IREE D TTHEIZ Z DT VA R L, BHRE, B v~F
HOBRBORIEIZ DN D Z b ZOKEZMAT L LITEETHLI EEX NS, Fx
DT N—T"TlX, WE MR E 203 & ZITTERT 21K pH S8 F B L, Bk LickiT 21K
pH fEIZ A L CTE 287 v — T ORRRBICIM VA TE M, ZNETITHE LT —7
DAL, AETEEMREEZBETE L N FEBEMEEZ WA A=V Tk
17952 LT, e fﬂiﬂ’mwﬁﬁ{tffé%%%éﬁ 2TLZLITHESIL TN D

S HITHWRIERE ORI A TR D 72012, Fex 3EHIIC 1T 5 ATP BREVE 7o R

HRBIZEH L7, %'&Hﬂ@ﬁ%‘iélﬁﬁcﬂjéhéﬁﬁ I hUARSTAIC Lo THUThbILTWnb EE XS
NTHEY, ZRNETOMEMIRTa N Ry TOA A= THERNSIE, MR & 12E D RTE
MBI DT PBEIN TS B, L LR b, Wo, EZTHBARMKE L TH 20 OEHRAK
MLUTERY, BRI & OBEMEN AR TH -7,

Z ZTCARBRTIL, pH e 7T m—7 %2 T 7' m AR 7 #iE &K pH ik & DRI
EAA—TTHI L E LT, AaTE CIC» L pH st 7 e —7Clidre bRy
T ORI N T WD RkEAaEE & N E L RNE R > TWelod, B SR GAEBIC #t %
R pH B u — 7 2 kE - AL, TOMEICOWTEHME L, ZOf %R, w7z pH 8
I CINE N ARER R E 7 10— “Red-pHocas” B L7z, ZO7u—7(Z i”ﬂ’ﬁ‘\ﬂ%ﬁf\3§<
WATDHDEARARR— MENHEAIN TS0, BEBITEHMRCHRICEE, HET5
Z LR TE B, Red-pHocas ZHEHIIE Y v kR 7 DER S Nz~ 7 AET )L C%Eﬁ L., 2t
FRhEBAMEE IO TEMMEDO A A =2 72 T2, 70 F R T ORRTE L BlfkRE T
pH RO L% BRFFIZHZVBI T 5 Z & T, FMiar e bR 7O X T~ 720
TEROEZ ) TAE A LTHRZD Z LIRS LT,

1) T. Kowada, J. Kikuta, A. Kubo, M. Ishii, H. Maeda, S. Mizukami, K. Kikuchi, J. Am. Chem. Soc. 2011,
133, 17772.

2) H. Maeda, T. Kowada, J. Kikuta, M. Furuya, M. Shirazaki, S. Mizukami, M. Ishii, K. Kikuchi, Nat. Chem.
Biol. 2016, 12, 579.

3) J. Kikuta, Y. Wada, T. Kowada, Z. Wang, G. H. Sun-Wada, 1. Nishiyama, S. Mizukami, N. Maiya, H.
Yasuda, A. Kumanogoh, K. Kikuchi, R. N. Germain, M. Ishii, J. Clin. Invest. 2013, 123, 866.
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DFEERMZEA L LD T I NY —F% U T OREZE
Development of drug delivery carrier for myocardial infarction
ofn AR FE'. DasaSiva®, FLiL—/k!
Brent French?, Kimberly Kelly?, Alexander Klibanov?
VR IR 23545 2 University of Virginia, Cardiovascular Research Center
oRyo Suzuki!, Dasa Siva?, Kazuo Maruyama', Brent French?, Kimberly Kelly?, Alexander Klibanov?

! Teikyo Universitt, Pharma-Scinece, 2University of Virginia, Cardiovascular Research Center

QEL:S)

o, i FFIE % O D A ZEERALIZ W T DI O RERCHA 2 EET 2 A OFT U N Y —
MEEL I TWD, Lol DIEZESMICIRLSEYE T Y NY —T&E D HIETHIIN
TR, ZHETICHFHAIEL, VUVIBE A FIEO/NMITH L Y AR Y — AREIHURLRT T R
EMIT H 2 L TEEMEM AR EZ T U NY —FEETHH I 2R L TE T, &2 TAMF
ZECIE, DR IEENL~DIY TV XY —% % U 7 OS2 HAZ, M0 FEREGT % 0O i R ZE T
PAZEET DT F ROBBEIT O & & IS, ODIHFENNICEREZ R T XTF REEMi LTz
YR Y — LORERT 21T > 72,

[ 5]

77 =TT 4 AT U AEIZ L BRI ERERE O DB ZERAICER T ORI F FOA S U —=
YT EATol, TITHRLNIEATF Nae, st 7V LT U RY — LB LTz, ZDOXTF
REST Y AR Y — L& LIHEEET L~ U ADRBFHIR LG L, OFEIET~OEMMEE  in
vivo WA A=Y U VEEERCTRF Lc, £, DIROMMRE 2 ER L, MfENO U R Y
— LD5 A E R LT,

[RER - BE]

T =TT 4 AT VAR LY | BT O IR ZESAL O M N AR, AR, A5
FRMEZEMIE . O AR RTERARID £ 72 13Mast~ N U > 7 RSHEE T 2O T F RRHTZ &N T
X, TNOHXRTF RO L, DIHIRICHEST 2 X7F NIZEB L, VAR Y —AFKmIES L
oo ZONTF REMVRY —LEEHTT UL, DHFEET L~ T REELTLEZ A,
ZDVRY— ARSI ERET 5 2 EBNH LN E o, ZOZENDL, KUKV —A
SRR ZEEAL O DRI~ DO 5+ V 7 & L CHIAAREIC 2 D b0 L WIfF S D, 5%,
ORGSR C B L U AN Y — L2 L DAREZEIC B T 5 D REEIEH 72 2o
THRHEITO TETH D,

(7w

T =T 4 AT VAETR LT DRI ST 2T F RE VR Y —AICEMTHZ &
T, ZDYRY — LR DHEEET L~ 7 ADIREENLIEFET 2 Z LB E ol 55,
ARYRY — DO ZEERA~ OISR S 5,

— 105 —



P-32

BRRGET—H—ZRAVEVHRRRADTIF U745+ D
FATAA—=DVT
Live imaging of actin filaments using various markers in plant cells
BUERPAY, RIRESE 2, JeHEME ' RHEKER?
' PERERIRR AW FERT A 7 v AR, 2 PEEEBANKR A WIIEIT S A A AT 4 VAR
3 FLATG FH RS S it B T
OSaku Kijima!, Akira Nagasaki?®, Taro Uyeda®
! National Institute of Advanced Industrial Science and Technology (AIST), Bioproduction Research
Institute, > AIST, Biomedical Research Institute, > Waseda University, Faculty of Advanced Science

and Engineering

T U F TR BN T, e REERBEREICE S LTV D, MlNICR T T 7 F T
4T AV NOBET, T T MR %@%Téhf&f%%ﬁ&y—wf@é TN 35
FBTIF T 4T A NDTA THEINI. TV F U X378 (ABP) O—D2>ThHHH
/@77?/%%%%4/(Mm)k&?%%ébk%@#@@f%b%ht(&maﬂJ%&
ZAVLARE, #Ex 72 ABP HIRD ABD & GFP it & L7 T 7 F o7 4 T A hO~——RRFRE S
. WEMHINTOT 7 F 07 4 T AL ORI A FT IV APHLNERSTETWD, £
D—JT, WM TILT 7 F & GFP & EHREG L 72 GFP-actin (2B 2B OIS ILN Y
g, alt, BETY O —OR S & GFP OB ENEZHET 5 2 LIk o T, AN T
GFP-actin D7 4 7 A 2 M EHLZT 5 Z LIZkP L7 (Kijima et al., 2018), Z DEIZETIEE W T
YA RFRFORRNDT IVF LT AV T H—LThDH ACT2 & ACTT D JHE % Lol U 7=t F.
BN Z LIZACT2 & ACT7 IXBRDIRO 7 4 Z A2 MV AT TV, S 5 IZHBREN
W2, BHE CTIRK NS TWDT 7 F 7 4 T A hO~—J1—Th 5 Lifeact [T1T & AL

D ACTT DT 4 T A NeTFYv Liz—J, ACT2 D7 4 7 A FDEL BT~V Lo Tz,
% Z THLEEIL. GFP-actin &£k~ 72 ABP & 5\ T ABD % 38l X GFP-actin & D JRITER T «
T AV NOBTEBE L, BERICIE, 747V >, B U ADF (actin depolymerization factor)
72D ABP & ACT2. ACT7 % Nicotiana benthamiana DHE\Z—BANZ KB S E7-, FOMRE, 4
BT 25 ABP & GFP-actin DfA GO L > T, GFP-actin D7 4 T A b DT ABP D
BOEFITENR AL, Hlz X, GFP-ACT2 & GFP-ACT2 TagRFP-fABD2
TagRFP-fABD2 % 1583 U 7= . fABD2 I3 ACT2 |8 CAR 3 s
DT 4 TA FO—HZE2T~)L LT (Fig), 2N H
ORI MIANO T 7 F 7 4 F A k&
ABP DHHAAERIZOWTERZ D H & & HIT il
MHIRNOT 7 F 7 4T A MO~ — 1 — '
ZEIRT D ECHEHATH D, REETIE, b0 Flg N benthamanad)%d)iﬂz%ﬂ]ﬂ@
BISEROFEM L GFP-actin 25071 ho~ (235142 GFP-ACT2 & TagRFP-

—H ORI DN TR 21T 9, fimbrin second ABD (fABD2) O E7E
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N TOREFRICELEDS T U oN\BROZ R OB
Color-coded cellular imaging of T lymphocyte accumulation in the lung
ORFNPFE " KERE ', gk
VA RFERABEESSRIIIER, 2 THERFER AP IR
O Akihiro Hasegawa', Hidetaka Ogino', Toshinori Nakayama®
! Yamaguchi University Graduate School of Medicine, ? Graduate School of Medicine, Chiba

