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beyond a quarter of a century since the establishment of the Bioimaging Society
O
7 R [ RS i il S A S i
OZXKazuo Suzuki

Asia International Institute of Infectious Disease Control, Teikyo University

1989 45 [ fif 4 B I R AT 4L 8 O FE s &2 i€ THBMIET > VARV T A a v Ba—4—
[LIRE-gus: ;5m@%;o$mw > T O EHFENT—E R AVEE s B AR B~ DR F— 2 E A
e o Z—NOEBREZRSE - ERESHES TR L, F4E, 5210, 1991 4F 10 A 18 HIZH 3
(| 2 BA ke U B g AT oD S i %%Z)éﬁéwﬁﬁ FIOLORBRLZBBAHEAT, L, BROERESY
HRTUTKObLWTRE, bo LIRES MOFEFIZ LK LIRSS FEREEo THEEO
iz SR D End & T, HIEDYURT Y LT EE %H%Eﬂ%i@ [ N4 CiE—
DA FA A=V T \Er@%{ﬁlﬁifzbé rEIZIK/\/T’ FA A =D T EES | BRI
LTz "AFA A=V T EN) F—I KAﬁamkmf%ot@ ATIHEE LTE
WAGE o TS, RILITIT. %Eaﬁ%é\mmﬁﬁ%é RN AE | BAIEZ A
U SPSedE. RERBBLEAR. NIRATER e, BIRK—dede. KM e, EHOLFEA. B
FERME, BZRAERAER EEBOIRAETNFESITMb o7z, MIRERICIT, BREELA, 2
REE  A)IIFERLEE. 3RER EH 4RGSR HZAEEA, SREERE IE fotE, 6 R
BAE  pEEmELE LSSV TVN S,

b iy = ¢ 2% = WAN

RS UVERE MK - MIRERGIHERD 5 A TP D7 Tu—F |

X T aDrz [09:30-09:40] HHEE (ELARMAR)
E : -~ o:e
%3@ u@ﬁm//ﬂ-\ /"7.A I. ZE{R{AD> & F3%  [09:40-10:40]
BR WAL GRK - #%)

=17 l:“_j___g _@@M}E(: J: %) 1-1 $ERGRE : £EPLOT Tu—F  —  REEBIOYEHN
WA T (BRI BT
%mﬂ@}s A UE{*W&};U)@ B’\Jﬁ.”#jﬁ —BEE (Tuy560R3&Ly va Y OREOR % ZTE £3W)

II. FHAZRTD> & F 2 [10:40-12:00]
BER gk GREERER) | MET% (Z3EMTH
& \ A= 2-1 FFRGEET : MIBOMMIBED 507 Tu—F - SHAESEETLIC
EHRGER 5 EHRRNOFE Tl (REK - B - SRR
—REE (Fu7S5LRE&L Y va vOBRRORIR I FEW)
Bfs [12:00-13:00]
BB © 19914E10 5 18 () 9:30~18:00 [13:00-14:20]
BR EET OFEEK - 440 . FRE 80 (CBRREEA - 23 )
—EE (T35 6R3&ty v a VOREDRNE Z% £EWn)
[14:20-15:20]
R KEFER (BT ( KEH (BIEX - K)
—fEE (Fu75 03& Yy va v OBESONE JELS EFEW)

TV4%2 [156:20-15:35)

. 53D & F> D [16:36-17:25)
TR H2Af GRK) | KRR EETA)
3-1 KRN : HENEONTHH07 Tu—F — KB
GFT BLEE (FRNEA - 3 - (%)
—fREE (a5 L3& Yy va vOREDR R I £EW)

ey EdEmr [17:25-18:00]

1“ ARG (ENLFH) . Pl F (BiEETA)

BESER < [18:00-19:00] 1 Fub—

40



R Bl R

BENERFIZIE, BT L WA ~OICHICET 2 HREB L O A=V v ZikE Wi & k5 &
LT, INLFA A=V 7| 2O TSN FER R OHEEE O S L, KB DA A
A=V THRD Y — X =D REDORROE TH - 7=,

EHTEDIE, 192 F XV E 1 EIFE L, 5RIT4 2k E 2 2 26 [A B2l 272, 1997 4E LD
AR SHSBHEAAE L CRESNTEY, bREOES - 5% - B . B% . T205
BORBIZKESEIRLTND, £, Y900, AT ATA T, FHERS, 7LV 1
A% BB, B EWFRICED S H 5 D BRI RS I =
LA, JestE O RO FEEF RO RMICH G L TETnD, = blO @
DarytEFMIAETHLEHEDLZ ER<HNTVND, images

HIGE TR T A A= 7 ) To b N HEHEESSEE Thioimages
ENTI 1993 FELVAITILARICESTND, 2TH, Alll
FARSAILEEREE [Bioimages| OFE TR T) 41, Journal @ Quality
FLHAADZ L, BROT A ooar 7 e ZHE Tl
E¥ET DY, REfErEhhnie, ZoMiESnIREE
FEHE B ZSAE, 2 RaE  A)IIFEAREA, BLiARE, BEEHK
TeAIT, BHNROANA A A= TR O HE R & AW R R D
BRICHT=-Tz,

—F. HEMIZLRMOEEZOAT, B 15 BUEMKSZ X810
LT HBESEOY VARV T L] #AX—hSH, HERHEESE L TH#EDTE T,

BIRIEEAL A A=V TV RV T A (F)
The International Symposia for Bioimaging,
Kyoto, Japan, Oct. 28-30, 2006

B2REREAAL AA A=V TV URT T A

The 2nd International Symposia for

The 1st International Symposium for Bioimaging

October 28-30, 2006 Kokoro Hall, Ikenobo Junior College , Kyoto, JAPAN

Organizers

K. Suzuki (National Institute of Infectious Diseases, Tokyo)
T. Adschiri (Tohoku University, Inst. of Multidisciplinary Res. for Adv. Materials, Sendai)

H. Kihara (Kansai Medical Univ, Osaka)
T. Takamatsu (Kyoto Prefectural Medical School, Kyoto)

4 K. Yamamoto (IMCJ, Tokyo)

B™%  A. Kondo (University Graduate School of Technology, Kobe)

Bioimaging, Queenstown, New Zealand, Nov. » — " K Kikuchi (Osakin Cniversity Gradute Schoo of Technology Osaka)
24-27, 2008 =Joint with MedSci NZ2008 e MR
(MSC) N
% 3 EER A AA A= L TR T A wfw S
The 3rd International Symposium for iﬁ;ﬁﬂ??ﬂ"ﬁ.ﬁ:&;'}'okyo o
Bioimaging, Okazaki, Japan, Jan. 18-21, A
2010
- pxe. FlEEELs ey 74 || 1he 3 International Symposmm
U URY Y ABHE L, (F) for Bioimaging ‘
FARIEBAAL A A A= TR T A
The 4th International Symposium for Date: Jan. 18-21, 2010

Bioimaging, Kyoto, Japan, Aug. 27-28 -Joint Venue: Okazaki International Conference Hall, Japan
with 21th ICHC 2012

Organizers:
% 5 IEIIK%\%/\/]) j‘/]’ )( — j‘/‘f/ﬁ\j‘/:/ﬂioj‘}‘ 17 N : - Bioimaging Society: Kazuo Suzuki, Kenji Yamamoto, Kazuyuki Kuchitsu
- Chemical Engineering: Tadafumi Adschiri, Akihiko Kondo, Honda, Kenji Yamamoto
The 5th International Symposium fOI’ - X-ray Microscopy Forum: Hiroshi Kihara, Atsushi Ito
.. . . - Research and Dissemination Projects: Kenji Yamamoto
Bioimaging, Singapore, May 20-21, 2017 = - Imaging of Phagocytes: Yasushi Okamura

- JPN Microscopy Society (Kansai Branch): Nobuteru Usuda, Kuniaki Nagayama

Joint Symposium on Bioimaging

41



Ry Il GH T

ERES AR AMTTFE 2 FT LR L. 4FE. EERECREBS TOWM®EIZEY v IR
— /L MBI TO B % £ e 42 <° Prof. Matsudaira & fHFE L CRBICZ E DT 72 £V VR T AT
DFFIL, BURORLSO Fikin L HFE2FAT, K THRICIE, 28 T NSU-MBI Otk
RERT L, BT OA A= 0 ZIEEZFME L2 o/ N ORI 2 D TWe D& R D Z &
MTELZLITAERTHoL L, AT LIEEFMEFEICORMIC 72 B S, Zhnbon
AFA A=V THEIL, BENLRFD 2 27 S Bl U7 72 2 i S im O Mg~ & AL A
D159, FZDO—hilE, ZOEFEDYFMESTOY URY U LARGRIH TCORNELYRE-> TV 5,
MHORERTIE, LV TP CRiERE LW ER-Tn5,

42



TR E 3 B

T

k=111

MR N BHREEOKERADO-ODOBEEYFNT T0—FEORFELGHA
Development and application of structural biology approaches for understanding
functions of glycoprotein glycans
ORAZF !

R T N R B SR Je
OHirokazu Yagi'

" Grad. Sch. of Pharm. Sci., Nagoya City Univ.

BRRNITIEET D 7 7 BRMBEOKERIIHEHEM 22 T T D EnbitTnsd, B
BRI EORESIT Y R BEORENREIIEZm» 57200 Tl Z U7 EMEA
ERZHIELIZ0 ., BEEZOLONRX VX7 BICRBEND 2 LT, St ambke
HoTWD, LrLRns, Z "I EEEMT 22 OFEEOER DA EOBLE N
ﬁﬁrﬁﬂ SNTFNIRRD THRVWONRBURTH H, T, HESHEMOE®RN T/ LCEZEEE

AENTWRWED, ALY 78 EOR UALEICHEBLT 2HETH A — 2R 2 &

WK 5, S5, BT Y VR E LU COEFICRIRIEICEA TR Y . KIBEKF
TIHEHEDOa Y 74~ —DRZREL VTS Z & HEEMIT N REERER E L THET LN,

ZHLIERRDOS & RIS Y — 7 = 2O B 2 b NG IS (NMR) 15
A E LTS X B OB 3 WoeIE & RT3 5729 D7 7' r — FIEDRFSIC
WA TER, KEETE, OFRKK o~ 777 40— ER&OWEFH LHO
V=7 U AEM O, @QFBMESREEZFIH Lz NMR FHEl & 0 B8 FEH R A A S D
BB OB E AT, QPR EZ T L & LT2BEZ L R B OSIARKEEMENT Z2 18 U T 5
eI oTo, BEX LRI EREHOREEEIRE, M A MEM R X OVEMBSEER BUFERE IZ >V TR
T 5,

F- IR, BRGSO R I U LT HNS, T A A= T A BRE LT,
PSRN R D TVDRICBEL TWAZ EZRAHLTEY ., GO I IHE DR
SUERTZAT O T2 DS ET D AlRetE b HboE THE Lz,

235 3CHk

Hirokazu Yagi, et al., Glycobiology, 15, pp1051-1060, 2005

Hirokazu Yagi, et al. Journal of Biological Chemistry, 285, pp37293-37301, 2010
Hirokazu Yagi, et al. Biomolecules, 1, pp48-62, 2011

Hirokazu Yagi, et al. Journal of Biological Chemistry, 287, pp24356-24364, 2012
Hirokazu Yagi, et al. Scientific Reports, 3: Article No.3288, 2013 doi: 10.1038/srep03288.
Hirokazu Yagi, et al. Biomolecular NMR Assignments, 9, 257-260, 2015.

Hirokazu Yagi, et al. Plant Cell Report, 34, 959-968, 2015

Hirokazu Yagi, et al. Journal Biomolecular NMR, 62, 157-167, 2015.

Hirokazu Yagi, et al. Molecular Cellular Proteomics,15, 3424-3434, 2016

Hirokazu Yagi and Koichi Kato. Glycoconjugate Journal, in press, 2017

Hirokazu Yagi, Trends in Glycoscience and Glycotechnology, 29(165), E19-E25, 2017

43



S1-1

NA T A A= 0 T2 5 FBRRHEABA %
Cruising inside cells
LB S
LR e ¥ —. hET
Atsushi Miyawaki
BSI, RAP RIKEN

MO h 28 X B AL T OFBZBI LN G, 5L REEZKS 7 V7O EZRBWEZ T,
7T OREZ NTHETEI TIVIALVATLADZE ThHD, WONICEREERZEE L
VT HWICRTRE, AL VIR BESOFEOHICR > TN Lx2AX vy 7ITES, &
TZH/MNMULENTZRERTEDFIXINBREN T2, oWV bDESDL Pl i
NOEFR SN NFICEINTLEIBRP D -T2, 7 VT OREESH OIS & 72 5 /N Rt
EEIEHDSTWLON, FOELRD 72T OFEORIZ E D X 5 72 interaction 73 & 2 D7), fhifin
DO ZB 2 T, AMITBEOROBEORZHR L &L H LA TE T,

WA FA A=V TEMIZBN T, BEBEHFORDVITIEET 2 0380 GEtE) 7o
— 7 ThbH, BESFORETIZ T 1 —7 % T~ LIIFANIZ IR L TR, AR ORI
S THEERTFRH 720 EST2D TORFEZ ML TE 5, FEOTICOREZTE Ik < 72
fEmamticE 2, SEMFEARA N LFRICEALIZEEDN S, RA LT/ A7 nY =
7 haenx 350, L0EERENRERICEWNT, MlaNS 7T RER L LR T 2 72D D[R Rl
MFATREIR N T A= e P E AR TRANERE TH D, Foxld, MO LEDNTelod D AR
ARFERFELTND, MEHERDDITAHEIEERING 2 VI3 T 5 2 378 KR Z
Y7 (HOROMZIR L CTEITEEZEST 52 V) Thd, THFEOBIGFEAR
WO D BT T, #HHF NI EERHLIZASNS SR ETEIERL NS, 5L
ANRA G F2IEH LT, BYOMTE Z 28R E2E, A<, M, 2L THLS, BB
TOEBEERN LI, Elo, AR EHEERT L2 X7 8RN, D& Amik s O EIER)
ERAHNEORRNSEEN, TNOOAEMFNFEERICHET IR 0HREZ B2 T, £7%
THMRC 2> T IBREZ IR BE L THIZNY,

I 7 rREFRERR L, MNEDO LAY 2y ha—AF—D X HITlELZY, BBITY T
TNVOREZET Tra~TF L OT v ZVZEVIALTEYD LTHlROFEZ 7 V=20 055 %
A7g adventurous ZRFENLAEZ S HIoWE S, REIZOEIRFONEZREIET 22L&, BN
e EFLLT5HZ &, % LT whale watching # Lie X 9 220D & VY 723 serendipitous 723
REFEFEDLDRELEFELTND,

44



S1-2

2 XFEWIRIC & DIIFREMNTEREBEEOSEL
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by two-photon microscopy
OAmE ', JIERA !, KEBF, —AIBFER ' (e
Vi KSR TR A ST
OTomomi Nemoto', Ryosuke Kawakami', Kohei Otomo', Sari Ipponjimal, Yumi Yamanaka'

! Research Institute of Electronic Sciences, Hokkaido University

BEONT L 531 L ORIREF EAERIC K 5 IEHEIEFRERITIE, 2 a7 FhAd i fe <o m Uk i il ik 76
A7 ERBHY | TF., MRSCAREBROIFREN oA A= TIESHWLND L 912725 T
ETTCWVD, ZHTHEMETET, AR TA A=Y U 7 E2ARELE T2 2 &5, MRREEKS
PR e D B RE S04y 1 S O FTALFRAT I IE R AT K 22 b D & 7p o 7o, Fox 1B L —% — i
B, X7 M — NEONENATEH L, EEEIEMECZE M o ffRe m 0B AR 5 BRI L &
HEME L C& 7o, ~ U RARITIE R O 2 % FBAMEEE Tl MR X 0 IR S 600mm FEEE £ T LovEl
BTEROD, o TFRE SRR L ORI E SRS A A L, S 1.5 mm £ T
BEATRE L U, MBS HIREI 2 IR IR invivo BIZRT 5 Z LICBI L2, S 61T, HRE VIEIZ
BT 2 M ERHE D ERETRS in vivo Ca® A4 A— L I bk LT, F72 BRI T 5 EEMILD
WESBIEDIWITE T A T A A=V U I H A L3RI S5 M ORHEIZ & aEh LTV 5 (S.
Ipponjima, et al., PLoS ONE, 2016), & 512, FbiL D L —% — & — A DR RpE AL 5341 & #fE
T 52 LT, EMAMREEOR BRI E R AT, BT mkEFEEE—24 (HRP E—24) &
WHNRT P E—LEAWT, 261 HRP BIMEEOE LR AT L T A BTN 718 D22 73
fRBE DA A2 AT L7=(S. Ipponjima, et al., Microscopy, 2014), — 5. AR E— LT 7 — L
UARIO L — == A A B U LA s PO ISR RSN EIE L, B AW O 5RE
DA R—FYRIZAe D, £ THAIFE, SRRNERSEFEFEZHNT, F—F > ROFEH I
#l (STED) YA EMRNME THRSED L T, B0 2 RS2 Bigt+ 52t % (2
Jtf STED BH%#E) %k 7- (K. Otomo, et al., Optics Express, 2014), F7-. W fERED A Lo
e BMERERE SISV AL =Y —EFHNT, 2HTFAE =TT 0 A7 B GBEMET A S L,
BEHOb D55 aE R, M2y M7 ANT 3 WG EFREE LTWD, ZORERE, 100
7 L— 2R L T O ML OB S WMRHIIIC 31T D Ca K AENERE O R @R A Y T —
% CaWBD invivo ATHALIC BRI L TV B, YLED X H AT Fa—Fid, EGRESTFICED
CHRBAAGBAMEETE D [ KO85y T A RIS D 3 AR SR B3 2 Bl RS B\ ik~ 5 wlRedE
NdHDH, RFEETIE, EOEEEHINT 5 &I, RIEOFREMEIC OV TEREITWVIZW,
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NAFA A A= Ty vy
Bio-image processing
ORI 5 12
VELSERF SRR B T LRI, PR KA A=Y ST a T 4 TR A —
OHideo Yokota'?

! Riken Center for Photonic, > Tokyo University of Science

FATEAA A=V TRAWTT CT 72 & OBEGEISHIN DI EIZ LY | EWFRERICH Y
B IR B W2 W T2 BLG D58T « AR ED ST 5, BURTIX, 5o A1 7%
TR IR LT72Bi% % . FRE A O EBUKAE L TIRIT L TV D 7 —ABRZ WA R IG
BT OERITZF L, —EIZHE GB b OREHFROIENFRRIZ/R Y . EARIBE A O B5H
WiRE WA BB L T LE o, By 77— 2 CRBIZ R 2 HEROUWAKD, ZO5HTHEZ -
TWd, BT, BFETTVA U THMEHR L E T e — AT 20F%8FH &L OMAEMNR, A
A A A A=V TR E R LS5 2 LT AR TV o 21 4 BNEFE &Sz,
BB DDA 2 A A — 0 THAMN D OBSERERF SN 5 BB T — 21X, BEREEIXL DA
Py BESHER OISO « ARk « /A X2 EOEMMBEOB AN b, (ERDOFEER
WLBRY 2T INTOHEY WD EHE LW,

B ITHEFHE CTHEIT D1 A A A=V D70 DOH LAY E IS SN OBF5E - BI%
ZHME LTS, 2Tl FHlIA A=Y 0 ZHEMN B G LN KENOIEE & 1T RE
B — 4 %, HBNEH - O - BT D O OGS — X N— A WG EORFSE - B
EERIET 5, Elo, EWFEIREIC X DEGLEER ORI AN < OHA TERS TIdR 0Bk A
I 5720, BRSO HNWTF—Z_X—=2F XY 7 b =7 ORR% - A%EHET, 4%
D LR D, ZOMFITIE RO E DA TIEEBT L Z EnRETH D, Hix B oM
BWANAFRE R — e o THFIEEZHEHTER) Z ik EmBR e E &M 28772
A2 LT 2 F L2 BIE LT, EIC T4 DOMNFFREH 2 % L e B o ER 21X 5,

1. AR ERE T L Y XA o R T /X B — U FRAT S OV R AL R L R 5
2. B RALIERIC K 5 3 IROTFBEE « (LA R O

3. THEMOBLEAR S AT A« T — X X— 2D - BI% - EH

4. BB 7 b = TAERR 2 T A R

(L F U ZNRA ) TE A A=V TEINOBRE R R IND Z &6 FHRFZEEE T3
AFAA=TTaty 7| EIFTE, ZNbDEEEERA A =T — X DT 2 2T D
ZLEREETH D, HROAEAFEME T OMIE L L BT, F R REE AT V& o e E
A TCWD, HBATETEDOHRICIA T, SO OWTEE OERR L EHEZ K 12, HE L%
SMmGISHAEMEES & OHAEICT 2010, 2011, 2012, 2016 FEEICF EHix . 2017 FE LM%
WL LI BRSO 2 7 A N EBIET S, MlaOmE & ERIEHRA AR L, W
77T LxFEBENEEICIHEART —Z 2t L CEZDIEMLZH > b DO Th D, EHHEOS
ZRFFHLTW5D,  http://alcon.itlab.org/

46



S1-4

FE2DERDESBW)NLRENAFA A= T DRER
Future Prospective for Bioimaging in Second Biological Window (SBW)
OBILAF 2, EAEA
VHURERRL SRR T, AR R A=V s T a T 4 T A —
OKohei SOGA'?, Masao KAMIMURA "

'F aculty of Industrial Science and Technology, Tokyo University of Science

? Imaging Frontier Center, Tokyo University of Science

PERFL mm [ZRON TEZAEANAA A A A=V TOBEIEE L, T8 2 OAEKDZ(Second
Biological Window; SBW)J (54 over 1000 nm near infrared; OTN-NIR, NIR II/III 72 &) & FEEAL D
1000~1800 nm DRI THARKAMNL 72D ZEMD, Bem ETIRAETH 5 Z LI, HF
EIAEE A TR D . HENEXTOHMI 21T o TE o, RBE T, SBW 2B /34 Ao
A=V U TIZBTOEMOEME LT, BRLIENA A -V 7 TiER, TNETADOHEFENIR
B WMEIREZ: EOFMAE T D WA A=V 7 ) ENENOEENR AT AR E
Fiofe I R=2T MA A—=D 07 L 2B OISO TR T 5.

WA FARXA=D 0 T TIHMIA~DOER Y AL, BB HERAEERELZBE L, 2otV —>7
DY A ZFEE+ nm IZRFFES N D, 2O R —T b O0MMIT, EKE. MR, BEFE L HD ]
TA—HE—FEHLTEY, ZNbiT)T /) 7e—70FEE T nm OREZKBL TS, S6IC
TSR DALIE(x, y, 2)Dfcim 6 IRTTDIE 2 BT R, RAEHINTIE 3 IRoTZER O T/ SO 1F #
AL ENTED EMfFEND, EHDIL SBWIZEIT 2®EHK AT M T2 HEOBEDL
BL/ILPOIREZHEE L, R~y B 72T LA A M) gt JBEA A= 7
SO MATND, LA A ) —RITIRREE, SR, MBI, R 22 & OSMELEIRIC
HEINTIORELHETE DAY v FRHD[1],

—7J7. SBW O RIIT, & HICRIEE THFITROGRE TBH S 50 7o iR & 5 PR
SMEI D REEIRBYR GRS AR Y U, PoRIMR D 55 D —FREE D X o TEE 7250 T ORI &
BIEARETH D, ZDOA A=V 7 TIFENEREDT 0 =T O ENRETH D &5 FED
b H—J7, fEEED AT FVITEHET, 3 e THREETH 5, FH LT SBW IZHBWT(,
Lx, DO 4RTIEREATDHT =X EBEGETHNAN—ARXT FLAf A= 72 E D AT K
NARA=D o TIEREBF L. TOT — X OBWMFEEIC X 2 2 DT FREZHEE S 53R
BEATH>TNND,

AEHTIEING, SBWIZBIT 24T JIEA A=V T NAIN=AXT b A =D
TIZOWTERFOWZERER & & BTN 2T 5,

1) Masao KAMIMURA, Taiki MATSUMOTO, Satoru SUYARI, Masakazu UMEZAWA, Kohei SOGA,
"Ratiometric near-infrared fluorescence nanothermometry in the OTN-NIR (NIR II/III) biological
window based on rare-earth doped B-NaYF4 nanoparticles," Journal of Materials Chemistry B, 5
(2017) 1917-1925.
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MO E—L Y M XEERIFTA A=Y

Coherent X-ray diffraction imaging of biological cells

Orpia st
VBER A T, BRI FRET R 4 —
OMasayoshi Nakasako'”
! Faculty of Science and Technology, Keio University, > RIKEN RSC

AWy BT, EORBAMEE. RIS, AR ERMEI ORI KV | SO L2 OfMa N
DAARCEEEE 100 nm RREDOMESMRE THE TE Lo TE L, Fiz, @ﬁﬂﬁ%ﬁﬁ
BB N— R« V7 Ml CRERFEE L BT TR, 8O T EA RO fTHRAL DN ERIICHE A TV
Do LML s, ETBEMEEOFEBEORKIIX, MiEOBRI(EOREaETRT S, 2070,
INBEMINTA A=V TR EEZ LS TLTYH, MR =R oS 2 IEREER 2 AT AL
THZ LK E LTIREETH . AL & O TOWESLSAR % & O RGHE T RI- BT,

ab—L v b X#REPTA A— 2 7 (Coherent X-ray Diffraction Imaging: CXDDiZ, ~A 7
7 A — bW A ROIERE BRI 723 D DEHFIRE R4 — > O Bh b KERINALFRAEIE 7 v =)
ADERNTREETFEENREBIA A TR ETH DL (BEXW), WEOEWXHROE
NEBBEIC LY, EFRAEE CERVWESHE T/ A— "B EOME . RS L Y
HEWIREE CBIZ TX AR A O TV D, 772 L, AERRL T O XARIZ 39 2 HELWT A 23
INEWZ END, EEEXBROFANRRAR ER>TWND, Fxid, o CXDI % E4fiEREHII
AA=V U TICHEAT LR AELT, A NEZ T 7 0 —CXDI FEREE, X#HEME
FLU——HEET — X [UEEE, R PR RS EE LR T 5 & & bic, B ¥ —
Y OBEE, XA NS — IO EFREERERET LY 7 MU =T R OB LN L
ﬁ% FNTTHR T RN GRS OREE AT ~ D@ 2 A T & 72,