University

i BRAEMIEZ 1L L & 327 LAF —MERIER BT, FUREMEIC K 0 JUR R R AT~ L
AN=T(ThyFEAFHEE S, FOPURICHERE IND Z EICL D RIERIEDFEINDH, L LR
O T MfEH o ECiiREfiiaoos—t s MEETH Y, EEORORIEDY; TED X S ek
REABIZ L TWH DD, FRCRET 244 2 v 7ROk, BELE TS A7 v
IRHEEENREIEI SR o T o Te, T TRIELZKLZ Lo~ 7 ADOMiT T AilORE % &
BN T AT DIMBIZEHE L2 TV Z A AR EE =2 ) V7R B XN~ U ARAE X T
WD EEMONTE ETFARET DA A= 0 7Y AT D2 W THIRET O 21T - T &
1o TOFEER, =7 AMEET /L THREW AR Z PR A Th2 Mo i~ LR I3HUR
WA 6~20 FFHTH LV, &N THIMOLER (focus) ZTERLL T, £ D% OUFFEERIRESC
RIEFRDIER 2 L TV D Z L bh oo, IRICHMOBERER T My 7 & » MOV THIRK
A% Dfii~OR AR A bl U7z & Z A, Thl MIEIZHBEZ: focus ZTERET . ZOFFEIZ L - T
JiikAk N COERBEAN R D Z ERPH N> TE T, EMOMMERET IV E L THEIERR
PENT 2 & 7 /1 2 I COE i ORISR 2 iRt Lo & 2 A, L T&E 72 T MlaCar ek
FAREPIC ) — IR L TR 2 TS T, RIEE T /LIS X 0 kBN CoMiaiEh 23 #7225
ZERLhoTETR,

= ZCARZETlE., MR OFEESCRIE T T /L OEWIC X DR OE N EZH ST 5
ZLlxAHEBE LT, Th2 Ml L focus WA IS 2 KFDRIEZED -, ZDOFER. Bl
ICAM-1 HLIESCHL TNFo HLif72 E 25 L T < LM BT T /WCEIT 5 Th2 AL OEFED #if] =
Hu. Th2 MREEREICBE 54 2 9 723 B2 & 72 > T & 7=, Focus TERL DB 2D 5 ] D & - )
VAR PR L C & 72 PURARSAY Th2 #if D & B2 L » TA L2050 #Ia 0 £ 0 oht
JREE R E OHBNTH D & B 2 FURRAZ OB OERBEX AR LI 2 A, Th2
i & [R] CIGATIC focus ZTERKT 2 Z E M BN E R0 | focus TERRICEIT DEHEINRB ST, &
7o PURRF B Th Ml & Th2 A B 1R U focus SEIICERET 5 2 L Bboo T,
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Toward Automated Identification and Analysis of Cell Differentiation Stages using
Bright Field Microscope Image by Artificial Intelligence
Archana Bajpai!, OToutai Mitsuyama'
! National Institute of Advanced Industrial Science and Technology (AIST)

Many researchers in the field of biology must deal with culturing cells
which requires daily maintenance work that consumes substantial amount
of time and cost. Whereas, bio-industries demand constant supply of
many cultured cells for regenerative medicine and novel drug discovery.
Having these backgrounds, we are developing an automated cell culturing

system using LabDroid MAHOLO (Fig.1) which performs medium

exchange and optic observation of cells. The latter requires an automated
computational analyses of microscope images to identify conditions of
cultured cells. We acquired cell differentiation time-lapse bright field images of cultured mouse myoblast
cell line C2C12 (Fig. 2; every 8 hours from time 0 to 48 hours after differentiation initiation) and applied
several artificial intelligence approaches to extract quantitative features to enable differentiation stage
identification. Although C2C12 shows morphological changes along with the differentiation time, it is not an
easy task for humans to identify differentiation stage prior to 48 hours. We evaluated three different
algorithms for image feature extraction: wavelet, HLAC (higher-order local auto-correlation), BCF (blurred
circle function). Our regression tests using these feature extractors and SVM (support vector machine)
showed comparative performances while BCF scored the best among them. Fig.3 shows 3-fold cross-
validation (CV) accuracies for the three extractors and their combo. Fig.4. shows box-whisker plots for

regression tests using the combo feature where x-axis and y-axis represent correct labels and predictions,

respectively. s
PR
Our D)
preliminary B ' NN East)
experiments  show I ig. 2. C2C12 bright-field images (20X) with hours after differentiation
promising results to —
realize automated  gggo 0
" =
cultured cell condition  0.960 . ? =
identification whichis ~ 0940 o . —
o =
an indispensable part %% BN
0.900 - =
of automated cell <1/ -
) 0.880 E
culturing system. . N . _;_ -
Wavelet  HLAC BCF Combo 0d 1/3d 2/3d 1d 4/3d 53d 2d

Fig. 3. Accuracies of regression

tests for three features and their

combo.
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Development of a method for local heating in a single cell using gold nanoparticles
OARZZEM | el MEsE!
BRI B 3 R SE Y
OTakaaki Honda', Khoki Okabe', Takashi Funatsu'

! Graduate School of Pharmaceutical Sciences, the University of Tokyo, Japan

REIZRARN 2B ED—DThH Y | EWOIEBIIRE S EEL 52X TWD, o, BEILM
AN D & 5 DAL F RS E XRS5 2 &b, MR PNIREE 3 O A B RE I 52 B 2 T &
THREEIND, AT LD | FRIC X > THIFNIBE S Z(LT 5 2 & OMIaNIZIZ RS — iR
FERADPFELTOVD Z ERHLMNIR>TWD, L., HMREPNIEE OFHUAKE I BICHFIE S
NTWD O &3 AT, ARG PR OHIBaMERE I3 1T 2 EENZOWTIEARTH 5, Mz
BT 2 AT 2B L DM E 2 B2 2 Z LI k0 MIRNOBGEES AR — IRy
HOERENEW LI TED EE X T, 2T, MIENIREZ BTN HIES 2 2 & 2T,

AWFFETIX, &7/ khi+% COST MMMNIZEA U CHEla Z2 RFTAIEA LTz, &7/ ki 0501
AW L TR T 5 R A R LT, b— Y — & BT 5 2 & TET R TIC K A InEE T
ST, £, & 2R EHWTINE X AN OREZ(LITE R ) v~ —iEE o —%
AWTHIE Lz, &7 /i OMEic X 0 HIRNEE S EH3 2 Z EXMR T, ERARHIE
EITHZEHTE, IHIT, @F / hi+OMBGEEOMIRNICI T 2 J{FTEIC DWW T H R L
7o RFEIC L 2MISEOFEL L TR ML RAEROBROBEZ T2, A b L AfHk &3
HINE N O mRNA 2MEEE L CIER SN RO Z L TH Y, MIIRNIEEO EFIC X VRS D
ZEPHLMNITRo TS, ZNHDZ ENLMEANOT 2 A —)L CTOIRE EA PSS EC
HikT 5 Z Lamti, S%I%, FEOMBNG F2IER & 57 L X0 JRPTeHa N IR
ZHIE L. IR DM RE I C B 1 AR EI A BT 5 Z L2 BT,
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4-color, 3-dimentional time-lapse imaging of live cells by utilizing multi-point scanning
two-photon microscopy

OB FHARNL 120 RACRE 120 AFHFE >4, RAEDEER 4 RAmMD 12

VARHEE RS - REEREIE R AT IER, 2 dEiEE R - R ERT SRR
S IEHEAE M SATIERT « AEEALRTERY, SR EFRRR AR RS - AR AT E R
oTakafumi Kamada!?, Kohei Otomo!*Takashi Murata®* Hasebe Mitsuyasu®* Tmomi Nemoto'~
!Graduate School of Information Science and Technology, Hokkaido University,
ZResearch Institute for Electronic Science, Hokkaido University,
*Division of Evolutionary Biology, National Institute for Basic Biology,

“Department of Basic Biology, School of Life Science, SOKENDALI

A=V T T 4 A7 W IE RUEREEE T, B2 0% U CRE LA SR ER T 5 2 & TREllcE LB A
WA ARETH D, Ba L, TFRIME L —F = HICROBREELHT DAL= 7T 4 A7 WL mEER 2 5t
TR HOCIAMKEE (TPLSM-SD) ##5E L, mE—27 U —D L—F—NJFHEEANT 5 Z LT, @R O fEeE
TOAERNEI W BSOS % ATEE & L7= (Otomo, et al., Anal. Sci. 2015), L7>L. B{K TPLSM-SD OJifie Yt
FRIT, B L= =R O UL 2R B EMAS T AR E 2o TV DT, 2 b & WV 2 & b FRIRHT i 7]
REZRFE A OBUTITHIIR D & > 72, —77 T ZEEBIEAOBIEI W TIF O A O - #0227 by
DOERVITHRT 5 F v RV OENE T OIRIVAHDRE & 72 0 | G ORI DN R EE & e 2550836 5,
B, AMENE WY VB THDH GFP, YFP X, A~Y MR RELER2-TEY, HHEARETH D
7280, FIRAERR IR D ORI T o7, Frex XS CHICTED 1 TR D% mUEa R E SEsIc B
T AR b T AOZEBIZEN LIZT v IF Vo ZIENENTH D 2 L AR L TE e (P, 2011 R R
A A=V 7 ERIEE), AR T, MRPAVNEE . A0 TOMAEER, X ES 2 RS T 2 &
ZHEL, EL——0ORERICL2EETALT I T —A A= 0 TEMEBIORRER R, T, FF -
B+ 7 7 A ¥ L—HP—J L R (Spectra Physics, Mai Tai eHP deepsee, # & 910nm, /L ANE 70fs) & A w7 /L E D A
L—H—3J LR (Spectra Physics, Femto Train, 5 1042 nm, /S/VAHE 300 fs) %, ¥ A7 naA v IT7—
(THORABS, DMSP-1000L) (Z X W A LIA— N CAF vy =72 =y b (BEER. CSU-X1) ~EA LT,

ZOWE, BEANZENENMNLIC Y v v ¥ —2 = b (U7, SSH-25RA) Z&E L, 202 20fhidL—
P—HOEEY Y BEZ 2L Lz, EBIC, A A—VATY v T 4 U I7H%HR (A k=27 A, W-VIEW
GEMIND ZHWTHRET 22 L T4 Fv XN O@mdRGEE2FER Lc, K AT LAOGMAMEERGEET 5720, Z
N3 BY-2 BSAIIIC VLT, B X b UNE, By e AT IFE @A Z R AEOE S 8 B msGFP,
mCitrine, mCherry & #Y6tA3 FM1-43 TEGR L, 3WRITCEIRT A T A A —T 0 7 &% Lo, TIZ, k& Ok
DAY MVREEOEWEFIA LT U IF T 7 RITH LT, b 4 SOESNEF A ORIk L
72o Z ORGSR, MR HOEROFMIAN/NFE DZFE A | 3 WOtk AIHbL L, @EBEd 2 2 LIcho THRIIL
72z #PH: 25 pm, FOEHFM: 300 ms ), LA L&V T2 1TEO B2 MEEE T 4 (L1 OIS G 28 R B 22 AT RE
72 2 e F BB A PR 5 Z LT Lz,
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In Vivo Temperature Imaging for Deeper Abdominal Region of Mice
Using Ratiometric Over-1000 nm Near-Infrared Fluorescent
Rare-Earth-Doped NaYFs Nanothermometer
OShota Sekiyama', Masakazu Umezawa'~, Shuhei Kuraoka!, Takuji Ube',
Masao Kamimura'~, and Kohei Soga'?
! Department of Materials Science and Technology, Faculty of Industrial Science and Technology,

Tokyo University of Science; > Imaging Frontier Center, RIST, Tokyo University of Science

Nanosized materials have become popular in the field of nanomedicine as they provide new perspectives
on imaging, diagnosis, and therapy. One of the applications of nanomaterials is luminescence
nanothermometry, which has attracted much attention as a non-contact thermal sensing technique in the
physiological temperature range. However, it is not widely explored for in vivo applications owing to the low
transparency of tissues for the light to be used.