L BaE, BEEXBRERVWD CXDI hEZ T T 4 —ERIZBWT, 6 v 7B A— kL
&ﬁ@k%é%ﬁo“ﬂ%ﬁmlﬁ% ARG RE TX 2 X O BRI CTHIEL, 20 =
WICHEE A 100 7/ A — MARBREDOSREECRISb T 5 Z LIk Lz, £/, XHREBET
— =% W EEERE ClE, VTR TOMBOREETEEXSGL L bIc, NXZT VU THM
FC 5 E OB E I D AN H R T a7 — 2 % KEICHIE LT, B = Rkootns % i
R L. ZEORERL TS ) SR O AL 21T > TWd & 2 ATHh D,

LK TIL, CXDI DOJEPRRLIERIEE . M O =R E AT H b D H 1k & Z DR Z I L7
5. INFE TICAEKRREHIAWL N TE A A=V 7 i & CXDI OFMEIFFIC DU T
L7eneEEZTND,

& ik
IR S 0 B AR FREE, 56, 27(2014)
HoEREm, LATE - B ARMEYAEE 70, 702 (2015)

0
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BEAR X REMEZ L OV EREFOMEY — TR - IYHEEFROEESE
Direct observation of microbe-metal-mineral interaction in aquatic environments
by using synchrotron-based X-ray microscopy
OpE 52
VR KR R R R
OSatoshi Mitsunobu'

! Graduate School of Agriculture, Ehime University

<IFLOIT>

WA — ook — SRR O AR, BAEV BSOS O ZARNE P BURE SR & WV Rl £ 70 B K
KIEDOILEMERICKRE R BE G AT D, BIZAE RERMEY (X777 V7 7—%7) 12X
% (AL SE B A S s D Vs i P VX IR RS DI IC BT D5 Z EAME STV D, 7,
WA K> THERINIHY (NAFIH2TL) 1F, BB F /7 RTER2 2884, BEX
REEBEICER L TRWIEEREREZA T L0, ZLOTRDOREHRERICO RS REZBELH X
TWd, LrL, BEESITORNEES, REMEMOITZL A EDNBERETH LR E0DH, #IEK
KIFZHBT 2MEY. . B OMAEFERIIIRBIA L GA 2, £, BB #EY. &
Fi7e £ OBREGGR CIMLAESPHAEMHR T 7 a2 75— (GAICk> TR~ A 707 —
W) TRESEIT 270, WL 7RBIOGHZ T TR, 2 2 TR E 2 MEY RO 2 FE 1 B
TERW,

FTAcIFINE T, um P nm YA ZITHE L 7 BEHEIR X 2 FIH L 7o X BREEHE 2 e
B EBE COLR DR Z IE T 2 FIEZ ML L. 20z BREEEURHS G L Tht%e 2 o
TE /e, ARHEHTIE, UTNICR T &) WA DIFRRR 2/ L5036, EEBISIC X 2 BT
DEAEY) — IR — A AR 2 f# B2 SEAA IOV THRDIEE D SO TEFE L 2\,

<MW 1>

Sy FEMHNTIED 1 > TH DA insitu /~ 7'V XA ¥ — 3 > (FISH) ¥ & X HREMEE (WXAFS
15) AR, HEREo 15872 © OB SR IC B\U  TREE OB EMIR S 2 i\ V22155 RAE (1-5 um)
CTHEHZICEIET 2 TEEBR Uiz (WXAFS-FISH %), ZOFiEE HESCHEFEY OS2 7 U 7
W& DA F I XTIV B = g TGH L, X7 T U 7R U788 w2kl iitiid 2 & 0 &8
WERENENT VB CTH D Z L AMOTHLMNI Lz, ZOFEZH 2L, EO X5 i, Eo
<HBWVOBHIEL, TNOPEREFTED L D 2 EEH S TNDDONE W) | IERFETITRRS Z &
DSNEET & o 7oA — e AN E 2 36 TR T & 5,

<Wt7E 2>

X MRS O—FECh HAEAREE X MBMSI(STXM) 2 M L, F/ A7 — /L T4 miia)E
WOEE, A O EREEZEERE L, L0 mWZER SRR CREMIC iRy — ook — S ROG
WA T 52 BIEL TS, BUk, X277 U7 1T HIRAZERN L LT, 50 nm FREDZE
M3 fREE CHEFR . IRFER EDBILHRXBBICHE DI FIREZRET D Z LI L TWD, KER
BB AFAET D8 (L N7 7 U T X D WALERIE ) O VAR SOG~I ] L CTHFFE 2 6 C
W5, SRIRCTE DS IE 1T T CA BB AR RE & A T D MRS ) (BR 1 2 6E) & R &AL L,
WIVERRZ ) 40 fEEE S5 L d TAEWAMIEAEH (Bio-catalysis) | A2 #7212 H M2 L7z,
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EEUFEB X REBIRE—LSA VICETHEYMA A - TOHRK
Recent status of biological imaging at scanning transmission X-ray microscopy beamline
ORE Kin
o3 FRHENFZERT MR RS eI 8 M ik
OTakuji Ohigashi

UVSOR Synchrotron, Institute for Molecular Science

AEREE X SREA%S5(STXM)IX., Fresnel Zone Plate Z 86 HE+ & L THWTAS X #itz ik
BEEICEN L, B2 2 RooEE LR bZ0O@EBME L RHT 2 Z LIck > T, B2
RET 2 Rt X BB A G LEE CTHDH, TORRIZ X ORI XF =522 L CTHiGZ BfS5
D2 EICEST, 2RI XBBRINARY bV ERFGLENTE D, FRICH X BREEEIC I AR B O
DB IR IR, IR, BHR LB TR ER, BERERER EDZ ORIURNFIET 5720,
STXM % H\W\ % DT L 7z = R VX — I CTh 5, ZFRMIRTIZ & 2 0 B AR A a9
LI YRR . R SR AN A ZE b % (UVSOR)C I BIAE, ENTHE—H 3D STXM B — AT A |
BLAU V% E STV 5, A TRET X /LX—1X 100~770 eV TH 0 . K WU TIERY U 7 L)
b7 v#E, LBIUGTIE Y arnb@E TOxHEICHER LT, £ 30 nm OZERM 3 fiFae TR
RO 21T ) FRRETH D,

ITHE BL4U TO LW BB 22 D 72 %12, Computed Tomography (CT)DBA% # Hid L T\ %, CT
IXEUEFNES D 3 kTl E & IR CRIZZATREZR TIA T, oA EITEREMEZ o720, STXM
EMAEDEDZETIRITEARY b Aa ¥ —RAlfEICR2FHE2MHFL WS, ZOoFEEZH
VT, HeLaS3 M0 BB D 3 IRThiE OBIE 41T o 7o, HBEZIZRGEZ L7zb D&, # 7 A
T =— R EIZT U RAZ VAR RCHERE LTz, XBOZ R =213 RHE K WU T O 280 eV
EHWHHET, WEBE NI L 2BIEE2 e Lz, B O dwell time |% 2 ms T, 3.6°D [R5
R 50 D X BB g 2 S L, M 21772 o 7=, Figll(a) X #iZiG & (b) 2 Yok ik
mits. % L T(c) 3D projection & /<3, @& L OBITIE/IME, BT 7 F o>y hU—
JEEZOLNDLN, TNHDOEEICOWTITAE T, #&mP Thod,

BL4AU TIFAERR K 40 D, kR 2 PR 0B O 7V —7 BRI L T 5%, AGEH TIXZ o
D5 AW BRI ORFFERRIZ DWW TR T 5,

Fig. (a) X #iE i, (b) (a)lZr LIZZE TD 2 ot R, (c) 3D projection 4
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BMXBEAICE T LFEMHRRERA VB X # STED BEMED ATaEH
SX-STED microscope using stimulated emission phenomenon in soft X-ray emission
OFL S !
VB R L ST B R AR TR
OEJIMA, Takeo'

" Institute for Multidiciplinary Research for Advanced Materials, Tohoku University

5 i HENH (STED) Bl G T, 62 m T ilRIcB W\ T, BEDOR RO LN NLEANT D
ZLTEORFEWRRE DN TRAEIFICHE NS L AT T, ZOBREZF ML STED BMEEIL, "I
FEIR O [E T R A 2 72 22 0 iR REZ R L, X A Y B R OEZ R 2B LTG5 D22 57 fif
REIZAY 6nm % 7R L7 (E. Rittweger et al., Nature Photo. 22, (2009) p.144),

Fa T NETITO U FL—F—% WA O X SRFEMEDORBEIT> &, Vv FL—4

—IZLYSO:Ce, JJRIZL —HF—A 7T A~ A W T, L —F—D 1 VLA TEL, #Rif a7
o7 Cutk OB 1ITRT, ZOBEMEBIIE AT YA W TR A G H 3720 K 7RI LD ZE M 53 fif
REDHIRZSZ T, K1 OGEBRPIL o XD NA &5 RATLE 522 M 77 fREE LY =iV 22 ] 43 i re
EIFHZ LT TER, —J7 T LSO:Th (238U Cifs 8 fik H I B 52 3 i 15 S 7U72(M. Alekhin et al..
Opt. Express to be published), F % 73 T % LYSO:Ce iZ LSO:Tb &JA]
U LSO Z# R A KLU TEY, LuhANMZY & Ce 20 EE#L I ETH
Do Ko THEMPBBNERIDD TIZARVINEE X RIKERIEE TR
HANRT MV ERIE LE FIRBA T LT, X 2 ICEIRSEIREFIRE T
HELTZ LYSO:Ce DFEFEART MV AR T, fFHIT-FE R D FHIIAR
i ELTAD Ce lZ&o TR IS, b A7 ML LU &2 270
EBZONDFINENZ 3R T, ZONAMIZHE-S<E, Ce P AMTIBWT,
By Fsp BBAFEMMSELI0/2E E4E AT T STED wEavEf B 1/ULR050s) T
TELAREMEN B RHILE, BRLI= Cu ks Fo

14 T T T

LYSO:Ce |
——RT

//’7 / % //
ZTZQ%/ D // /4/7/
-

—LNT /(/////
8|
6|
4t 2F5/2
2F7/2

A B cC D

)i

Luminessence Intensity (arb. units)

400 600 800
Wavelength (nm)

X2: 90eV THIHELT=£ZD LYSO:Ce DHEFLARY
FIL, EERITRIEFER. BRI Fitting #8,

K3: LYSO#ERIZHEWLTCe X Lud 2 DDH (K
Bifishb, FNENE Ce(l), Ce(ERLTI=,
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D-7 =/ BB L BER DM BRSNS FICET 25T R R FRRIT
Studies on interacting molecules with D-amino acid oxidase based on computational
science
OMiEaN . @
I K S R SR SR TR T
OYusuke Kato', Kiyoshi Fukui'

! Institute for Enzyme Research, Tokushima University

D-7 2 /i LE S (DAO) 1E, D-& U V72D D-7 2 Wa AL i DEEE TH D |
FAD Z#fils5 & L THio, HEDO 1 TH 2 D-t U 3l PITARE AR L, M ki % <
fAET %5, D-£ Y X NMDA BNV E I VB RKDO a7 A=A D 1ETHEH L b,
DAO (Z& % D-t VU EOFHFE N PR DOIEIICHE L HZ TVWDEEZLNTWVD, MH
KARIERE OMNIZEBIT 25 D-t U v EOJAE L DAO ORIEDHE KN HE I TND, 2
D L2 Z LI ORARMIEIRRDO T D-t U OGN STV DA, REREM) 2 F 72 i
72 CTlE DAO I X BT OICKED D-v Y U WENME L D Z ERHESL TS, 2
T, DAO OENT-HERZHRETLH I EMR, 25 LEEMBEERIRT 2 7-0IRFish v b,

THETICHIE SN 722 < © DAO BLEAIL RER ST EZ 2 —7 > b e LEBHEAERTH
%o L2vL, DAO OREERE AL OB/ NS W7, ILEAIOT A ZHilfnd 5, — 5T,
DECTIT D D D EEERE A WAL DTG T D EFES FbHE SN TVD, £ 513 DAO O
DIREIHEET DI ENTRINTWEN, ZOMEBEOFMIAATHL, £5 LicmT
D1DEBZBZHND DTG XU RIENRD D, GI2 BT HERITHAKRIED Y A 7 K
LLTHBND, Ll G72 @ DAO IZKT 2MHAFEAKERIT, ZRETARATH S, KW T
FHEL ST GT2 1XEMREME S | ST ORI ETEM L T D, 22 THRAIEL G712
OREE TR 2R T, G ITIIFRER I NFHE LR END, ab initio 158 5\ I threading 75
W END STEO R D FIEICL Y G72 D N Kl KA A (ND)& C Kt KA A >(CD)DH
EEZNENTR Lz, TORE, ND,CD & Hi2, 3HEORALZEETHIEIC LY, HEO#E
fRA21SDZ LT LTz,

F 72— T, DAO 73 1R OFEFULEWRE S EHALOLRRIZ B I MA T, FTEDFHHE AT D3
JBIZEYD, FyFr 7y 3alb—valrTHRELVEEBELNLTWD, 57z TRl R
AEBRWICEMTL2 L bHEETHD, BAMLEMAZ ) —=v 7Tk RbEEnk
4-bromo-3-nitrobenzoic acid (BNBA) 73, DAO D4y & /0 FWER O 5 ICHAEER T2 L v )
R & v 7 PGSR %15 7=, & Z T N-sulfanylethylanilide {t A2 FIH L7 TRV > 72 EA L
TDAO Iy F&aIEM LIZE ZA, Ry XU IRiRalEd 27 k¥ A Faeiit Lz, Znbo
FERND ., BEMORRER-E SR 7y MIMA, BillosFRER 7 v M&2RHTZ &gl L,
AL, TNOOMREZIEIC, e EEROBRRE L. £ b OHE#EOMEINTEY M7,
A RFVEDOFHIEHRIED U — MMEEHOAIHZ B Lz,
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Rhodobacter sphaeroides Argonaute [Z & %
74 FRNA/Z2—%"  DNA RREDEEER
Structural basis for recognition of guide RNA/target DNA
heteroduplex by Rhodobacter sphaeroides Argonaute
SHFER T OFFEEEME T A R NS
VBT K SR S HEE MR I AN R . TR RS R AR B E R
2

Tomohiro Miyoshi ' OKosuke Ito 2, Ryo Murakami 2, Toshio Uchiumi
'Ctr. for Transdisciplinary Res., Niigata Univ., °Grad. Sch. of Sci. & Technol., Niigata Univ.

Argonaute 1%, JFIEEAEMN D EEAEME TR RFEINTEY , T4 FEOEEREINAKTF LT
2=y MESNDOREEIZ L > T SRS T A L v TP Z S ¥ RV ETh 5,
B D Argonaute I, /N7 7 RNA (siRNA, miRNA, piRNA) Z#H A REH{E LTREAGL., ¥—
7 K RNA O3B RE 2 i 9- 5 TRNA-guided RNA silencing] Z 5| Z #2352 &N 5T

5o —J. JREEAEY D Argonaute (£, /N7 DNA 27 A NgHE L, #—7% > b DNA Z 53R
% [DNA-guided DNA silencing] (2 £ 0. 413k DNA OHHE A il 9~ 2 £ ARBEK - & L CHERE
HTENHMBLILT W, UL, I, FEAEY TH 5 A OME R. sphaeroides (21X A T A H—
TEPERHEAY Argonaute (RsAgo) z»ﬁf L. Z® RsAgo £ DNA 7217 T72< RNA & HHHAEAEHT
HEV) A== AR O ERI NI, TEH. DNA RXRNA B H A RE2iZ#—5 > b
FHOLEHHE LTEHL DDy, EHIZDNA & RNA OFEGk - 5l A% 5 iﬂﬂf;iif%oto

AWFFE T & 1%, AL FRIEITIC LV . RsAgo 1L RNA % 77 A
F#HE LT, ZLTDNAZ X —7 y MHE L TERFEL., FiHlo
Argonaute fEH A 71 = X 2 rRNA-gulded DNA silencing | THERE
LTWahZExH6MNT L, HIZF & 1X. RsAgoeguide
RNA-target DNA 3 HHEHS ﬁ-‘@‘l’im%L 2P E L (). RsAgo
(2 & % guide RNA 35 X U target DNA D38k ks % Jl 123 fiftiE L
~OVTTH LN LT, 2B, 8% O Argonaute 1 ClX, guide RNA
D P AREGFFEIL N K K A A 12 LY target DNA & 35| X B X
NDZ Do TWVEMN S RNEX Z LIZ RsAgo 1 TlE, Z OFEIKIX target DNA & Watson-Crick
HWHSG 2R L. & I Z OHEEHE N R R A A L PIWL RA A ANZERARIAENLEL S H
TWiz, ZOREMERIZL Y. RsAgo 1T target DNA ([ZHEEIZFEAS L. T L TCRNAKRY 2T —
VO & 2RI ET L2 LT DNA A LUy U T RITH LB R D, TOM, FxlidEl
LR & B E T, MID R AA & PIWL R A A BRI T S5 U VLT U 2 guide
RNA ZRIR L TW5HZ &, PAZ domain FONA—TRE—4y NEGBRTOVA LU v FICEE
ThHZ e, L2 Vo H—BLOPIWI RAAL URHA REEB LY —5 » MEOKEERERRICE
BB EZRIZ L TWDH T EEZHLMNIC L,

AW TH 5752 L7z TRNA-guided DNA silencing | (ZFER) & T 2DNAICEEEHT 5729
RNAT WO A (BIE 1 (DNA) ICEHEEHATE W) 2o A7 HE LT, %Eﬁiﬁﬂ
R i E AT FE A~ DOWRIR S A IR S 4 5,

%% 3CHk : Miyoshi T., Ito K., Murakami R., Uchiumi T. (2016) Nature Commun. 7, 11846.
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CRISPR-Cas D& MRIEIE & HEERE
Structure and engineering of CRIPSR-Cas
OPasgsLa ', iEAR
R KR R B R A SRR
OHiroshi Nishimasul, Osamu Nureki'

! Department of Biological Sciences, Graduate School of Science, The University of Tokyo

JFA% AW & CRISPR-Cas M1 B M IX w7 A L A 72 E DA SRR & OB A2 5, 11 &Y
CRISPR-Cas &2 8 Tix RNA KEME DNA X 7 L7 —F Cas9 7 crRNA 3 L O tracrRNA & 4
RZIER L. tERHRY 7 A8 DNA 238 - YIkr9 5, f5A DNA OFEIZIE crRNA & DR
IZ< D&, PAM & KT 2 R E OB KE S DN EERI BN DL PHICAFAE T D BN & D, crRNA &
tracrRNA % #fE L 72 sgRNA & [AARIZHERE L. crRNA O H A RELFINIZAE TX 572, Cas9-sgRNA
BEMBRIZYT ) AfREY — L E L TR FHAIN TS, —J, V A CRISPR-Cas SRIZEWVTIE,
Cpfl (Casl2a) 7% crRNA AR ZAL L, 09 A8 DNA 2 UJlr9- %, Cpfl iX, (1) tracrRNA
EVEE LRV, (2) TV T 2ESZ PAM & LCER#T 5. (3) PAM » BB 7= (7 & THERY
DNA Z U LZEt Rz >< 5, () HNH KA A &b 72720 7o & Cas9 & B DR A B
Cas9 L ITHEAR D7 ) MREY —LELTHHERTWS,

Cas9 (L2 2DX 7 LT —E RAAL Y (RuvC & HNH) 202 &, By 37 B LML b 72
272w, £ @ DNA Y IZ R Th -7z, £ 2T, Cas9 (2 & 5 DNA GIWHEHE O 2 &
L. DIVOIiX Streptococcus pyogenes FH 3K Cas9-sgRNA-FE[) DNA #H & KO #E g 1E 2 I E LT,
FEERAEIE 2N 5, Cas9 1X 2 2D —7 (REC & NUC) MHAER SN TE Y, sgRNA (T4 DNA
& RNA-DNA ~7 1 “ASHZER L, 2 20— OMICHEST 2 Z L B LI/, HNH
X7 VT =B RAA & RwC X7 L7 —E8 FAA 3F4iH DNA F X USERHS DNA % U]l
T DO LIALBEICHFEL TV, ZhbDRERDN 5, Cas9 O RNA K17V DNA ST 7B
Bl S 4172, S. pyogenes Hi3K Cas9 (ZhN %, /NEL D Staphylococcus aureus H3K Cas9, KL D Francisella
novicida F 3 Cas9., 3 X O #/ND Campylobacter jejuni 3K Cas9 D& ik i % P & L . CRISPR-Cas9
DEFEMEZ A L-UL TR L7z, & 512, Cpfl-crRNA-DNA #EAADORE A& 2 e L, Cpfl
DIEBIEAS 2] 57T LTz, Cas9 & Cpfl OHEIEILEE 5 CRISPR-Cas X 7 L' 7 — ¥ OAERT 72
B B T Te o 7o, AR EMRTIC < D 2, MEE#RE © & 12 Cas9 - Cpfl #ETHZ &1
X0 FHOBEEIEMEY — LORF RIED R 5 Cas9 - Cpfl WEROIERIC S P LTz,
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myPresto T1T 3 EMH FIEER & P F&E
Virtual drug screening and drug des1gn by myPresto software
Ot
VBB ATRRIAIS Y T r T 7 A U v TR v 4 —
OYoshifumi Fukunishi'

! molprof, National Institute of Advanced Industrial Science and Technology

AIBED T2 Doy TR « %F5HY 7 o= Tid, 20 20 R TRAEOESNH -7, 1980 R
e LB LTAIEGHRIL, &< enoTz, REE T U HX ATERS L 0.01~1%REDOE
MDTEMEZ R T2, 1980 AR RICIZME A FTREAL A2 | TRERRE Lo 7o L, sHETIEOR
PELRET ST, WBBRETHIEDL R Lrvdh, UROFHFEKORED O S 2 RIS ST
— 2 EThotz, BUETIE, RENRGRSUIEIR S, FEOBRIELER ELHE A0, b
AL, HEEDLET~EARICRY ., FETED 100 (FREICHZ -,
Fex i, 2000 FFE L0 | EEAROBRGHIZRAZEIZRE Y 7 b7 =7  myPresto DBAFE 417> T\
Do WX UV OFHFEL, V—Aa— K, v=a T, ZiHHFEEORTEEEANT S Z
BERNBOERN S, HFRHETEXE cxzBEMHEL, HTREO
> i o Zora—KR, EHA 30
Ll ETEDITEY
ST, iz 77

ﬂ4ooo7aﬂ;A¢@T sm o o o ‘
AR EEOHRARKRE - @ ke Q siecid B AT I TIDAE

ll OEpEyEy Y EAREE A ERREME —7 =A% GUL b
@AFvsaL—vay S>T&7, GUI X, ¥

U o L { 4% 283 ¥ TlEbhN BGPUFIFE G304 J
; &3 BE - ERRBE UE L T
GBI IR R ik s LR AL, & R A T L
R L p OFHRIY—=2Y Y E . Sl AE LD
e ~y bt WEEE + U & {7

TR 7 B OV
D ENERYEOES D, B A 7 E OEBRAE

0.__OH et /jm:\ LTW5,
/0 g ‘ QEMDOREEIL P18 : 5 <
, E>:é% B Y oy DR, KFTHED
| P X i L OE T
| SRS s i
- @BREL LT Dffcut AR ioyﬁh
D5 F&E QAMAEHE  HET2O0DH

ZZLAR— B E LT
HOTR->TLEI L. AT ORBREr O IT REMEEDN, BIEEE L FENZNL LOFEY
DI RIRZER L THWND

myPresto ® Hi53 & Z A%, BEfFO#SN Y 7 MO Zlizs st a v —TidR\v, FEikstz @ o
T, kbLEEINDMEEY, RERECHIET2ZLABEL, BUETELZL1E. KVES
2. BETERWI LIFAREICTH 2 L2 HIEL TV,
myPresto % 7 . 2 — FX—1 : http://presto.protein.osaka-u.ac.jp/myPresto4/index.php?lang=ja

MateriApps : http://ma.cms-initiative.jp/ja/listapps/mypresto/mypresto
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BIA A=V T #RWN=REEEZE DDS O in vivo $ & U ex vivo EhEESTE
In vivo or ex vivo Kinetics of nucleic acid medicine with DDS
by using fluorescence imaging system
O4RE® . mEHhZE’
VA AR KEEIRES 2 HRURRL R
OTakanori Kanazawal’z, Yuuki Takashima®

'School of Pharmacy, Nihon Univ., *School of Pharmacy, Tokyo Univ. of Pharmacy and Life Sciences

KR 52 ST e T F R FURERERITH S RO NS FEHEG TH D EFIL,
T Ay NAT 4 IN=— AOENEBICHT 2 IR EREM L L THiff s cnd, BifEE
TIZ LTSN ERIEKT 4 B H DRS00, 2013 &R SN 72 Kynamro® G HE
FIEPERS 2 L AT 1 — LIJE) R0 2016 4FIZKER &7z Spinraza® (RFGIE M - FFBEMER ZEHE)
R HERICK L CEORMEEGEI LD T\ 5, F72, 1998 4EIC Fire fli+ & Mello fH+:(2 &
S THFLE L, 2006 F12 /) —I)VEZEWIE & 72 5 72 RNA FH8L5E, 2001 4512 Tuschl 4|2
& % small interfering RNA (siRNA) DOFELIZ LV | BIR~OJSHPNKRE <HFSL TS, L
LN 5, 2 RBEOBEZEE Th D siRNA ZAEAFHRRCHIN A~ ESE 5 2 L3RI L
W, EDT2®, siRNA OGRS I ITAER R B - % - MifiZ@E 9% DDS OBRFE S LEAR AR T
0o,

TerldZh T, ORIEMMBM AR & LoFkE 57 siRNA DDS. @ KGARN & Lo#E 0
5l siRNA DDS. QX #E R 2 1) & L7 fk & 55 siRNA DDS OBRZ#ED T\ 5, =
L5 DDS OBAFEIZ I\ T, M REN <% BB & O 7o SEBREEAI 72 1) C 72 < | siRNA # 51 DR
WNENRE, RO~ OB DWW TR - MGET 5 Z L3O CEHEL 25,

W, NAFA A= 7E, ZOHEMORRIZL Y ERAGICE T 2EEZEZ T T2l
BRI BT W Ehie, KM O R R M FED 1 2L LTRSS TS, FTh
HEERN DS T OB & 2 W LT 5500 FA A — > Z1%, DDS BAI DK I I % AP BT 5
ELTRERM/NRFELN TN D, £7-. DDS OEFEMIE TO/NEM % T2 RN B REREAT I
BOWTH A A=V T EFLETINA A A A=V ZIERPEROFHEIT Ik E 5TV D,

AFEEHTIE, Tra NN FETHEHDH TEX 7= siRNA DDS ([Z2OWT, KA A=V 7 &2 Hn=dt
5k siRNA @ in vivo B L N ex vivo BIEFEM 2 48 2 THEIT 9 5,
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EHBRRNEAE—XETO0—T &1k DNA OFIFERNER DA R 1L
Visualization of intracellular fates of exogenous DNA using artificial beads incorporated
into living cells
O/INRFE 1, SRR 10 FERE T L3, ANRESF 1 AL ElRET 1. RE
ANINTERR 2, PR L2, AT 12
LI Hol (5 WF A AR ICT WRJERT. 2 RERRER B EmBERENT JERE . 3 B AR RS EL 2

oShouhei Kobayashil, Takako Koujinl, Tomoko Kojidani1’3, Hiroko Osakadal, Chie Moril,
Ritsuko Sahashi', Megumi Tsuchiyaz, Hidesato Ogawaz, Yasushi Hiraoka' %, Tokuko Haraguchil’2
! KARC, NICT, % Grad. Sch. of Front. Biosci,, Osaka Univ. 3Faculty of Sci., Japan Women’s Univ.