Our group has developed and reported the synthesis of a B-NaYF4: Yb**, Ho*", Er** nanothermometer for
ratiometric LNTh in the OTN-NIR region (Kamimura M. et al. 2017). The sensing is attributed to the change
in the luminescence intensity ratio (LIR) of the Ho*" emission (/i) at 1150 nm to that of Er*" emission (/)
at 1550 nm as a function of temperature under 980-nm laser excitation. This ratiometric temperature sensing
is not affected by the concentration of the probe, thus reducing the dependency of sensing on measurement
conditions. In this study, we performed in vivo temperature sensing using f-NaYF4 nanoparticles co-doped
with Yb**, Ho*", and Er** (NaYF4: Yb*", Ho®", Er’" NPs), which displayed two emission peaks at 1150 nm
(Ho*) and 1550 nm (Er*") in the >1000 nm near-infrared wavelength region, where the scattering and
absorption of light by biological tissues are at the minimum.

First, the Yb*", Ho**, and Er’* concentrations were respectively fixed at 20, 3, and 0.5 mol% after several
trials (Wortmann L. et al. 2017). Ho®" emission increased with increasing temperature, whereas the Er**
emission remained almost consistent in the physiological temperature range. The change in the luminescence
intensity ratio of the emission peaks of Ho*" and Er*" (Iuo/lg) in the NaYFs: Yb*, Ho*, Er*'
nanothermometer differs corresponding to the thickness of the tissue. Therefore, the relationship between
Ino/Igr ratio and temperature needs to be calibrated by the depth of the nanothermometer in vivo. Finally, the
temperature-dependent change in the Ino//er was evident at the peritoneal cavity level, which is deeper than
the subcutaneous tissue level. The designed experimental system for temperature imaging will open the

window to novel luminescent nanothermometers for in vivo deep tissue temperature sensing.
References :

Kamimura M. et al. J. Mater. Chem. B (2017) 5: 1917-1925.
Wortmann L. et al. J. Lumin. (2018) 198: 236-242.
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Evaluation of brain targeted drug delivery with microbubbles and ultrasound
O/MREREH, $5K 55!, #IFEFEF ' Johan Unga', FGEHKD
BoOE . RIbRk . il —RE !
VRO
ODaiki Omata', Ryo Suzuki', Fumiko Hagiwara', Johan Unga!, Lisa Munakata',
1

Tadamitsu Shima', Saori Kageyama!, Kazuo Maruyama

! Faculty of Pharma-science, Teikyo University

o H] Mk & 58 o M oW E R 8 4 s (S HIE 9 2 s BIM (Blood Brain Barrier,
BBB) MFET S 720, BREMEDARS T8 LISMIIR~FES 5 2 khl%f@é JiE 3N
IS, B33 D kR % 7238k L O HED DL, B CIIBEE E ~ A 7 a T L%
%wﬁﬁ%ﬁ&ﬁéhfwéo:hﬁjﬁgﬁﬁ%;iD$L6747ﬂﬂ7w®ﬁ@%rﬁ(%
YET—var) ZFIH L, BBB O@E#MEAZTTHESE L HETH D, THETICHE 21X, BEK
ZHWIZZW - 1GR S AT LAOEE BIE L ZEMEOR W~ A 7 e T VOB D TE T,

DA a T NVEFIHUTEYRZICE LT, v~ 7 a7V EBEREIHTH Z & T,

B RAHALARTT Lo~ U AW~ OIY LN ATRETH H 2 & 2R LT 5, AHFSE
~ A 7 NT L &I A T2 g B P g i TUE D REE I D W TR L 7=,

[FiE] B R DEIHE#HT XA R 7> (3. 70, 2000 kDa) &~ 7 a7 )VORAIRE
ddY ~ 7 AITERIRNEE G- LTe, BEARIC~ 7 AMOFERICIREEZSE AT S (8% 3 MHz,
FHEEFE 0.5 W/em?, Duty Y1 7 /L 50%, 0 UEEL 10 Hz, PRETIRFRD 3 43) & RRST L7, miiE
Uik, AT H L, SO &2 SRR BAMERIC KLV BT 5 2 & T M EE TR E DK
X IZOWTEHMEE L7e, I, ddY ¥V RIZ~A 7 e A" TVEFHIRNES L, BHICKARERIC
R LUTEBERARR Lz, 0%, ETVHEME L TNV AT NL—%EE L, EFADOK~DOB
ITEZRET S Z LT, MBI OF i MR R DU TR L 72,

[RER - B2 %E®£&émtﬁﬁ7%xh7/%&ﬁbw?%ﬂﬁ%ﬁﬁbtﬁ% B
W e B LTI BRI W T, WTNOSFEDOT XA T U2 LIZGAICB N THET
WEE SN, ~4 7 a7l &@ﬁ%%;iﬂ/X7Ww%&5Lkﬁ%3ﬁﬂ%
INOARATN—% B BT 5 L EADODM~OBITRICERRAZNRO IR ole, ZiLD OREEN
E\v47mn7w&%5ﬁ%ﬁ%¢5_&f\mmmn@%%%MW«%Lféé_&\%;
OMILIEAK B P O B P L X TR THh D Z L AVRIB S iz, 4%, X0 3Rk 2 510 L <
WS ZET, BEMDOEN~ A 7 T EEER AR U M35 E ORGSR 5 &
Wrrsh s,

[#EE] ARFZE0—E8I1%, JSPS BHFE (JP15J10508, JP17HO7119), SCHERFFFAFASE R BRI A KaAk
e (CERE 25 4£~30 4£). AMED (JP16dm0107115) DBk ZZ 3 7= D TH 5,
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Analysis of gallstone component using FE-SEM and EDS
OKRA T, 5!
TRV ORI
OHajime Mizumoto', Liming Li!

!Graduate School of Photonic Science, Chitose Institute of Science and Technology (CIST)

AARNDIEARARIT 10%TH Y AN L &IN5, AR bRV RO—D
Thy, HAZERAELTWD &, HERCIEREIZZR YW, BAaoREEE LTL, Ak
REFNC LD NARIBER L —Y =T 7 L — a VX DR SN H D, D OBEETIE, B
LEEETHT 5 2 LN TERY, £2TC, BEAVAL—F— 2 AGRIARIC NS 2 &
(&0 BAZ ST LUV TR L BB e E 2 BT 2 2 L IR STV D, ARBFFE T,
Bl b —F —BAIRRIE AL T 272D 0% A L LT, BRI EAE 7ML (FE-
SEM) % AW T, A OFRERES K NS OB 41T - 12, £7-. TRLX—08H X By
Jtds (EDS) & MWW T, JBA OREES &K OWNEIEEIZ DWW TR ot 21T > 72, FEBRTIX. FE-
SEM |2 L V) BHASEEII{G 2 M6 45 L, Rk ONEEEOBIR 21T o7, WEMEIEIZ OV TE,
A 2 BIWT U 2 DI D 53T %147 o 72, JTEHRDHTIT OV T, 15 L 7SR mi4 2%t L T EDS
Z HVHE 2170 EITEES IO Tt 21T o 7c, 7 VIid, a b AT m—/Lff,
vV e A, BEAO 3 FEEOMA M Lz, £, REMEENOIAOKRS ZFRET 5
72D, MEEMEOBELITo T2, BEWEIZIE, 2 VAT — LK Y L2 H LT,
A fe OEVER) B DB BR I & bl U IEA TR OB IZ DWW TE L L, FRRFER & LTI,
FE-SEM % JHW=47 ClE, 2 L AT o — LS A OBEMEE i 1%, 2 L AT n—/LICERT
57— MROWEEZ R TE 12(Fig.1), BV L E VA M ORAATIE, EVALE VLT T L
U EROME LR TE 2 (Fig2), £lo, BEME TH L5 2 L AT 1 — /L OBAMEEm )
S5, FL— MROSEZHRTEX, B ALV NSITHEBROEZHERT AN TE -,
EDS #HW =T Tk, 2 L AT a— i ann, Ca, Na, S 7 EOMM ARt Sz, &
72, BEULEUREA R OERAA T, Ca, Na, S, Al P 7 E OB SR Sz,

Fig.1 Microscopic image of cholesterol stone  Fig.2 Microscopic image of bilirubin stone
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Analysis of viscoelastic properties of plant cell wall by the laser-induced surface
deformation microscope: Regulation of tip growth and mechanical properties
of the cell wall by reactive oxygen species in plant cells
OFRMEAL ', RE(ZE 2. MBANNE . s 24 mHRE 2
VHOREERL R FEHEERE IR B ISR U — 2 — T T4 T A T R&T T ) m U
Fet 2 — THOREBRS: BEEEE A0 ALSARL, O RORBIRIR S DITEHEERAE e S aTSERE
AA=D T TRrT 4 TS — ORI BT S AR R
"Water Frontier Science & Technology Research Center, Tokyo University of Science,
’Department of Chemistry, Tokyo University of Science, *Imaging Frontier Center, Tokyo University
of Science, “Department of Applied Biological Science, Tokyo University of Science

YT, RFJBIZEEH nm OFELOMIEEZIEESE TR Y, BESREINEDOBETZDA
FHOME AR T 5, Bxld, v rA XFXFOME L EHE 2087 VT = 37 OFIRO
W 2 £ o 7 Jebin iR A TEPERR R FE(ROS) DRI R ERR AL ETH D Z L 2P bMnT Lz, 2
NETIZ VA A—=Z | AFM Z WO CRIRZBEORSFVEN Il S T D, L, VA A—H &2 H
WZRHIICIE, MR E 7213 1 EIC S 1T DB OALE TOFHII A ATRETH V. AFM FHlll Tl
PR & K & OBMIIEEHI G 25 S ZFREMDR S 5, Flo. TS OFFIEITRE DB
BSR4 DR R LG Z e T& vy, 05, BUBHIINA 2 B A )  Ja Bk & 254k
SENY = AT IV & BT 2 BIEORE M 2 AR EE (@ 3R, {5 5 0 8 B BURAEE )
OMEEIZ DN T OB T R 2150 Z L B HIFFC&E 5, £ 2 TARMIZETIE, MEIZBR%E
L7z, pm R — /L DX G OB R HE 2 JE it HI nTRE 72 L — P —ifld R m AN (LISD) BAMK
Bi 34 ZREANEICHIO TS L, B =27 RO SEbmpl & R O MK BE O REFEPERPES . ROS O
BRI L, AR & HIRABED ) IR E & OBMREA O NI TH 2 LA HRE LT,

R THOBBRE~OENIC LY | WHEPEAEL, RELENFEIND, R 7L
BT r—T AR L, R 70 ON/OFF Oz me Lz, FAEE TORN 7 e —7
HONAFBEEEN O REEMELMRE L, T —2AT &G, R 73tE LT 800nm @
S, B=a 7 OBEMFLZER L, 1 BRIZAE T AARD Jedml & A 2 5H1 L 7z,

Fedidil LAFRO/NT — 27 BV O S RO DO JE B BEEIIT B\ TRIEREY 72 8B D
Bl STz, —DlF, BEMRENRTT b=, b5 —DIdbHHE 2 b > THENBRT D
JEAEBEER T 5, B Tl JREEEBIZSEImD 7 ANVR & Do 1o, FE9REE, AT Dtz
NOEG SHRT ZEMD, FIEHOGMEECh D Z L AnT EBx bvd, —F, HEOREETL
O, AR S Ao T3, Seimil CIIZEh R S, SR DEHE ZRF o A
P72 &0, Sl loomilaEE IR N 2 5072 &b Z DA T 2 REMDNYE . il De. AN
TFHEOREHIa~DIGHORTREME L . ROS AEBHEAIDSZES & O T eimnidR ORI -V G g 2.
[1]S. Takeda et al. Science, 319, 1241 (2008). [2] Kaya et al., Plant Cell 26, 1069 (2014). [3] T. Morisaku
and H. Yui, 4nalyst, 143, 2397 (2018). [4] T. Morisaku, et al. Anal. Sci., in press.
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Super-resolution imaging by STED microscopy of the chromatin-structural changes in
developing cerebral cortex
OFgFfc ', BB — HhHis ' Mgk
PEEBANTIREWIFEIT S A A AT 4 T VAFFEERES
OKazumi Hirano', Masakazu Namihira!, Minami Tanaka', Kaoru Kato'

! National Institute of Advanced Industrial Science and Technology (AIST)

LI O KIMEE DSR2 (=2 —m ) 1k, B ORRREHIIE D 5 FE A4 BBk 17
HNZPEAE S LD, Z ORI S = 2 — 1 L ~DOSEBFEIC BT, flix OBAG T DN
RRBIRRAE L D, IR, AR AR R BT 58I 1 (Sox2, Pax6 72 L) 135 kil
RCEREMETL, —F, =a—8a U CREMICERET BB T (DK2 72 E) 130t TR
DN 5, 20X 9 REIEFRIEOHIENCIZ, B A b2 H3 ¥ L /87 BHREGD A F AR T v F
MMUBEIZ K D7 o~ F UOMEERPEERER R L TWDL 2 ENMbBN TS, THET
DR AEZ G T 2 7 v~ F U AEEEHIZ T 28I BV T Z2HOMIE) 515 b7z DNA
R N EH FBMELE LTV v~ F o IBREER & O AW TR FERENT OO TH
ST, o T, RN OMREESALO 1L~V Th e X N AEROEREIZ DWW TIEA 72 A
M RIS EZ D 7 v~ T UREE LA ORI 5272 o Tnveny, £ 2 THA IR,
FRARG HSE AR EE B B SE : STED) &\ T, ~ w7 A4 MI RIME ' O #hit s Al
R =2 —m D TV~ L TOESe A F o OBIEEZRR T, ZOREER. kN Ok
FAIIZIBN T, A TF IR T B T HUERIDIE Szt A b2 H3 & 2 X7 EO¥+ nm D43
RECOBEIIHI L, S 612, BHEEMRIEICEERZ A= mE—4 — LTINS
TR T DM A M Z NI H (AFHDOY VD AF L (H3K4mel/3) B
27 FEHDO Y P UEEOTEF L (H3K27Ac)) DOENRTEERZ [FE L, % ORISRk
fabREA =2 —v TR STNDZ EEH LN LT, ZORRIE, 7 a~vTF ELH#H]
DTONDEENEEIL, RO MEICENE A T2 v 7B L TS 2 EZRB LT
5. BITE, B R M EMBEEEOENRTEOBIE R E2Em L, 7 0~ F RSSO
TEEMNC AT 2 HED TV D
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Adjuvant effect of LPS to Phagocytosis in macrophages.
OKXE L', BA &y 2
PTEE LR LA E R A BB R A, T I LSRRIt L AR 2R,
OTakuya Otomo', Kahoko Hashimoto'?
IChiba Institute of Technology, Graduate School of Engineering, Department of Life and Environmental

Sciences, “Faculty of Advanced Engineering, Department of Life Science.

BIRGIERISOHFLINEE L LTEIK ~ 7 v 77—V, PURORY AR - 3fRZ1TV, BRIk
HIRREAE, T AR L CHURSRRZ1TH . ~ 7 v 77—, Hild# i O PRR 431 TLR4 (Toll
Like Receptor 4) %I L C Lipopolysaccharide (LPS)IZ & 5 4 %52 1}, /0 fifl%sE CTdh 5 Lysozyme FE
EPERIZIR D, 7V 2"0 N ThD PSR EZZ T e~ n 77—, HiROT R¥A b
— VAP LHRIR RSO —HD KL DIEFE T, EOX I BREBN BT Inbd, £t —h7
7 VI XD HUREREIZ DUV TRENT L 72

LPS a2 T e~ v 7 77—, HURZIRD AL M 21T o728 25, LPSIZL D 24 K
AN OFUR OB JASTIE, #OAERR L 7o HUR A2 B0 A A TS & s L, 2o
BT 12 BRI D R o7, 2D O LPS 12 X 2 HE O R RHE 7 E 72 ZALIZBEERFZE CTOH
HL—HT5. ZOHFBUAREDEDIIE, v~/ v 77— 0 LPS ICLDHEOERE LTo,
PUR D REE DL, HDWVITED IARFEDK FICES LT b tE26NS. £7m7u—F A b
AN —EHFIZ LD, LPS IZXZHKIC LT, LV/WERI A AD~r a7 7 — VEMDPHER
e, —EBOMBERNL, N O/NMIOBEIN e S S 24 Lo (SSCEDHN) . a1
ZOW X, PUREY AL O T/IMEDIER S & U CHIBE RS IV D7z 72, il s f
OB RN EBEZ BID. LPS FIMIIHUR OV AL REZ R ST 5 —F, fURE&KEGE
7 LPS H DA T b M YA XD & AN/ NMADOEINA A B Te 2 &b, MR D/
Fa72F BRETIE AW e B 2 7. EIoMiaoEM S OB, Ml A X0 & - 7l
HRDO/NEOBEMARK TH Y, M TLPS NA— R~ 7 7 V—%FE 45 LW oREIcALND
ko7, BEMEMVALA— 77 A —AbINMLI-T-D B X 5.

TYany N THD LPS (2L~ a7y —UOIRMHRIZBI LT, 4 a7 i in o,
LPS 2L v 7 v 77—V OIEMLITIURIRRREOZ IC b B L R~ L FRIL, FURIERRE
R LTe~v/mn7r—L TS OEREEEIT o7, T MRBEAT LA M A L EOLH)
IHURTRREE DHR L U CRIAM L 7.

VL LD f#ETH> &, LPS <° IFN-y (Interferon-y) (2 & 2 HUFERHIE OIEPELIL, BUROE Y A,
IR LOVT Ml ~OPUREE RIS L TR Z RIET 2 ERH oMo, Zhlz>nT 7R
— A P A MY —, WEGEMEEIC LT 2 RS T 5.
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YORAMRS A AMEDREAS A —D T
Imaging intracellular temperature of mouse brain slice
ORIEREAEE T, BlEm 't = /MUK !, e !
P BRI B R R SE R
OKohki Okabe!, Yutaka Hoshi'!, Yuji Ikegaya', Ryuta Koyama', Takashi Funatsu'

! Graduate School of Pharmaceutical Sciences, The University of Tokyo

AL, RECU XL L Vo ABRBICE RN B L2 5 2 TW\Wd, ZIvE TloFx 134/
P IS FTRE 2282 AR U <~ —i & > % — (Fluorescent polymeric thermometer, FPT) % BH¥E L |
DB R EEBNE A A=Y TR L V2 2 &AM O IE A M o0 1R
AA=T U T ERER LT, REPSMIEOMERECIEMEICRS 5T 51L& LTHEREZED TN D
— T, ARNIREZ(LOABNERITRHTH -7,

b VAR 78 7 & ONT AR BB RE AL 51 5 | R 70 1k T 0 L i L~ ikl n Tt h =
== R LR AT D, S O, IMIIFRREE /T E AR, 158 & v o 7 BRE
RS LR BT 2 A BRRE 2 A T 5 7210 Tl <L BV RIMER BV & FEVE R L
THRELMONTND Z &0 D, MR L ~L TR B ELCIRE IS A M 2 2 TV 5 ATRE
PHERD D, 2T, AR TITHRNEEZB OABNERZ BT 5 2 L2 HIZ, MsHi
WZBTDIREDA A— 0 THNTICER Y AT,