A A~DOBIRFEANIL, NAFTA A=V ZIZRLT, BN EH TRNERWEITE 8-
TW5, ZNETICHEL REHEORESCRY ~—BETA NV AEOBEBEFF v ) 7 —& LTH%E
SNTVEN, TNHZEZHWWTTZ Y R A b —3 AR THRIFL~E A 37280k DNA Ol PN &
A DOWTIE, SR DNA/F v U 7 —8EHE RO AL REER Z LD REAPALZRER LY, Z
OREZRRT D202, HEHIXINETIZ, BEAOEKRSD T EHEGSERY AF LU E—
A (EAE~3 um) ZAMBEANICEAL, B— xﬂlft LEmBIS A HEE AL T & 2 ERE
DR EED TE 2, ZOHIETIE, EEY — X2 BMEBIERNOMNERIE LT 52 L T,
B> NV —2E2RGIEWEIETE S, TNETIC, pHikfFEow sttt —o1Fa2 e —X
T~V IAFEE A Z LICL Y, AENICEBWTE =R K Y — A&7 2 B
DAL, TV RY —AfEEZ Z T E LTHEINDIA— N7 7 U — DRI L T
W5 (MRS, Autophagy (2010)),

ARFZETIL, AEMBPNIZE A L7243k DNA ORI E M A2 B O /23 572012, b MRS
W’WAFAE~X%%AL ZOE—XFR TR 528G %, Al A A -2 7iEB &

B BHMEEE A DbE-BlEE (74727 LAk Live CLEM; Live Correlative
LmMrﬂeﬁanmnmmmw ZRWTHT Lz, T A7 27 a A HWTDNA BE—X
% HelLa Ml@NIZE AT H L, £9', =2 RY —LAFREERKZIZ, BPOF—X—TDNAFEHHZ /37
& barrier—to—autointegration factor (BAF) N —X[ELIZERE L. D%, 5-10 DMK
JENIE 2 > /X7 & emerin 23 B — R JEIIZEFE LT-, WRIZ, GFP-LC3(A— h 7 7 U — D) B X
O mRFP-BAF O " EF Bk Z HW T BAF O A — 7 7 V—FF8 L DR ZHH~T- L 2 A,
BAF | % LC3 {ZHEST» T DNA & — XJEIZEERE L, BAF Btk & 22 o 7o B — XD JEIIZIE, A— h 7 7
V—EEOBEMEEN R OND XD B RIND, BFEROBRBIEN R b7, £70, BAF DA ER

HIZHES SE L E—XDGEAETH, E—XAMICEEROBFEREN R I, E—X1 34— 7
7Y H BT D 2 LR oTe, TILDORERENG ., Sk DNA (X, MBI ELE LS ERZI
BAF (2L > TRt 4L, ZOEHEZZEMOBEMESE TRV ENRDLI Z EIZED, =T 7V —
ZEHELTWAD D EEZ NS UMRG, PNAS (2015)), S DITHRT, A— M7 7 ¥V —(TE
IR B NI E pb2 HRED D WVITRED SETMIRTIE, RALZAK DN T 24— T 7
— M S A, BIETEANEN EHT L ER oo (HES, FEBS Lett. (2016)), A%
TiX, E—XZ2HWEERRICL > THIH TR X TE 743K DNA OfifaNEm L, ED X577

iﬁ'fi\‘%a’?f’ ) 7*3}4#?5%75 *EKVC% D \—/)I/\TD%EEH?H L/?L:l/\o
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HERRER U A A HIEEI AT BE R RIS B 1S/ v ) T ORAFE
Development of stimuli-responsive nanocarriers for controlled cellular uptake
OlEmBEM ', &MEH T’

B HESR BRI T, BRI
OYuki Hiruta', Hideko Kanazawa'>

! Faculty of Science and Technology, Keio University, : Faculty of Pharmacy, Keio University

N7y 77 YNy —v X7 (DDS) 1%, ERFEIZOT- o THEHZRTEADRE IR S Z &0,
AIERZ R S E 28623 & 0 | (KN TOIDOWRM, W REME~ O JFPTH Rk 2 I35 > 2 7
LATHD, RU~v—I AR RY—AEI KT 7/ r U7 L LTHBEINTEY, EREFO M
HREMZZER L CE N, ZOKRME, WEMEN SOV AL IMEL 725 &) [ENE
Ul ZHAEMBRT 2 HIEL LT, AMBHIRIC L - T, WM CRFTAICE Y 2 it S8 5 75
e, FEOHEEME~DORY ABRZ 3 b — LT LEMNH D, MEBRICRE LT, F0
WS 2 K& < 2L DHIBUCEMER Y = — DS E OIS AR AT hiL T b,

o2 1L, SER S O E RIS SLEUZ IS A L CHEER T 5 poly(N-isopropylacrylamide)
(PNIPAAM) % ZEARF# & LIRS ESER Y ~—%2F 7 %% U TIZSHT 5 2 & TimE A
DRI A Rk U T & 72, PNIPAAm (TR LIS LT, FRREG AR E (LCST) Th 5 32°C
S, WENOAEETEAK S BHOKPEDOFEER AT D, o, AU v —OLESMEMKIC LY
LCST Z HHICHIET 2 Z L NARETH D, I HIT, pHROKITNETHE/ v— %2 HELIHED
LT, pHRKISE L THERT 2R ~—2 8K T 52 ballETH 5,

LCST O R 2R EINENER Y ~—%2 G L, &Y ~—K&ilZ Fluorescein Z#5A L. EINE
PR Y ~—T m—T OEMEIT > 7o, RERNEMEENERY ~—7" v —7%, LCST LLF T
ARREE D IAZ TR B 409, LCST LA B CITHIAE VA A B S av, R OE W 2 385k L 7/ fa H
VAL ZEE ASHERR S AU7-(Y. Hiruta et al., ACS Macro Lett., 2014, 3, 281-285), & 512, pH JG&MEE
Jv—%HEALHIEDLH LT, pH ISEEENEARY | pHS50
~—7u—7%G L, IERFMRE pH ClriHa
BV AH ST, DS AMIEEL OIK pH Ti3fil@ Endollysosome
WmViAHZSI S Z &% R L7 (Y. Hiruta et al., Sens e
Actuators B, 2015, 207, 724-731), Z iU 5 ORIKIEE : /
MR Y ~— &I 5 2 & T, REBLO pH 2k |\
LT, DD AR AREE RS 2 ) 2 o= 3 T L \"
0y 7 aR)<w—nHR5R)~v—IkLEafL
72(Y. Hiruta et al., RSC Adv., 2017, 7, 20540-29549),
R FSH (42 °C) IC X BHIME~DH Y A H DI, 3
AR N ER PR/ NI D pH IZIRE L CHNELHEM & i 3 2 %—
LD KO BT, IO T Y R — i LT * ¥

()
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BF T/ HHICK DBERMIE invivo A A—D Y
In vivo imaging of transplanted stem cells by quantum nano materials
OBl & '?
"HERRE KRFER TR Aoy T TR
P RKEIET ) A AT ABRTER v H —
OHiroshi Yukawa '
! Department of Biomolecular Engineering, Graduate School of Engineering, Nagoya University

? Research Center for Advanced Nanobiodevices, Nagoya University

BAEROZEMEZHEL TGN RE R K IRIZS I E 720 121%, BAEZ OB/
BRI O RN ENEZ IEfE IR - 2B T 20 R DD, LonL, TR ETICERRISH S
LT DR 2T B I TR - RS2t SR ELTmb O EAETHY, ez ktRE LA
A= B AN ORESL N BT DOREE 72> TUND,

oz, BT AR FANTESGEFITENT TRtk G E R R, 8 m R R
i, B =R KT AR D DIE(E g (4K 8K T A AT L A) 3 BRI W TREICSEE kS T
W5 E 7Rk (Quantum Dots: QDs) <CBEIC D MRI &AL L CRRRIS STV
BENT-RRFE AT T oRMET VR SO BT M EHZIER L, BAEERICB T
FEERAAE in vivo A A— 0 7 IZBFA TE T, TNHDRRRIZIYD, ZNFE TR THHT-
oAl % ORI - P AR D AR AR N B RE DR 2 B 52N L 22855,

ARG T, EREORBT ORI A, BIE, AMED 720 SR ICEI DA E R EIHL
SRV NI — 70T BT E BRI T, DDS #Hifti2BRE L TR A D T
WHE Ry NeBaME T PRI bR b BT R T /AT Uy MR 2D T, ZDBHFSIR
B APEIC DWW THRIT 35, B2, DDS HAli 23 FrAE =35 - AR B 1T Hfifn L —
TR T REN OV TR L2,
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MIRIEBTA I OAA—D0 T EF /7 MFHEREERIOES
Progress of Magnetic Resonance Micro-Imaging and Nanoparticle Contrast Agents
OFAGmME 1
VEBFHERE - B MRIAFIE 00— 2 B - B IRE RSB TERT - S F
A A= 7 BRI IR
Olchio Aoki'?
1Quantum—state Controlled MRI Group, QST, 2Department of Molecular Imaging and Theranostics,

National Institute of Radiological Sciences, QST

MRI (IR H DK T 1 b o B ERE & I BLG 2 4 U DRI 2R H Lz
HRWTEA A=V ZEThY | AR L LC, B2 o fReE (RIEEK T 50 pm 2
BE) . RO E N3 T A N SR E AR L WIRERM: 2 Bl hn 2 T, )
VA=l ADBIRIZ L - T, BRETS T T < BERE (FEER. M. MMARRE. MRiEE
17) MR ES ke A A=V U TIENFRETH D, BRIRIZBWTHLRET6 THL
R U, R CFECEMET /8 A R UTZRiRREE A BB L, /NE
DO ERIR~OHFR PN E G e X VT 4 ThDHEF R D,

eDMDEMTEI N, T DA T A A=V 7B D MRI IZKE RS E
b LTWD, —DlF, @b e mE =2 A VHINZ LK, 4 Z{kic X v | 54
Tt (SNR) MW ARMEICekE L, 220 FEREZ 50 um LA BIC BWFCh . BAFR BRG]
BEICR o2 L Th D, ZOHEMIZ. invivo TO~ 7 A JMEERECIEIE N DRSS - #
A2 - AT O FTREME 2 K& < IR 72, IIA T, exvivo TO~¥A 7 2 MRI IX, 30 um
iz % 3D ZEM e EBL L, FHMMEEZ O E ML~ TBlET L =Kk
TORERZE ] L E O REHFREICHEN ) bOEREL TV D,

2ODDFEFNX, T /R EfoTEAOESRTHD, T/ RTE2T Ty N7+
— A& LTeHEAIEET AT A (DDS) 1%, RRIET TR AR A A=V 7EDH
B2WH D VIR B DY — L & L TR E 2B IR S, SRR BRI W
HENTWD, F R+ MRI ~DOJEHIE, OF 7 Ki+% MRI & A CHEEGE LERe
EEERTD Tar =4 2, @F ki PIcEER L SR om 2 0a89 5 [t
F ) AT 47 A], @MRI EANAERIME 2 HF -85 TRERMEERA . @AFRLNS
BORBEINE L TEEFEZEEIE D TRIMMEEEA | OFRED D WDIXLZ M5
LEEd TRERE - M el 28 TR LTS,

AGHEIHTIEL, DWW ZRE LT T A A=V TIZBNWT, ¥ 712 MRI &
F R IER AN OIS & BT OES LT x OB A E P LI T D (Adv
Drug Deliv Rev. 2014 Jul;74:75-94) , AWFIE3 8 IE, B2+, moTf. /R FH0R
(ZREE T D b - K - TREANICINZ T, s —4 > & - B EER - iiiTiE e &
2O BERFINBLETHY | SR ERLIBEPGTE LB THLEE
ZBilh,
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BERtE S/ AT 40 RABEICA T F-H#EEMM/NRIaDERERE
Development of functional bubbles for ultrasound theranostics
Ok se'l IMRRH ! voans o Juli—kE!
PN o
ORyo Suzuki', Daiki Omata', Johan Unga', Kazuo Maruyama'

! Faculty of Pharma-Sciences, Teikyo University

<P OBHEFITZREEEICERIGHA STV, IEE TS D IR A m T TS I
TRAX—ZERTH I LDOTELHREERUBHEIGREBLHESN TS, ZO X9 ICHE
Bix, ZWEIRREOME IR TE 29Tk X —Th | ZHr - IBERAET AT A (77
AT 4T R) EARET D ECEEREREAMI O L LTHRESATWS, 2z, BERK
P RO R AT 7200 Y — L LTHUNGIR (vA4 278 - F /T BNER SR
TW5,

ORI RBEFDOE EFaIL, Bix e A T OMREMM/NIEDOE A ED TR Y | JHZEEEHAL
DEBF W ZWCEMEE~OBE T - T UV N) —Y— L& L CORREERMEZTT> T 5,
TR, AR MARERAL OB EF I EEAI & U CAS AKRR O BB & ST & 7o A (ks Ak
BRI XTI F REEM LT2T 7T 4 7 X =07 4 2 7B NRIa ORI L T\ b, Fio,
PN S I 2 I L 0 TREE O @ VB E IR A IR T2 ERUNRTROEEE (Fry BT — g V)
DHEE I, MNRIEOEBICY =y MEERETHZ RO TS, ZLT, 20OV y
N2 BREN /7 & UGN AR 2 Ze B A BAT 5 Z LR FREL o T D, £ THRAIE, 2
OBIRZFIH U, FERFRRR A 72 85 T8 ANEOMNL & R Tz, /K idE 77 A KDNA &
~ 7 ZAREIRD O EF B U, FFIR-CC a0 TR 2R 2 & BE i IRA Lo MRkIC R
WTEABLGFORANRBDO ONT, 2O LMD, KGESHBRIRA 28 8 A% alfE
THL=— IR HETHDLZ EDRENT, o, AR TETHR KON AT &
BCTXDHZELHOMNERoT-, ZHITINA, & OIZH) RSB & NRIEO/MAE HH
KD, ¥rET—va k2R y =y Mk JOREAAEFIH Lo Ao BEHEEE
ARETHLHZ L Z ML TS, 2O X 2 IvhRIaix, BEEZHHERER & L ToRR LT,
BIR TR T U ANY =R a0 ET 570D RIEWT VN —Y—L e LT, S5
WRAEHSCEMER O8I & 2 D ATRE~DOISH b IR S LD,

R U2k 90, il & BEROMAS DR IT, KHROBFHZE - 15E AT A (8
FWET AT 4w I A) BWET L ECEERIBHNCAR 25LEX LN, £ TR
T, BEEET ) AT 4 7 AOMEEIZMIT T-Fx OB A ONTRIT L. 5% ORERIC
DWW Tiam L7200,

(BfE] ARTEDO—ERIL, SCHREE  FSLRFERISH BRI EEEIC L 2D TH 5,
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& 1000 nm Z#B % B8/ OTN-NIR)ESN invivo £ A —2 24
Over 1000 nm Near-Infrared (OTN-NIR) Fluorescence in vivo Imaging
O b# B4 w3k aF
VHURCER R R SR T, TR R KRR AR A A=V S T a T 4 TR A —
OMasao Kamimura' and Kohei Soga'”
! Department of Materials Science and Technology, Tokyo University of Science

? Imaging Frontier Center, Tokyo University of Science

flix DN T 0 —T7 & T invivo 4 A —T 2 ZHATIL, BERENOY TV A LI BIER
NHRETH DR EDORMEA L, MOBESFA A —T 0 7 L XTI L7235 & TR T2
ZENTE DI, EmBY - EFPRICEIT 52 IR ERTEELE LA FHENA TV

L Lt —RARE 7 v — 7 I E B E MR W TR AT 5 b 00 IO
ﬁ%ﬂl%f%ékwﬁﬁﬁﬂkéo%@t@\ﬁﬁfﬁﬁﬁ@@ﬁﬁ%wﬁﬁ%%(ﬂmnm
ERWZEA A=V 2 T PEBIICHE STV D, RN O LD LB D 72 WL AR
@&EWiF$¢®”J&ﬁih AR OEA A=V ZICHE LZEESTHDL Z RN L
<HBNTWD, FRZHT, TOEBIEOFTEH, HEM 1000 nm % 2 5 U777+ (OTN-NIR)
e, O TEWAERHBZEMEZ T ZERHLNE > TEL | AEHEREOHE S 20 mm 2
FTHNBETEHZ LoD, [Second Biological Window (NIR-II)|  (1000-1350 nm)=<° [ Third
Biological Window (NIR-III)| (1500-1700 nm)72 & & FEIZAL, in vivo A A — 2 7 ~OF| FH A3 F i
FCHE ST D P Fax B HIEFUCEBRIT T, 20 OTN-NIR 3062 %4 289067 10— 7 % B
L, A A=V T ~OISHEHE L TE7 7, OIN-NIR #0062 R8T Ry b ComHEaSA
vI Iy AF KT, ARAENEESTFIEL T REOEE T e —T %, £ 1100 nm )5
1600 nm @ OTN-NIR 32 R L, Mji-Chdias. B, B8R, e & O x 72 invivo £ A —
VWCHAT A ENTE D, /2250 OTN-NIR #t 7 1 —71%, SPECT 72 & OEESA
A=V TEEDY VLT E

— B NA A= T R JE

r'LB{J.@%% E{Afg%mﬂj{: uf- 4 82 —
AT 8T ) AT 4w RS F/HFEKTO—T

Ex.: 980 nm Em.: 1100-1600 nm

s EFRvk,
CISHT 22 b TED, K  ELEE ARSI RMT
FFRTIL, EREEHDOA A — - HAEBRRNEAESFItIL

T 7 HNAHEZR  OTN-NIR #
A AP TIEDNT, 2 Q a0 e @
DT =TI LA A=Y

YT DORBUZONT, BHO ‘
A A Uh e m X 1. F JRiFat 7 m—7 % H D OTN-NIR 2 in vivo A A— 0 7,

(B 3CHK)

(1) BT, EAEA, JSMI Report, 9 (2016) 12-17.

(2) D. Jaque, K. Soga et al., Adv. Opt. Photonics, 8 (2016) 1-103.

(3) M. Kamimura, K. Soga et al., Nanoscale, 3 (2011) 3705-3713.

(4) M. Kamimura, K. Soga et al., J. Photopolym. Sci. Technol., 29 (2016) 525-532.
(5) M. Kamimura, K. Soga et al., J. Mater. Chem. B, 5 (2017) 1917-1925.

(6) M. Kamimura, K. Soga et al., (to be submitted)

(7) M. Kamimura, K. Soga et al., (submitted for publication)

(8) M. Kamimura, K. Soga, Chem. Lett., 46 (2017) 1076-1078.
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INEWVIA VERA A= T DERY
The usefulness of small animal in vivo imaging
Ot 2, ATHA ., EARR’
VR RSLER RS, ki
OSongji Zhaol’z, Yuji Kuge2 and Nagara Tamaki’
'Fukushima Medical University, *Hokkaido University

B LW R A O BH S TR O AT BRI RBR | I3 REARAT | B2 TR I BT O P AR IR D AFFEIC BV T
CYIARLT v "R EO/NEERG L LRI TR TH D, E, AE T EEAERNOER
FRL NI B IR E ORI FEIME R TE D FA A=V IREREZED TND L9
IZ72 o TETZZ L bHE ST, INEMEME ST/ NEMWA  ERA A — 0 ZIZBET DR
ERONTOD, /INEWA LV ERA A=V T X2 5% —U— K LTIE, HixarFikimoMAa
BREZ FIRBICT D~ AT EX U T ¢ JERBFHIBIEETZT TR <, ARONH - HREAY MR &
AR [ — B R CAZ 7 E E DMV R LIIE & ATRBIC T 5 IR Mg I RZ B, 5L
TR T T — T OERNEEIEZ FIREICT D EBER ENROIT LD, 20 L5 IAEERNER
RSN T 72D v 7 F b LT, BRI, B2 ER Vb TS, T4,
INHA A=V TR T 0 — T OB OEARIZ LY | KBRS, BURE L Wo 7o R
STV T FNVERRTAEEL YT 4, BICHES Y T 4 ZHAEDE RS EE ZBET 5 2
& T M LAV DN ORERR - lEdR LoV S BITIE. B MERIRIZER T D0 T O E) &
BILTEDL LR TET, ZTNHLDOHE RO T /NEA » EARA XA —2 7 52 PET/SPECT
EEOTBIEFA A=V 70E, A A=Y, MRIR EMMDES Y T ¢ 1T~ THIPESEF D
YA B R £ TR CE 2 2 & RO REFMOA TR, ZO@EmVERE, 'k
O WV RRE D RF 2 A7 L Ciluiie . A3, AR & o BB RE MR 4 31l C & 2 Kl a
L. BIZA X 2 CHEEROHAERIT 5> — b # LORAEIKO B . TR O AR AR R
SRR . WA EMTCHAEREOMEY — L & LTHIF S TWD, KRS A A=V
TRREARNAFTA A=V U TEEEORFEVYRY T AT, HTLOREEOBHZE, AilgK
WEFE. JRRBMENT . 2B IR E TS0 F AR R O JE 70 & EERE D B RS IR ~ DR LIFJEIZ 31T 2/ 8)
WA L ERA A= T OFHAMEIZHOWT, /NEIM)H PET/SPECT/CT 25i& & N2 3 &4 DAfF7E5E
Bl AR 2,

B ORFFEERFIN R LI X 5, NEMA PET. SPECT 7 FEESRA L ERA A= 7T
L0, BRDW A LI COREBIEENFREL 2o TE 2, ZOXIIT/NEA L ERA A —
DU TITEEED DEEIR A~ ORI LIFEZ L0 R EE LS EBIATRBIZ L. BT L WA OISR, 10k
OFTHRRRER, JREMAT, ZRNERERCHAEERRICBII AEETEA VERA A=Y 0 T Ol
RISHIZKRELS B CTE 2 b0 L Wi s b,
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EbAS/—<H#ila (MDA-MB-435S) MEZ R P A L5 TRAEEIZK S Aurora B F
FT—EHEMBEER (AZD1152-HQPA) D54 TEILA A= U T
Live cell imaging of anaphase bridge formation and the subsequent cleavage furrow
regression induced by an Aurora B kinase inhibitor AZD1152-HQPA
AR MEER IESE S wEW L OARER
VR B SE R A BRBE R R ZE R 2 KPR ST KSR T 1 7 v A A — 2 v 75T
Shodai Tanakal, Kaori Senda-Murata® , Al Kawaklta—Yamaguchl , Takashi Fukada' , OKenji Suglmoto 2
! Graduate School of Life and Environmental Sciences, Osaka Prefecture University, ? Live Cell

Imaging Institute, Osaka Prefecture University

Aurora B kinase activity is known to be required for chromosome alignment,
segregation, and cytokinesis. Its function in vivo has been characterized with small molecule
inhibitors such as ZM447439, Hesperadin and VX-680. Since the inhibition of Aurora B
kinase often results in a premature exit of mitosis without chromosome alignment, the events
after chromosome segregation have not been fully analyzed yet. To monitor the typical events
of mitosis and cytokinesis in the living state, we constructed two fluorescent human
melanoma MDA-MB-435S cell lines, expressing mPlum-histoneH3/EGFP-survivin or
mPlum-histone-H3/mOrange-actin. We examined the effect of an Aurora B kinase inhibitor
AZD1152-HQPA on the entire process from the initiation of mitosis to the completion of
cytokinesis. We extensively captured the live cell images using a multi-point time lapse
imaging system equiped with a PlanApo 60x objective. Although most of the mitotic cells
showed a premature
mitotic exit, some
population of the
cells proceeded to

normal segregation
premature anaphase but failed

itoti t . .
m| otic ext in the completion of
cytokinesis, resulting
in binucleated cells.

seqregation with bridge

‘ In these cells, we
non-seqgregation

noticed that a
chromosome bridge had been formed at the cleavage site during chromosome segregation and
that the bridge was maintained after the ingression of the cleavage furrow, known as an
“anaphase bridge” in mis-segregating cells. The cytokinesis of these cells was finally
interrupted with the cleavage furrow regression. Multi-point time lapse imaging analysis of a
nonsynchronous, randomly growing cell culture in a higher magnification would be useful for

characterizing the real-time effects of other Aurora kinase-inhibitors in living cells.
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GFPBIZFEHOT7 T/ BV 1 L ADENLGEESE
INA T A A—=D T K B EFE-
Efficient Production of Recombinant Adeno-Associated Viral Vector, Serotype DJ/8,
carrying the GFP Gene —Estimates of Viral quality using Bio-Imaging-
OfBAEX ', kKBRF'. F4MAI' hRES 2~ 3E7K53'F-E'§ !
"I FE NEREY RIS, K R R AR SR R AR E R
oHaruo HASHIMOTO', Tomoko MIZUSHIMA' , Tsuyoshi CHIJIWA',

Masato NAKAMURAz, and Hiroshi SUEMIZU'

' Central Institute for Experimental Animals (CIEA),

2 Department of Regenerative Medicine, Tokai University School of Medicine (Tokai Univ.)

The purpose of this study was to establish an efficient method for the preparation of an adeno-associated
viral (AAV), serotype DIJ/8, carrying the GFP gene (AAV-DJ/8-GFP). We compared the yields of
AAV-DJ/8 vector, which were produced by four different combination methods, consisting of two plasmid
DNA transfection methods (lipofectamine and calcium phosphate co-precipitation; CaPi) and two virus
DNA purification methods (iodixanol and cesium chloride; CsCl). The results showed that the highest yield
of AAV-DJ/8-GFP vector was accomplished with the combination method of lipofectamine transfection
and iodixanol purification. The transduction efficacy in HEK293 and CHO cells were not different among
four different combination methods for AAV-DJ/8-GFP vectors. We confirmed that the AAV-DJ/8-GFP
vector could transduce to human and murine hepatocyte-derived cell lines in vitro and in vivo. These results
show that AAV-DJ/8-GFP, purified by the combination of lipofectamine and iodixanol, produces an

efficient yield without altering the characteristics of protein expression and AAV gene transduction.