MR S L Cid, ~ U RABE BRSO BIEE =2 —n b U ANAMER T A R EH W, F
7oy RER U —& LTI, Z2HEHMBNA~DBEANK T 2 MBS FPT 2 e, i
FPT I3hFA 2=y hEALTEY, HENICHRNASTDIAEND, FPT BALH A A —
DU T DM EERET D Z LIS KD MERHIENICEB T DIREDA A=Y U TR E 2o T,
PRGN & I A T A AHARRPIC 31T DI ORISR E a0 F A A — PV o 7EEZ VWD
ZEE LT, MR T DIREA A= 7 ORER, MR BA SRR T D AR
— IR AR ORISR AT R 7 IR E A 2 L LT, 72, AT A AZBT DIRESAMA A —
Y7 TIE ERIREBIC SV TRIE OMIa-CHE RS @R Z R T 2 & E AR IR BN 7 IR
EAbEFR R LT,

W, BEREME TRP 7 v X VD359 2 B AR (2 38 1 2 AR IR E 2 (L o B 5
ZRA Lo, EIMARIZ LY . TRPVA (KFRITIHERE A 2R T 5, £ 2T, Bl FEIC LY
2 MR D A T A A OB PNTEEE 2 51 U 72 f5 50, i R R AF AR N EE 28 5 L
1 RFRFREE CRIRPIREE I3EE O R 2R L, E70. FEPBRE G 2 ORI ORE I
AT, MRIEENKARIRN TH D Z L 2R A LTz, DLEORERND | o 1TE MR 30 THRRTE
B L DS N O BRI TRPVA 27 L L. 2N ~DKDFHAZiE
L. WMEE~ERT D EOFRET VEIRT D,

AWFFETIE, ARRHIIRANICI T DIREA A —V ZHEE B L, RIS CaRREIC B T 5
HMIRINIREEZ L DR B2 R LTc, ZORERIT. MINIZIT DIREZE ) EPIEENICEB L T
WAHZ LR KL TRY, IBREXEEL Lo ARS: - EMFORENIEEIND,
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OTNEFNENA A —D VTR T LERVEETHMDS A T A=Y
Real-Time Imaging of Biliary Excretion Using Over-Thousand-Nanometer (OTN)
Near-Infrared Fluorescence Imaging System
OMESPHERD 12, HHEE L, EAEA 2 BN 12
VAR R SRR AR LR, 2 BORCERL R R S AT JERE IFC
OMasakazu Umezawa'*, Moe Yoshida!, Masao Kamimura!?, Kohei Soga'

! Dep. Mater. Sci. Technol., Fac. Ind. Sci. Technol., Tokyo Univ. Sci., 2 IFC, RIST, Tokyo Univ. Sci.

B BRyl  THEM) 13 W2 13 0o & T 2ME ORNEIRE (W, oA, &, dRit) o
REOWMBETH Y . FMikiE (DDS) WAL A& G#ZDOERNTOEREEZMZ 2 L CEER
B Thbd, ZIETIZ, DDSICHZIER L7cfix O 2 RF05B% S, & OERNENED TR ET
SN T&E 7, PHlO FEREKIT MK S IR~DOEPMTH 223, —MKIZEE 6nm 282 57 /KL
FIEBHRE SN2, ENOWED S 5 — D> OHRIRERKIZ, FFlED &+ ZFRIBIZ 0w S D AR
FADOBATICE 2 TR 23 0 | ATV T 2 ORIEIZ & 57 /K f O PRt B 2%
INT&E7, LnL, T 2R OREDN BIHE ~OPRM 2 i BRI 2 72 BT R  7e <
ZOHeMZE Y TNV A LATRZT-HREITEECH o7, RUFSEIE, ARERICB T 2 WEEES
U7 NHE A LNTEIIZHIZ HS R 1000 nm PLE (OTN) OiERINE A A —2 v 7 HATIC &
D~ U AENICEIT DT R O S £ CORNEIBOMEBEIIMREZ B E L TiTo 7=,

[Z28a51k] AV x=F Lo 7Y a—/v (PEG) O Kl ZBiKMEE 7 A > b 1,2-distearoyl-sn-
glycero-3-phosphoethanolamine (DSPE) % 37~ % i BLNER U ~ —DSPE-PEGak D /KEEHE 1T, OTN
PRSIV EOEA B BSE IR-1061 OT & b= MV VIERZR T L, ZHhzBRBcR TR L. OTN TR
S E BT /K1 (OTN near-infrared organic nanoparticles: OTN-ONPs) % {E$ L 7= Y, OTN-ONPs
Z 6 WD ICR R~ U7 A EFIREE G- L, 86K (ex: 980 nm, em: 1110 nm) D RNENHE % JT R4+
invivo A A= 7 A7 L SAI-1000 (FH) AW T7A T A A=V ZIC KV BIE LI,

(R - BE] ~ 7 ZITEIRPN G- L 72 OTN-ONPs (3455
%D 30 0% E T, B OME ZPIRRICER Lz, IRV T 60 57
% % TIZ OTN-ONPs O HEIF I 8RS L 7% 5 90~180 7>
BRI HRH~OBATAR A vl (M), OTN-ONPs DHOE5 i
BUTNG OERENEEYIC L V< BB L TR Y . ZOHEERR 1
R ~DIR PRt 2T U T ITBAT LT 2 L R STz,

(7] OTN-ONPs D E#RNF G412 351F 2 HOLIKDIEE /5
THALE ~DOBHHEIDS . U TV A A O®ICiEZ HivTe, &
L7 HERE(KIC XY DDS IZhISH ENAGD Z 0T 2 RiF1d. %)
RANTEAF PR SN D LW O A Y v MEFFOEEZ LD, KA
FEORERITE BIT, OTN ARSI A A= 73 E DRI HE
MDTATAA—D U TIZAITHLHZ E LN LT,

[Z2%& k] Y Kamimura M. et al., Polym. J., 49: 799-803 (2017).

DSPE-PEG, NP Negative control
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BAEP FM-AFM ZRHVWV=F# - £ESFHEREOKEES A -V T
Hydration structure imaging of organic and bio-material surface using FM-AFM
ON-HI . AR 2 /AIREE 2, IHHRESC 2, WP S B R !

' PEZERATRS A W TEATIERE TP TEER M, 2 U R LA JER), B B TR oA
OYoshiki Hirata!, Hiroaki Kominami~?, Kei Kobayashi?, Hirofumi Yamada?,

Mutsuo Tanaka® Shigeru Kurosawa'

! National Institute of Advanced Industrial Science & Tech. (AIST), 2 Dept. of Electronic Sci. & Eng.,
Kyoto Univ. 3 Dept. of Bio & Environment Sci., Saitama Institute of Technology

JE AR AT - R D B EE. (FM-AFM) O S BEARIZ A o T W 251 0 iR & TR BE 3 AL,
S, W 2 E TR A IRBREE T COFHAIA FIEEIZ /2 > TW D, FM-AFMIEE W IJREE 2 £ L
T R OWHIAR D I 750 &9 [E - R A U T2k T O K Fik g 2 a4 5 2 & N AfRE T
oD, [E-IRS TR - BER USROG, ARG 1 OREETAOHRER Bl 7R S x DBLG:
DHEIT LT DI CH D | REARFEED 2O ORE « BIGUZ EORRIZEFR L T2 iEH
INTND, FAIZZD I D72 — & W TER % 2B O B L EIZ B W T ED L9 72K
HENECTNDINA A=V T E2ATV, BRE LSO ZIE L T D, AR TIL,

O KifEAA CTHAE L - BEIRE

@ MEREME S v R BRI
72 EDORMEIGIR & AKFMEEIZOWTERET 5, OIRERABMOa—7 4 7 & U TEMNZRIL
BEFF- TRV SHREE RIS LI BEREEZFFOSAMIEZ E7 L & L CRHIIEZTT - T

Do @OIZDOWTITHIRE 2455 U 7= B SR IR 25y 718 (SLBs) EICERS L7 & R o010
NEENE @ 2 otkbsh, MFLIER#EFR(PFT) 8 E 28 RIZ L TV 5.

AREEE OBERBL, BRI N RIRIE IR SE TV o L—2 Rl BHoEEr S5 & |
BE & BREF O BEAER M E | IREVE B EOMAER NS U TEREZ T D, D1 % 8K
Boar o) - HIEE A B U ORI L, BIEE 7 B —E L 70D X 5 IRk FRET R R 4 il fE)
LN OB RAZEE L CREA T 17 7 A NV EH/TND, Flo, KFED A A—T 0 7T
FREHZERE T AN RSt 2 Eh s U CHRE 24TV, BRBR IS ET 2 KE MG T Z A2 kLT
KoFREZHRT DEDO N A5, FHITTONZREE TEIL T 5D,

@ faamny, O | ©)
B )

S pelIES

Sample Surface Frequency Shift

Hydration
Force Curve

|
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HREREETIC &L S REATEIED 3D 1 A —S VT LBERHT
3D imaging and structure analysis of skin internal structure by tissue decolorization
OWEET) . Bl A L e
"R a7 7 v VR B IESERT
OShino Nishizawa!, Takeshi Tohgasaki', Shioji Ishiwatari!, Shoko Matsukuma'
1 FANCL Research Institute
s Hivl

AR O RS EARAT IC W TR L 0 MO G A2 K> T 2 IREHIZHET STV 52035, i
. MREOBIULEINIC XV 3 RoTHI 2R G T S FIRE & R o 7o, £ 2T Fx IZPEDE
1BIZ K 2 D PR T B30 2 B N EEE Ot 2 AR & LT BRSO EBIIZ L 5 3 koo
HEYEMRAT 2 1 L7,

[771%]