AWFFEE AL, GFP 23 BLT 57 7 / fift Y + VA, &1 % A 7 DJ/8(AAV-DJ/8-GFP)D &)= 1Y)
IERGIEE NI T 5 Z L Th D, AAV-DIS-GFP #EfI5 %2 7- 0 | HEK293 flifid~D AAV
ERA T 7 2 ROBEANIZIZ, VBNV T A(CaPi)ETIL U AR 7 =27 b7 I > (Lipofectamine;
Lipo)%& v 7=, & LT, AAV-DJ/8-GFP vector D3 X ORI 1T b > 7 A(CsCY F 7131
A7 4 ¥/ —/L(iodixanol) & F\ LA F @ 4 i@ ¥ | 1) CaPi+CsCl, 2) CaPi+ iodixanol, 3) Lipo+CsCl,
4) Lipo+ iodixanol, ZfafL72, S BT, ZOMEIZ DWW TH FAEMFHREITICNZ, 4 B b
BB, VERA A=V 72D %Wﬂﬁé‘*%iﬁ%tf:o

Z OHFER | Lipo+ iodixanol ® 512 & 5 AAV-DIJ/8-GFP vector DAFERIX, 4 DD HFIEDH Th
HENFEHThH -T2, % LT, Lipo+iodixanol @ 5{k TIEL 4172 AAV-DJ/8-GFP vector X, AAV |Z
R B0y 72 VP % L X7 OFBLES K OV AAV-DI/8-GFP vector |2 & 5 CHO #fE~DE(& 2% b o
TELEDLY Ippnol-, EHICE PRIV~ 2O FMIR~NEBRFEATE DS Z & bR ENT,
i€ > T, Lipo+ iodixanol {Z & % AAV-DJ/8-GFP vector DERLGIEIZ, 7 4 VAIZE L E RIFT 2 &
R THD Z LIRS T,
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AR EHRE L D DR EMMEICL—Y— TR AREAERR T AL
IR R AR O =14 ST
Evaluation of photodamage in living cells by irradiating blue lasers to the local area
and monitoring the cell growth by live cell imaging
OJFEAPE ' BB | AL ldid ' Fomfes ||
NESE? HEER? BAER?
VRBRIFFSER A2 TR IERE, 2 KB LK A v BR BERL 2R JE R
OShohei Kawahara', Keisuke Takahashil, Naohiro Kanamarul, Tetsuya Matsuyamal, Kenji Wadal,
Ai Kawakitaz, Kaori Murataz, Kenji Sugimoto2
! Graduate School of Engineering, Osaka Prefecture University

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

LI U®IT I, FEXHEEEER EFENRICED ANE~ORERMEE 2> TEBY, MiaT
DIFEHEREEEOMRANEENTND. ZOWIETIE, T4 7 BNAA A=V TiEEHNTAE
Ml COXEEZFHNT 5720, Mz U 7TV ¥ A L TEE L O ORERLIC L —F — & IR
AIREZR SRR R AL L, JeBmME O MEIAL, NS, WREKFEEEARG Lo THRET 5.

LERFE ERIL, TOBEREY N 7E (mPlum) LRIGISE/ZEB A M H3 T, SHIO
BT o —H A ek ¥ X7 8 (EGFP) &G SH - HFEEZPUR(PCNA) T 2 il mfifb
L=kt F A7 ) —<Hfa(MDA-MB-4358)% F\ /=, Fig. | TRT X DI, Bt 7 4 v ¥ —Z T
Ff LED b ENENOENE X7 EORRICHERERONEZRY L, ¥4 7nAf v 7
T — TS, ML X TEN LIRS L7z, 2@ LED M RICITI A S—H T A )3
ALTHY, ML EER L —F =2 AF S, | um OFE CHIRO R ER /DI —EH T
FIRFMMRS L7z, L— T — R ZOMIE DO ¥ A 5T 7 AfE§ % EMCCD # A 712 CH& L7,
3. R MIREOFLIC L —F—NE RS LIGE, —F—IREALO mPlum O L OHR
CORHEERTE 7 (Fig.2). ZOFREM, 2 EOKE (405,450 nm) THI 4 (2, HE 800 W/em®
DA RO MAEE S L < IS L, Tk 24 FEMBIE 26T 72, o KRE S OE %
FRE 2N E N O IEN IE M EE 2 57l L 7= & 2 5, 405 nm SE D J5 A% 450 nm e X 0 fARIC 5
R DEENREL, MIEZITHE L B RO ELZ T T WD LRI L.

Cells

Objective lens

Laser

Excitation
Fluorescence B
light Attenuator
[
< —Cover glass
Dichroic mirror \l/

LED (white)

Fluorescence filter

L Excitation filter
ens

EMCCD camera
Fig.2 Live cell image of mPlum-histone H3

Fig.1 Configuration of fluorescent microscope after irradiating 450 nm laser (see arrow).
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BELTO—JT AV -HIARAT IR ILSA VD FRET A A= U
FRET Imaging of Intracellular Magnesium Ion using KMG-104-AsH
OB ' WhsE ', AR, JRMEBFE 'L AR !

VBERTE T MW, 2R TN
OYutaka Shindol, Ryu Yamanakal, Koji Suzukiz, Kohji Hottal, Kotaro Oka'

! Department of Bioscience and Informatics, 2 Department of Applied Chemistry, Keio University

v TR T LA T (M) 135 < OHIIAKEREIC LD 2 i A 4> Th v | FaHkEE D 1E H
PEAERECIHAIIC B W TEEARRE 2R LTV 5D, MENT Mg, S har R TICBiT5
ATP PEARCMIRLN T D ATP 2 /NMaRIZIB T 5 &% X7 BN IR E D2 E b, 2817 5 DNA
OSVEEHE, HIRE B OHIE e SICELS b o TS Z ERHE SN TS, D7), Ml
RANAFTND Mg EEN ED L 5 IR, STV D O0ETE~S Z & I3 MlatkHE % 21
T %52 TCEHETHD, L, TIRENTWBHE Mg 7 1 — 7% Ca? ot 4 25BN ME DMK
< NN Ca® M EE AL T DRI TIE Mg RS2 EREICE DX D2 EMTE RV E W) A
Nobd, TNERRTHT=DICHELDO I L—F Tl MZZBIREOE W I LT o —TTh b
KMG ¥ U — X ZBA% LT &7z, Fox BT L7z KMG-104-AsH I, X7 F RZ 7 O—FfTh
BT TV AT A (TC) Y ZITIERINIITHES L THRET 2480 Mg” Y u—7Th % (Fujii and
Shindo et al., J Am Chem Soc, 2014) . ZHUT KV | TC # 7 {t& D& "7 a2 MIIZHB S 5
TLTEDOEUARAIBEREND M REEAERET DS LN AREE R o, SRIFK AT
KMG-104-AsH & FRET X7 L R D865 R AR A EDOEDH Z L TFRETA A—Y U 712X
DHEAN Mg A A—2 0 Va2 R B KMG DA 4 BIMEL FRET ICL D LY A A A=V 0 7%
W52 EEEZT, £ KMG-104-AsH & O FRET X7 L2 5@ F L R0F L TC X7
DFHTF HFIZOWTHEF Lz, Bawts /37 ETh % TagBFP O N KUl TC ¥ 7 #fHL .,
KMG-104-AsH % % Z 2R ek &2 Z & T, 405 nm DO Ehie Y T TagBFP % i L 7= & & (2 FRET
IZE D TC # 7Z#EG LTz KMG-104-AsH O # AR BIETE L 2 & 2R LTz, 2Otz b »
K ODPDENH L RITETFRET A A—V U VWA THDH Z L &=, £7-, HeLa Mila%
=822 5 . Z 0 FRET L & AWM Mg™ K FAIIC b5 2 & bR &4, 80
VRIBE I N T 0 —T A DR FRETICE DM MgZ DLy A A A=V V%%
MENLT D Z ST Lc, £/, aeZ N BIZREY 7T a2 fnT 5 2 L2k, Mlai
TOMWMARIR A A=V ZHREL o Te, TOHIEIC LY, kel MZBifeD X v 36072
BENFIREL o T,
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pH EZMFREHNX T O—TZAV-HKEMBEEEOERRNA A -0 T
Intravital imaging of osteoclast activity with pH-activatable red fluorescent probe
OXRFRMEA " A, FEMEC . G 2
VRBRKZE R TR 2e R, 2 RIS 7 a v 7 ¢ Tifge e v & —

OYuta Omoril, Hiroki Maedal, Masafumi Minoshimal, Kazuya Kikuchi'?

! Graduate School of Engineering, Osaka University, ? IFReC, Osaka University

MBI & DB RIIT, B O R CEE OB, B ECTIR 2T 2 72 DI LB e 4
KgRETH D, —J7 T, BRIZAERIUT, BHL X ESCEEY v~vF O LS e EREOERK &
INTWD, ZOXDREEBITT 2HFHICTBFIEL ML T 2 5 2T, ARNICB VT
BHIBIEE 2 R ATRE L T4 A=V U T HINIIAE AR TETH D, 22 THRLF, Tk
BEPREE 2 N2 B A B TR A A — 2 v T HAR OBIRICE Y LA TV D,

RN T DML OTEPEE H A2 FIH LT 272 012id, @&ENEY V7 BE iz 7~ v
LIZ £ HAERIR OB IE R OB, ORI OIEHALRIZ O AH K2 ON & 72 H(h¥ 7 v —
TOMBEDEREN THDH L EZDOND, ZOME&ICESE, A TLIANC, BE SR
Hifsk 8,45 ¢ 7" 1 — 7 pHocas V) % Bi%& U 7=, pHocas [ZRCE HINAIC X 0 TERR & 4072 BRI i3
24t OFF/ON A4 » FHREZ A L, S HIHMM~DO®mWEGIEEZ R T E AR AR R — MEID
EoT, vV AENOFHHME~E BROICEZESIND, BEMRzREaEEy X7 BIZE R
L7z~ AET VT pHocas 595 Z LT, W EMIAO BTE L IEMEE R Z FRFICERGT 5 2
EMARETH 5,

KRBT ClX, MEMo A A=Y FFREONALZ R L5720, BXEE%R
B RAL U728l pH IS B MR e 7 e —7 (FIX) OBIRICED LA,  BE a0 EIC
HOETREEN T 17— T OWE IR A FHH L. pHocas [FEE, Bk~ BRI 72 5 EE & 1 5
LTWo, MEMIOT e R FIThkEENE 2 RV BE2RB ST~ U ZAET/VITH L,
O —TEEETH LT, Fu bR BRI & O RELZ LTS Z ST L
7o Flo, A LT TAA AT T HITH 2 ETRIEOELZ BRI LD T, ZOFEMIZHOWN
THET 5.

i Spirocyclization O g, _F
—F pirocy CF
O N F N F
L0 b e
AN o NN — N o) NN
_H+
//—\\O O//—\\ /:—\ o O”—\‘\
ok N Y BTN %8
1 %o NH HN OH i Fo H HN"oR !
\ So-p0 \ Osp_g ! \ T=g-p0 ! \Ospg 7
tL_HO. OFF SoH LY M. _HO. ON SLOH LY
Bisphosphonate

1) H. Maeda, T. Kowada, J. Kikuta, M. Furuya, M. Shirazaki, S. Mizukami, M. Ishii, K. Kikuchi, Nat.
Chem. Biol. 2016, 12, 579.
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Simultaneous imaging of subcellular ATP dynamics and changes in cell morphology
ORika Suzuki', Kohji Hotta', Kotaro Oka'

I Center for Biosciences and Informatics, Grad. Sch. Sci. and Technol., Keio Univ.

Although ATP is a major energy source of living cells, native ATP dynamics under physiological
conditions without extensive stimulations has not been understood well. In this study, a simultaneous
imaging and image processing analysis allowed us to observe and quantify relationships between ATP

levels and cellular morphological changes under physiological conditions.

We found that microtubule dynamics cause cellular shape change accompanying an increase in ATP
level at cell edges. Also, spatiotemporal quantification of the length of actin rich-protrusion and ATP
levels suggested they are influencing each other. This work demonstrates that cellular motility and

morphology are regulated by ATP-related cooperative function between microtubule and actin dynamics.