F JE#if#k1Z, BIOPREDIC International Inc. (France) £ V. EREE FINFFICA > 74— Ka v
o b2 AG LTI ISR RS (A At 20 RO, 60 O 3 40) DAL~ Y [ E AL
B2 FRi & 2R CAF Lo, MR K VESH 1 mm 200 L, Mo ERE 2 v
TEAM LTz, BB KR ORI DUV CHOBSRIEREZITV, SRR A L — Y — B
(Olympus : FV-1000) (ZCTEIE AT - 7o, BE I3RS z #5112 0.8 um & F T
S 100 pm O Z G LTz, S BT 3 RoohEEMYT Y 7 & (JSOL:Simpleware) % N CHEIE
rER LI,

MR WL L7 BFIZOW T BPERRHE 2 181K % Elastin, Fibrillin-1, J 2 #5492 Laminin
332, TypelV collagen. Type VIIcollagen Z a0t sta L, 3 oTHZHRG L. Hilkn - Zilin oo fHk
DB AT 72,

Z ORGSR, FRPERGHERSE (Elastin, Fibrillin-1) 1%, 56 RE TIX BRI G I~ THEICE S,
BRI THS (K 1a) ZENEENICRD LT, F7=, Laminin332, Type IV collagen (FI3L K[
D IR BLNGRD v, s & Bl TIEWVIT A G2 h o> 72, Type VIcollagen 1%, i E & Tl
SLIEHEE )~ D BB FLEAJE 2 18] > > THRRAEIR

lasti |
OHERBE S s e Rl (QERsD s S

e L1 5 MO 1 L P e A
Hel s B SN (X 1b), S a o
PEFR DFELIY) i CIISLAREE S W b B
SRTLEW, MR o7

0 EHZ D2 LIFHEL o TN, M ek

B KL % 3 ROTHIFRITIC L0 . BE D o

i A 5 BEIEREE & BRI AE ORI i

T BMRIC OV CRRIT S 5 = & 23 ATRE

BRI, [X]1 Elastin & Type VII collagen O #2314
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BHRES a2 FU7REOHERBEMERITEHGERICIIE
Confocal Microscopy Analysis for Mitochondrial Structure in Skeletal Muscle and
Effects of Atrophy
ORHFEFE ' AIFERGE 2, gk *, s
VRO RAAE R, P EEREHAR A WITERT A A AT 1 T VRIRSERB Y
OKohei Takeda!, Shizuha Ishiyama?, Kaoru Katoh?, Tohru Takemasa'
! University of Tsukuba, > National Institute of Advanced Industrial Science and Technology (AIST)

B E HW] BRI F a2 Y 73RS CEREZ B S50, ERNEOEKTH T
Fay RY THEEN E 9 BT D05 BRI STy, & 2 CHE SBAMSE 2 AV ¢
N O I b oy R 7HEEZ FIALT 2 FIEE ML L. BRI O A2 B 2
M RUTHEENE DL S s Ak Z T 20 60035 Z & 2 >7, [J71E] C57BL/6 w7
A (F A, 6 Tln) ORFRICK L, FEFMHEZUIERT 2BRMEFIN (Den) L7, £/, F
24T 72V 2 IZAFIN (Sham) & U7z, FF#, 2, 3, 4, 7. 11, 18 HRICREAMAG 2/ H L .
B e 2 BR AL L7=, MitoTrackerRed (MT) T3 b=y R U T 248 L, LB SPEMEEZ A
T har FUTHEED 3WoeT —# 205 Lic, [REF & B%2] Sham OFHAG CTIE MT O 7
FUARRME R T (YL A TR . RECE ISR S AL, AL TIXZ O 2 LR
Z L R LTz, Den TIXBRMFRE T 3-4 H %12 Sham CTHEIZE S - ipkHEE RN F oo MT O 7
FODBEE L0, BT RO Y 735k > Tz, Z OfpHERE G O MT 7 FVixT
i 18 A E TR L T e, AWFEL D | MifMENEIO I b= U THEE % 3 IRocHYIZ AT #idL
THFRIEEML LT, £, BHEH I b3y B T IXBRMERFING SR B CRSRMERREL T ) Ofg s
DRSS Z E R BN E T,

BRI b2 KD 7 O3RTEKR

4 days 11 days 18 days
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E—RFTHAFRGTEBEEEBRE Y (TES) OA A—D VTR
Imaging application of superconducting transition edge sensor (TES) that is
spectrometric at single photon level
O —Hf, IRIMER, REXIA
PE BT AT SRR BLE AR YR 2850 Y
OXKazuki Niwa, Kaori Hattori, Daiji Fukuda

National Institute of Advanced Industrial Science and Technology (AIST)

HID X DT a— Ry 7T Nz o Gl 256 @130 EHETFHFEZFN L Ot
RILICHBEL, KT 477 ZICKVHET LD, L LEFEFEORENHETF LT VAT
4772 EHCDLGE, ENENOEROT 7 7 2w T 7 FMTEE T &I e T
BT 5, ZANGZEONRTFHRFEMNDLES, WL, FAFEICED 1206 7 i
R D, EDD pHFEFEEZFMT D &N 7 FAOWRENGHREZGED Z &N TEIUR,
KG 72 R E OUGEN G TE 5,

FRE 7R e AR TRFEHIZEE TGS (PMT) 1, XOR/NENLTH D152 1 27 Ot
o2 enca, 7+ by Z—Hokmtdas LTURSHHASNTHD, Lo PMT i35
HL7ZHF 1 OO ESOREFREZIET S Z LT TE R, HToiEEF, K BE=hv 12XV,
TRAX—LIFEREMERD D, 74 VBT 4 7T HRRIC, T ORIV X —ZEHEG
W2 Z N TEIUL, BRIZEBRERDNEMENFERTEDL 2 LI D, S 1HEOT R LF
—i3, BIAITHER 550nm T23eV TH D, 2FEV, =17 o AL b O F—2 5
LTENHIUE, BT O F—%EHENIT 2 2 LI X250 6HIEN FIREIC e D,

ZOXOI RO BRI AN F—DRIEZAREIZT 200, BREEE I W (TES;
superconducting Transition Edge Sensor) Cd» 5, #REARAMEIT S & HESERRICE W THIR
ERAED HEREIRBIC RIS T 528, ZORERIIHI IV v e Thod, 207D,
(BRI VO TR S, ZOXF DT F =12 X BREEROREN LAT DO
PUEOEALZFT 52 & T, B—HF DR FX—EREoTc 7+ b WU FEEBITE
Do Flo, KX TES ICRIN SN TEUZE I N S Z THTEEFEREZORMINS5DT, A
W RHIFH IS D72 D mIREEERE A EBLTE D, EEE. 2500 nm FREDOITRIMI BIEEEZ A L T
Do ZOXIITTES 1T, MR TRKE O @Wetas & LTS 2 /R EZ R > T %,

AFEFRTIT TES IZ K D EMIEDFEBE L [ 536A A— 20 7 ~DIEHRBRIZ SOV TR 5,

Niwa K, Numata T, Hattori K, Fukuda D, Scientific Reports 7:45660 (2017)
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BREMAKS A URT 4 THEEDT I F ORISR VIRV ET 7 2 O OMEEREH
Role of actin bundling protein, fascin, on lammelipodia of growth cone
OM P AH7adr 1,2, BEHHAL 3. SFEFRE 1. A1 BA 4, WUGZTE 3. INEEAL 1
VRERSHIENA A AT 4 T PHURRBRAE MBS, 3 ALRBEF B, 4 BES RASZAERER AR
OMinami Tanaka!?, Yuuki Fujii’, Kazumi Hirano', Ryoki Ishikawa®*, Koji Okajima®,
Kaoru Katoh!
! National Institute of Advanced Industrial Science and Technology (AIST), > Grad. Sch. Life & Env.
Sci., Univ. Tsukuba, *Grad. Schl. Inform. Sci & Tech. Univ., Hokkaido * Gunma Pref.Coll. Health Sci

PRSI O AR S L Je i C IR R M EE AR S5, el M ST dh 5RO 28 2 i R X, f#
EREZHEL, #—F v Nk 2E 215,

REMEE, 7ouRT 478, ZTOMEEODLTAVRT 4T EWIEERNLRY, EH 5
IZb, B RT 7 FUBENEET D, 740 RT 4 T, BT RY 7 FUBHEOR S
B ZAVRT 4 7IE, EELNT 7 F URHED R 2 72 5 Bl A L 7oA B RIS 2 b D,
BRI SEDOREECEBI 2 X2 D DX, 77 FUBEEY VNI ETh D, MANER LI 7y v
X7 7 FUABHEDOHA L X T E T, 740 R T AT OT 7 FUBHMEORLEH D Z E RIS
TWb, o, 773Uk D7 7 FUBMORIKIZ, 7 0 0RT 4 TIKIZBWT, 77 F
WRHESR S . 2 3 7= O I B R IR I B 5- L TV 5,

—F. TAVRT 4 THERICH, 77 VTS BT D0, BIENEEL < EEINIRMIAT
Hotm, Fxld, SIMEZHWT, TAVRT 4 THEBEO T 7 > ORf{kl m%b Bz
FRAPI|ZL YV, TAURT 4 THEOD 7 72 v OBREZMNT LT, 7 4 B RF 4 7 LREEEIC
UﬁT%Tf%\77V/@\)/%MLi077?/ﬁﬁﬂE@ﬁ%ﬁEﬂﬁ<ﬁD\77?
ARMEIN DIREES D 2 L AR LT, E£7. 2 7 AT SIM BEMEEE AW T, A ENMED T
AVRT AT OT7 7N, VBB LD 77 F U liED D REES 288 2 AR G IEEE O B)
Ekbf%xto77//k77%/@%@ LREOEIIZ LIL, 30nm LU T OALEREE,
DO, BT L—AIEAICE A TR L, EMREGICEY Ty roa ) URIBAET S
L, 20300C, FAVRT A TDT7 57U NET 7 F DAy aU— LTt LTz, 7 A
RTATOT 7 FOMEND, 77y/®mtﬁﬁx Ty NIRRT 7T MR R
ETAMENER SN, £2, ZORRZ &0 Z A VRT ¢ 7 R8O P = % G
Lk&:%\77V/T%Méﬂk77%/%®ﬂw®%é¢(?/7%)A@%ﬁmSO%&
EhdhDZ EPNRBEESNT,

IHIC, RNAI T 7> v % /) v Z oy LICfila ik, RSO B BB E L. 7«
BART 4T, TAVRT 4T EBICALNRL RoTe, TNHLDORERIZ, 77 vid, FAUR
FA4THEETH, 74 0BT 4 7 LRBECT 7 F U2 /L L, REM#EOREE & B ORERRC
HETHDLZ L ERET D,
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HMEABHRTOI IRV ILLF VD FRETA A=Y
FRET Imaging of local intracellular Magnesium ion concentration changes
OMTREE 1L IITEE L BRI 2L SREEEE] L RV KRR !

DR LA, 2 BRBEE LS
oYutaka Shindo!, Ryu Yamanaka', Koji Suzuki?, Kohji Hotta!, Kotaro Oka'

! Department of Bioscience and Informatics, Keio University

2 Department of Applied Chemistry, Keio University

~ XTI hA T (M) 135 < OMBEEEREICLZHD 2 il A A4 TH Y | MIEN TORESR
EYEOFAM, I b= KU T 5 ATP AN TO ATP 1HE ., /MakicEsiF 2 % 3
7 GNLIEREE DAL EICRLS B o TV, Fi2, M HOBRITEN Mg IR E 23 0.6
mM 7225 0.9 mM ~& —ilIZ B L. SIS RRED 7 v~ F U I e A A R
7292 & &, Fexldmiriss L7z (Maeshima et al., Curr Biol, 2018) . F7-. PR 72 12 &iH
W TO M2 REZALITMIEN > 7T Uiz b b > T D, b0 Z ik, MlaN, A vh
2T NTO 1 mM Fith TO Mg> RIEDET D MIAEREHIEIC K X 2 ZEE R LTWbH 2 & %
AR LTEY ., MRNETO MgX IREL# Z2F1~25 2 LITMIaE L F T2 5 2 TEETH
Do EDTDITITBIRH O @7 71— 7 Z AN O B IE TR ST A=Y 7 %2175
VENRDH D, Fx DI N—T1XT N ETIC MZHEIREO B W I L7 —7Thd KMG vV
— A& LTEZ, FTH, KMG-104-AsH X, XTF R T O—FETHLT N TV AT A~
(TC)Z TR IRNTFEA L CTHERE T 280 Mg? 7' e — 7 CTh 0 | MIICRI ST TC ¥ /(&
DE X7 EJELO M2 REZL = RET 5 2 L &=A[FEE L7z (Fujii et al., J Am Chem Soc,
2014)

A a1 2 13X KMG-104-AsH & FRET 7 LR 54 VNI HafflAabE, ZhafiaiT
T L &2 2 & T, MNBT CEREIOE WL YA A A—V 0 V&2 FEB L=, FRET <7 &
L CHOEN S /7 ETH D TagBFP & iV, £ D C ORI TC ¥ 7 %4 L T KMG-104-
AsH ZfES &7 L 2 A, TagBFP Zfihifd L7z & 212 FRET IZ L W KMG-104-AsH D2 603 @142
T& 7, 20L& KMG-104-AsH OHE LR TN Mg RIS U T2 b L, TagBFP @ %
L7 7Ly AL LTHW LA A MY w7 RBAENATREE 7o o7z, 72, ZhEBN, X b=
Y RUT AL, MREPENEZ SRS E D 2 8 TEND ORI RFTIAL T O Mg iR AL
{BERESTDHZ EITHEIL, & F R EE I N7 a—T7 OfAEDRIC X HHIBARET
TOMZHERIR L VA A A=V T REMNLTE T, o, XT ERDENE I Ea iRk
WK R G Td D mCherry ([ZH2 2 % 2 LT, KMG-104-AsH & mCherry fi]o FRET (2 X %
M RIEZALDORIE b AHETH > 7o, £72, TagBFP & O~L7 | mCherry & D27 % [RIRFIZH W
5 Z L THIRIND 72 % 2 23 TO Mg IREZ L Z FRIFRFICHIET 52 2 L b AEETH D,
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AFEBHETRHER
Microscopic world observed with optical microscopy
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Diascopic microscopy with focus on Bright field, Phase contrast and DIC
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Fluorescence microscopy
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High sensitive cameras for fluorescent microscopy imaging
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Single-molecule Physiology
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NT—oFA A=Y 73 Thiv, MIRRNTERGFRED LS REEZ2 L TWDHD0MRH 60
2720 . AR LW D BRI A s, ARETIE, 9. O TR A=V S
ERED XS BRSNS 5,

FNT, = FEA A=V 7 OpE LT, v~ =" GroEL,GroES ®4y 1 A 1 = X LT
B9 D HFZE 2R T 5, MBRNICE T 2 % VXV EOBRIEERKIX, 1Y v ~tnr EEEn
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¥R ThHY, BUEX R EEMIE L, ATP KPR ZDIEE R 7 4+ —VT 4 > 7 N7
Do X ROVNEDIICH U RIEDT +—IVT 4 T ENBLTNDD0, ZO/FFEN
KHHELTWDON, KIFED Y ¥<r =2 GroEL T %, H¥ D GroEL OIGET /L TlE, —
OHNZZHIZ GroES IZUGT 5 B 2 DAL TV, Fx X = DOMEM[EREZ GroES L fEA T %
SISHIENTFET D DT A A=V 7L > THBMNI LTz, GroEL 2WEMEX /Xy
HREIS U CHARAUGEYI DR D A=A L EZOABERICOW TN T 5,

I 6T, MENO—FH8A A=Y 7Ol LT, ha U RRTTF URFK MPL O % &K
JERRD A F3 = X L %A@ 3 %, MPL IE— B E @A OIS 2508 T, BAZEK - /MR DR
[ZHBL L T b, MPL &R kix, MPL U %> RRKIZ K 2 AIRR s GEC B O fiIEIC B2 72 & &
DM, ZOEBIZE 3> TWiinoTc, Fexld, MPL O—53FA A— 0 7 % LT MPL
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Confocal Laser Scanning Microscope and Multi Photon Laser Scanning Microscope
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Resolution limit of optical microscope and superresolution microscope
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Airyscan: next-generation microscope detector beyond the confocal pinhole aperture
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Super Resolution Microscope SIM
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-Latest Technologies of STED Super-Resolution Microscopy-
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Observation inside living brain -Two-photon microscopy
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! Research Institute for Electronic Science, Hokkaido University

Two-photon excitation fluorescence laser-scanning microscopy (TPLSM) has become general
and widespread to the various fields of life sciences in this decade. Especially in the field of
neuroscience, ‘In vivo” TPLSM has revealed vital information on neural activity for brain
function. On the other hand, in the era of “connectomics”, visualizations of morphology and
activities of numerous neurons in vaster regions in the living brain are required within a short
period.

Recently, we have developed we developed novel TPLSM that uses a 1064 nm gain-switched
laserdiode-based light source with average power above 4 W, pulse width of 7.5-picosecond,
repetition rate of 10-MHz, and a high-sensitivity photomultiplier tube [1]. It enabled to
visualize pyramidal neurons in the hippocampal CA1l and in the hippocampal dentate gyrus
(Fig. 1). In addition, we have tried adaptive optics to compensate spherical aberrations during
“in vivd’ observation of deeper layers in living mouse brain. We then improved the fluorescent
signals from Layer V pyramidal neurons and the spatial resolution. By utilizing these
techniques, we next carried out “In vivo”laser ablation of neural fiber at over 500 pm depth
from the brain surface (Fig. 2). Moreover, we have successfully improved the spatial resolution
of TPLSM by taking advantages of STED technology [2]. In this presentation, we will discuss

these improvements and future application on the basis of our recent data.

R C7!.'|neuron
o b -~

Apicéﬁdendrite

Fig. 2. “in vivo” laser ablation of neural fiber

Dentate Gyrus

R [1] R. Kawakami, et al, Biomed. Opt.
Express, 6 (2015) 891.

[2] K. Otomo,, et al, Biomed. Opt. Express,
9 (2018) 2476.

" 1600 um

Fig. 1: “in vivo”imaging of cortical and

hippocampal neurons in anesthetized mouse
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Basics and application of fluctuation analysis under microscope
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1). Fukushima, R.et al. Two-detector number and brightness analysis reveals spatio-temporal

oligomerization of proteins in living cells. Methods (2018). doi:10.1016/j.ymeth.2018.03.007
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Visualization of cell dynamics using the light of firefly
OV sa !
PEEBANTIREWIFERT S A A AT 4 T VAFFEEREY
OYoshihiro Ohmiya'
! National Institute of Advanced Industrial Science and Technology (AIST)

FOICHT 384 FEAETHOX Y ¥ OFFEET VA M T L RFFATLAN D Z L0065 % 7 an
HDHZLEMS TN, BARATHEFLORFRN DR X IVOFLRBNEAET 525, AP 4
YIOFIRPFAET D, LU, D EMDOFOMEE Y 1319 il Th 5, 1821 -~ A L (Macaire)
0 S DOERIEL BN o TNWD Z L%, 18724E7 ¢ 7V (Phipson) IFFEATZFA
BHDDFNI TV TORNWTHD I EEEEIEDTND, T LTISSSFETT U AANMEET =
A7 (Dubois) IFFENAEHOTIZIX HeDFE L7 =V > Luciferin) | & DEDFEEIELSHE
HACF G il 9 DR Ly 7 =T —F Luciferase) | 35 Z LA LMMT Lz, £, )
HEMORFE R 2T 8o ThDHE 1T MR TRALDER]] OARA L (Boyle), 19 ffdiziZ S
A —)b (Pasteur) DAHIZ LTI LN TED, BAANOEBSGIEFIZKE S, 19 A1
X EARAZEE DARINBASND, B35 oL b Wb B ERIE [HRZL] v
JEMSMCE b4 E A, £ LT IS ISR O 7 X 7 AR A2 28 2 7o fk st
BT GFP DR EETH D70 L, L LWEBIZILS Z ENTESD, ZNETOHZICLD,
TRTTEHRODEMRI O OB TS, ZOHFAZFIH LAEMBLEZH LN T 5
MIENERLS>OH 5,

HE, GFP IS L2 X7 B LA LMIRN TRELSES Z LT, MR 7 ED
HIAN TOJRMER T fMA A A=V 7528, EoMldNO Cazr> ATP F O 7 I
ZAAET D Z ENATREE 2 D AMBNRICET A b Lic, RZAONE £, [FERZRENTIC
HAWD D0, @it &AWL OENL, fIFENETHET 20123, & EFAL 7Y O
FALIZPE QML BSOS TA A=Y 7T 5/ Th D, Itz T2l 1 5 Lr-uL
THHERHTEDD, KEYTHLENRD DO TEBEDRVGFTOMITIZTE 2V, Fiz,
IR 72 ETOEHRERME L 2 5 2O RO A A —T » ZIZiEmnien, —F, EWREi b
FOETHLDOTNY T =) ey 72T —BRHE2I3NEHT 5, LLRES 1D
AHRHEND KT L ETFUT EMINTH D, 22 LR ER EIIMEE 259, EREIZh
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The most flexible imaging solution ever!

High Speed Confocal Platform

The game-changer in confocal
microscopy - with the Andor Dragonfly
you can image at an unrivalled, multi-
modal combination of instant confocal,
widefield and TIRF.

& www.andorcom/jp/dragonfly

SRRF-STREAM
SUPER-RESOLUTION

TECHNOLOGY

SRRF-Stream is a real time super-
resolution functionality that operates
exclusively on Andor’s iXon Life and
1Xon Ultra EMCCD cameras.

& wwnwandor.com/sif-stream
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LIFE SCIENCE

AR A X—2 2 TR

DAPI-2HCI [for Biochemical Research] (Blue Fluorescence) 5mg 5,300 [A2412]

Goat Anti-Mouse IgG FITC Conjugate (Green Fluorescence)
0.1mg / 1vial 12,000 [G0406]

)

(A) 1 pg/mL A2412(F&) THARBUIcHelaffifl2#%

(B) ¥OR$aF a—TUVRAE TR LUEEIC, 10 pg/mLO Xk GO406 (&) T
wHREUCHelafli2. ME#Z(E 1 pg/mL A2412(F8) CTHILRE,

L—H—FEEEMEE: Olympus FLUOVIEW FV 3000
- J

Goat Anti-Rabbit IgG FITC Conjugate (Green Fluorescence)
0.1mg / 1vial 12,000 [G0452]

Goat Anti-Mouse IgM FITC Conjugate (Green Fluorescence)
0.1mg / 1vial 12,000 [G0453]

Streptavidin FITC Conjugate (Green Fluorescence) 0.1mg / 1vial 12,000/ [S0966]

Goat Anti-Mouse IgG DTBTA-Eu3* Conjugate (Red Fluorescence)
0.1mg / 1vial 40,000 [GO505]

Goat Anti-Rabbit IgG DTBTA-Eu3* Conjugate (Red Fluorescence)
0.1mg / 1vial 40,000 [G0506]

Streptavidin DTBTA-Eu3* Conjugate (Red Fluorescence)
0.1mg / 1vial 40,000 [S0993]

ATBTA-Eu3* [DTBTA-Eu3+ Labeling Reagent] (Red Fluorescence)  10mg 9,600 [A2083]

Bisbenzimide H 33258 Hydrate [for Biochemical Research] (Blue Fluorescence)
25mg 5,500/ [H1343]

;+ftlﬂl¥ﬁ_(f—\*i BEVADEE AHEESB Tel: 03-3668-0489 Fax: 03-3668-0520
o I\T KIREEH Tel: 06-6228-1155 Fax: 06-6228-1158

f facebook.com/tci.jp TCIchemicals.com/ja/jp/ v twitter.com/TCI_J
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FWHM of 90 nm on sparse filaments

CONFOCAL 2 um

Mouse spread chromosomes, Alexad88Metaphasic chromatides sistef
J. Matthew Kofron, Cincinl@ti Children's, USA.

a—y ﬁs—"j‘)l/COD!Mli‘ tH B ME— D [ # [B] H7 (Conical Diffraction)
B2 kY EEDREILIEMEE T, I0nmDBIEBELZRERELET,
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£
BAEEL, BAEFE B BATERTEARARYNE—LEERFEOEAICLYSAITHAT
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(ZATH AT AR FLIEME & L [EEHER I E) (HERD E ST ITH )
BiEETIRL—F— BR6B (A TLaV)DIILFHS—IZRIELET,
BERBEBAREESLLIO /NIRRT (457W x 147H x 558D BRI I EET)

D [ = — X B X [ 75320003 AMATABRTIEIXEE-6-1FART)vI2EIN)  TEL066399-0771 FAX06-6399-9781
**icn*i % Bﬁ 7 9 — 7] FILA—DITRTHIVA HEBEEF T50005 BHRESBHEREBHI263(—HEREY)  TELO527722071 FAX052-776-2559

FHVITE R T321-0053 HBARFHEHRER2-4-3(F A/ FB=E) TEL028-678-9117 FAX.028-638-5380
T103-8284 HEHPRENAEM1-1-6 BFEHt2— 71038284 WHFIBHRENEM1-1-6 TEL03-3279-0771 FAX03-3246-0645
TEL03-3279-0771 FAX.03-3246-0645 E-Mail: bunseki@toyo.co.jp FI/AI—AVE—TI—RETE— T103-0021 RAMHREBIAWAEE-12 TEL0O3-32790771 FAX.03-3246-0645
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Technology & Trust

RLYY—FEY5—RB. SETERLVWAHIETESEELRBZAVT. EROMEME P
REICBIIZETTIELMERRESFEVWLET,

54 iI: 1978%F6AR

TERER: SEGRINTHRICERT S

Ty bh—: EREOEVEMIZIRHELEXT (Technology) ' l
BERFZETLET (Trust)

1

1 —

Lsl N

Memory )
Power Device
Opt Device

Semiconductor

Analysis
Problem solving
TRC’s : Patent litigation
DisTgB /dc;at,éc; _?:::‘f‘irs:f“s“’e Investigative research
Battery / Cell S IETohic | Capability
LIB/FC/SC

Device

->
: Industrial 4
L( ~ = Materials' P!larmaceUtlcal .
oo l \‘i Environment Bio-technology S analysis -
Bio-medical \
Pharmacokinetic Studies |
Organic Materials Stability testing /
A / Inorganic Materials _ Specification test /

Polymer, Metal,
Ceramics, Catalyst

Techniques

@ Morphological Study : FIB, TEM/STEM, SEM, EDX, EELS, SPM

@ Surface Analysis : SIMS, TOF-SIMS, XPS, AES, EPMA, RBS/HFS

@ Structure Analysis : IR, Raman, NMR, ESR, CL/PL, XRD

@ Material Characterization : Mechanical, Rheological, Thermo-Physical and Electrical Properties
@ Organic Analysis : IR, GC, GC/MS, LC, LC/MS, NMR

@ Inorganic Analysis : ICP-AES, ICP-MS, IC, XRF

@ lon implantation Service

@ Pharmaceutical Analysis : Appearance, Purity & Impurity, Assay, General tests etc.

_/_\ —

=t RUUS—F 25—

T103-0023 HRE#MBPRXEAXBAE—THIEFIS TEL. 0120-95-2186, 03-3245-5665 FAX 03-3245-5804
e-mail: bunseki@trc.toray.co.jp URL: http://www.toray-research.co.jp
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HAMAMATSU

PHOTON IS OUR BUSINESS

A Jowv¥a
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iﬁ*’.l}'-k |‘:7ZHG§§'*:|: WEB SITE www.hamamatsu.com

OYRATLEFRMEER T431-3196 EMMRXENEI812 TEL (053)431-0150 FAX (053)433-8031 E-Mail sales@sys.hpk.co.jp




in vitro & invivo T X— Y B8 S
Flamma® > 1)—X

P BN-HAEE L KPTORENZ F R foHHEK
PR ITDHDEEEHE (NHS, Amine, Vinyl Sulfoneetc.) 26593 b0 CHE

Flamma*® Fluorophore

Flamma® Fluor M« Mo Gz 4y ST 3B
Flamma™ 406 40
Flamma® 496 496
Flamma® 488 495 [SIGN
Flamma™ 552 550 | 565
Flamma®* 553 554 584
Flamma®* 560 560 589
Flamma™ 648 648
Flamma® 675 675
Flamma® 749 749
Flamma®* 774 774

Flamma® 800 775

BBB Flamma® & 1)—X

» 2018 £ LM R
» BBB(Blood Brain Barrier) % 3&3& L T Bx#EE
DA RX—=T VT HAlEE

ROV &FBLEF /v )7

RKUHILa Y -PEG b B 5%
S

» ENRMLD Y. REREERSELA

» ZAVINVEICHT HIEFRENRELZRR LEEA

» KB LUEHBEONT LB EREERLET

» 200-220 nm IR EFF DD, HPLC B L UENTRWINANY FIVTOREDHEIRETT .
DR THLHENNETE T L — R TR LET,
*ROVFIWAY EAWS T ETHEEKD PEG E8i{L &1 & DERLH AIEETT,

- BFAEROHHAVEDEI -

BRAtEY LY v/
T141-0022 RZR#E&HIXEAEKH 5-28-1K2 EJL 7 B TEL. 03-6277-3233 FAX. 03-6277-3265
e-mail: sales@bizcomjapan.co.jp  HP: bizcomjapan.co.jp
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High-speed Super-resolution Confocal Scanner

ESU -\ 1 SoRa

Super resolution via optical re-assignment

o BRELEDE%

BRI EE sorn—samms sAvua—sases-

Confocal Scanner Unit

(076) 258-7028 T920-0177 AJIIB&RMILZEE2-3

E-mail
Website

: CSU@CSV.yokogawa.co.jp
: https://www.yokogawa.co.jp/solutions/products-platforms/life-science/

Website
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»* dSTORM: direct stochastic optical reconstruction microscopy

»* PALM: photo activated localization microscopy
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MAIL :info@goryochemical.com URL:http://www.goryochemical.com
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ET226 ET250 ET316  CT400.8 ET4739  ZET523 ETS61 CTs83 CT625  CT6B1.5  CTBOB  CT1030
2bp {2bp 12bp f1bp /1.5bp fibp F2bp fbp f2bp 3bp 3bp 13bp
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FWHM 2Znm 2nm 2nm 1nm 1.5nm 1nm 2Znm 1nm Znm 3nm 3nm 3nm
(st >d40% >60% >60% >90% >90% >75% >90% >85% >90% >90% >90% >75%
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Thorlabs Solutions
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@5 mm FOV Captures
Multiple Brain Regions
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Photostimulation and Ca?* Imaging of Three Cells using SLM
(Courtesy of Lloyd Russell, Dr. Adam Packer, and Prof. Michael

-
Hausser, University College London, United Kingdom) Stim
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