This research is about energy metabolism and cellular morphological changes, which are both
very hot biological topics in terms of cellular damage or diseases. Also, an original image processing
algorithm and unique figures clearly demonstrate effectiveness of bioinformatics approach to

quantification of biological signals.

a Without inhibition e LatA f Taxol
e _ 100 o _. 100
g 1 s +
2. ~ - 32 =H 3
X ~h oY o 2 60 2 60—+
» PN L o 2 2
oo . = 40 = 40
N 2 < oy
43 g2 g 2 1
3 £ o £ o0 1
2 [ 0 20 40 60 80 100 -4 0 20 40 60 80 100
('~ - i > Protrusion length (%) Protrusion length (%)
" " 2
4 - = g 2.06 h Control
s we® o ontro
e _ 100 _100
if' 80 S w0
+
3 60 3 60 LI
A 8 o o :fo‘
. .o 2 = = 40
e Vo - Relative < 4 i <
. LI 13 . 13
302 “\ ATP level 2 20 + 2 N
. ¥ 02 2, E,
Protrusion length © 0 20 40 60 80 100 « 0 20 40 60 80 100
0.5 pm Protrusion length (%) Protrusion length (%)
b LatA C _ Taxol d 2DG o
o I p-0.020 LatA ***P=0.0004
N c Taxol *P=0.0075
. » Ay O
t\ e g ? Fo *P=0.044 2-DG
-.‘ ' © @ > — S C ontro| M
H '}.f 3. 8= 100 80 60 40 20 0 0 20 40 60 80 100
: 20 g Width of protrusion length(%) Average of protrusion length (%)
S
> ] **P=0.0019 LatA ***P=0.0002
L . **4p Taxol wp=
» e Relative P=0.0008 206 P=0.0035
LTI s -2: ATP level ***P=0.0002
..5- 0.2 Control
Protrusion length 100 80 60 40 20 O 0 20 40 60 80 100
0.5 pm Width of relative ATP level (%) Average of relative ATP level (%)

Typical tracks of protrusion length and ATP levels at the edges of Hela cells under (a) physiological conditions or

(b—d) inhibitions of cytoskeletal dynamics or ATP production. Quantitative analysis is demonstrated in (e—j).
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XAV ORBTNARZAVEESBTEOEVET REXZHI DR
The development of ultrasound contrast agent with high transferability in tumor tissue

using a microfluidity device

Ok B!, EHEE sk ' vrmany ' ZGEP . MERE L Sul—E
VHROKE SR SRR I
OTadamitsu Shima', Tomoyuki Naoi', Ryo Suzuki', Johan Unga1
Lisa Munakatal, Daiki Omatal, Kazuo Maruyarna1

! Teikyo University, Faculty of Pharma-Sciences, Laboratory of Drug Delivery System

i BY)] BUE, MEEROY T AL A A A=V 7L LT, ~A 7 a7 i ANz
FWEEMTbR TS, v~ 7 a7 d~A 7 at—X—0W A XTh 0 RO H A M )
SIMESMIIRH Lz, BEEN O MATENEE) SRR A OZK A ThhTnd, ZHIUZIiT#H
LT NINRMETH L L L HIT, A 7B A_ATARMPNHIHEE LIRS CEENTER
7o TLE D, —MiT, MEMHME CILIERMAMR & I MEERENTTEL TRBY . @ao T
PR - 23 IS > B ARk~ & i LS % 28 (Enhanced permeation and retention (EPR) Zh3) %
FHLEZEBN S =TT 4 o TR TS, ED, ~A 7 a"TNEF ) 3T d 5%
Z L T EPR ZRIC LV SRR CEE T 2B ERERAINHE CE B2 65, L, &
RDF ) RT AR EMECHB S SR O S CREMN L L T\ 5, I, Hiloied /"7
e LT —=T 0t Z (PFP) &2 RFF LT LS /& (ND) BEHZHEH TV 5D,
Z @ ND [TREOIRRE T T/ Wk 2 TR U B E BRI K0 - W N ER O PFP 235k~ & 48
TlLL, ~A4 7 a TN EBmEND, TDzd, ND % EPR R CHEE~EHS &, BEK
TRRICHE LS E S 2 & C, MEEROBEREE N ATREIC /D EMFfFENnD, LirL, T A
A Dt > 72 ND OFHIIEPHEL STV, £ 2 TAMZETIL, ND Oz eiiidiz &L LTo
~A AR T NA A AR LT, £, ARGIETHE L2 ND OReME A 3N L 72,
[53£] BEE L PFP 2% ) —)VIZIAR L, ZOTH ) —VIRIR L BHKE~ A 7 0T A
ATIRA L. ND MK E &Sz, AR L7= ND ORI E/SAAITEIREEGLECHIE Lz, £7-. B
FIRHC LD ND OREN SRR ~OME T, BE M EREELHOTBE L, Sbig,
HOGERT ND 2R3 A~ U ATEIRNE G- L. 48 K2 IS Vi~ F 2 &l O 554 % In
Vivo Imaging System (IVIS) Z AW THZE LT,

[R5 - B22] ARERLL 72 ND O PR F£134#9 200 nm Th -7z, ZD ND %GR
ECTHZELIEEZA, HEMLEEERHINIIZEEA CEEHENHR TCE o720kt L,
ZAC R I B 1% IS O  Divle, 20 Z E0vh, ND IS LHBE IS
£V PFP O LN FE S, BEREENARICR-72b0 LB b, S5, LB
ND ZH#H3 v~ U ZZHARPE G- U7/ R SR IS ND HOROEOEA B SNz, ZOR R
726, ND 2MEEHEMIC EPR SR CHEMBLIZRERH L EE X oz, Lo Z b, <A
7 Atk T NA AR 72 B A T OB E R SRR ORBICHHTH L Z LRI iz,
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FHRIO—JTZ2AV-HEYOHMERN Ca>BEELLD 1 filALRILOD
BE-BEAEAA—DVT
Imaging cytosolic Ca’* concentration at a single cell level in plants
by a novel bioluminescent ratiometric Ca’>* probe
OKIFET '\ HEFEA 2. B ' AuiEre . mipect ®. Free
VHORERRLR B BT S AAEMRIE A A=V T T T 4 T B —
PHALEERFIEAT - MR R AR v & —

OHiroko Nagail, Yusuke Niinoz, Natsuo Sukegawal, Nobutaka Kitahata1‘3, Atsushi Miyawakiz,
Kazuyuki Kuchitsu'?
'Dept. of Applied Biological Science/ *Imaging Frontier Center, Tokyo University of Science,

2RIKEN Brain Science Institute

Ca™ i3, & 5B MIAREIZI W TEAN MBS RGER 7L LTV TB Y., oMy
PO ([Ca” o) AL DIFZE N Z — o % S £ S ERBI O+ 5 2 L OBEIRITH 2 H7- 20,
IHNE TS OENME Ca 7T — TR STV AR, JIEROBIEEREZ LY, e
BEREN LISERNFEIND Z &, FRCHEMTIE, MEMRAREICL D BFRENLDENA A —
DUTDOEELRD LR ENRERMETHD, —FH T, BEORME Ca¥ e —T12iE, v
TAARY v I RPERS, MR ANALDA A= TRREEE WS AR DT, THD
MR AR 5 — oD HiEE LT, [Ca B2 F v o R LY F A MY v 7 ICHIETE D%
S - w0k Ca¥ 7 r— 7 OC OBRERED HIL TS, OC 1R & HHDME— FT[Ca ey %
EAHRTH D, BHEE—RTH LHELNLDOAL A= TRAETHY , #EE— FORER L
W95 = & T[Ca™ oy BRI KT 2 YIS OB A G5 Z L N TE 5,

OC Z EFHICHI ST/ v A XFT AT OEBHILZER L, d08 - A A -V T HE
PR AREE L=, OC BT A XF X FDHEIZ, [Ca¥ ey LHEBIEE T ERMOATND
SESERFWE G2 T2L T A, 4t - HIE— F T, [T MARIZ W TR IC R 72 5
[Ca™ oy AL Z — U ZBPTE T2, OC FHY v A XF X F 2 HCTHELZ, 306 FEmT
— RT1LME L~ DA A= v TN alfele FiR & IV CL BICH O % BT L 72BE o FLiD
Ml D[Ca™ |y BIHE DIRHT 2 A TN 5,
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ZRTEEMBICETEE2 NI EFRBEOEEM AR  BEREA VR ) V5
DEMREIEA A —D T
Quantitative visualization of protein secretion from 3D-cultured cells: bioluminescence
imaging of synchronized insulin secretion
OARSIL | @', S L
VRSB RS A R, CINC (BR) BRI ZE T
OTakahiro Suzukil, Takao Kanamori', Satoshi Inouye2

! Dept. of Biochem., Sch. of Dent., Aichi-Gakuin Univ., % Yokohama Res. Ctr., INC Corp.

e d, WLEMICR TS [Ws v XV BEOET AL — NMEMREA A=V 7k %
FLTET, KFEET, MIRMIOWMENTZN Y T 2T =P L ERKICRM LAY 720 D
IO IESN TN D, DRI ICRIL S BRI m ORI 2 R T AT vy 7 =25
—%¥ (Gaussia Luciferase, GLase) 1%, AFEDORER LV AR—FX —Z L RXI'ETH 5, /Kt EM-CCD
AT TR T T VERET D EICLD, AMIBIZIBWT GLase @ e % > /327 G OB 143Uk
Bhes 1 UL SR E T A L —k (30-500 ms/frame) TA A—T 7 T& %, ILIIAT
BT, MRORERE IV TH B WO A AREThH v | B EOFICIRED B W H X7
BEZ(LERMERTE S, AEFK AL, ©T7 4L — MR A= 71k b, =%kt (3D)
B 2 v X7 BB RE O E B AT kiE 2 W T 5,

HEES »~ MERIZA > AV -GLase e % > 7327 E (Insulin-GLase) % —BMEFREL S, AW
WA A= T HAToTRER, @7 V3 — AR B0y NI S 28 2R R 3 2 &
PEA V2 oy AR L &3tz , — 75  Insulin-GLase % — i S 8727 » B HIFEEE INS-1E
Il T, < QMRS 7V a— 2RI L DA v AU Uiz 305, FEE W 21T 5 Hill
A THY . MM ORFRMEA 2 IR ootz ZHUIX LT, 7 > M INS-1E
MY 7 7 a—=2 7 %17 7= Insulin-GLase & & Btk CTh 5 iGL Mifd X, fhafd CRFHT
DREMMEA AV W B S, kot (2D) B5EO iGL Ml VT, [FFAtEA A Y
> oy B A AL I RITE LT e, 3D 5RO IGL il (A7 =m A F) Tid, HEEZ v &
e & RBRIC, 7V o — 2R CRIBAE T2 R 2 JAHIMEA X U Ui BlE s ni,
3D B5#% O iGL MlliC B W CiE, BRICHEA LA v AU Ut 1 UL BBl S, £7-,
VR A= —F TR S 2D H52% O iGL MR U Tk, HRR S FE S 1 OV A 5% 28 FRp [
B LT, MRS 7= OA AU U UWE NN LT,

EMFEIA A= 7280 3D EEEMA D i S v DH Z Xy EENED ATEAIC RS LT,
FOFITRINL L7288 B Mk CTd 5 iGL Ml a2 W2 Midric X 0 . MIfaBEE 234 v 2 U ik
DORFAEE W EDOHEKRICEE TH H Z PRI L,

< 3CHEK > Suzuki T, Kanamori T, and Inouye S: Quantitative visualization of synchronized insulin

secretion from 3D-cultured cells. Biochem. Biophys. Res. Commun. 486: 886-892, 2017 (Open Access).

73



P-10

BRIV UHEABEMBEZ AV EDERORREES A DT
Stain-Free Imaging of Plant Tissues by Stimulated Raman Scattering Microscopy
EADE 1, I S fERE 2, /NBAZR.Z 3, ofjEtnaE 12
VORI - BT S HERREP A A=V T TarT 4 TRy ¥ —, 2HEK-T-ER
Kenji HASHIMOTO!, Takuya ASAI?, Shigeru HANAMATA'3, Jumpei SAWADA',
Yasuyuki OZEKI?, oKazuyuki KUCHITSU!*

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

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

T~ CHGEL (SRS) BAMUIEIL. ERSFNENZNITF O FIRENREEOE W Z M5 =
LIZED | FEARICE TN DR % A OZERIRI SR Z G5 FETH L, ITERE INTE
SRS WAMSSE[ 171X, C-H HfFERENfEIR (2,800 — 3,100 cm!) (ZH51) B0y FIREH A2 ML &g
D3R LD HEHIFHCTHGT 2 2 ENFRETH ST, ERZErCED FFIE e EME RIS 2
HirfshTWo, fliiE, ZHEOEFRCHFHOMWE 2 J56k A, MIlaEE, WIRFIRb, £<0
AR IS B Z R T L b, ®A A — 2 T U OIEIER G TFERRD TV 5,
% 2 THex 1%, SRS BAMMER D | AEA OAEAK - MR )E3 D IS &2 3 T, A R, Z N a5 L BY-
2. B=3 57 EOWMMMBR O 2372 & T A, faFniEEE. REaRfEIIEE. 7o T kL T
= /) —LEWTR B Ba RTINS AT DRk A UL T 5 Z L TE L, 2
NEDORERE S LITARBERTIE, Ml SRS BIEEIC L 2 WREA A= T O, FEMIIFE~DIE
FORTREMEIZ DWW Tilam L7200,

Stimulated Raman scattering (SRS) microscopy is a method to obtain the spatial distributions of various
constituents by detecting their characteristic molecular vibrations. Our high-speed SRS microscope [1]
enables the image acquisition with molecular vibrational spectra in the CH-stretching region (2,800 to 3,100
cm’") within only three seconds, and is expected to be widely useful in medical diagnoses and biological
researches. We have applied the imaging system to various plant tissues and cells including rice, Oryza sativa,
tobacco suspension-cultured cells BY-2, Nicotiana tabacum, and a liverwort, Marchantia polymorpha.
Intracellular and extracellular distribution of biological constituents (e.g., fatty acids, starch granules and
phenolic metabolites) was distinctively visualized without any staining processes. We will present the images
of various cells and tissues, and discuss their biological implications as well as prospects for further

application of the high-speed SRS imaging to plant sciences.
Reference

[1] Ozeki et al. (2012) High-speed molecular spectral imaging of tissue with stimulated Raman scattering,
Nature Photonics 6:845-851.
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BAGRIEMRICE D, KINOMBEZD EX b ASERD R LAET
Visualization and analysis on the histone modifications in
with superresolution microscopy
WTg—- D FERIC Y B ares D0 O DY
DEERSHIE - A A AT 1 T v, PP B - A BRI,
Masakazu Namihiral), Kazumi Hiranol), Minami Tanakal)z), (OKaoru Katoh

" Bio Mes Res. Inst., AIST, % Grad. Sch. Life & Env. Sci., Univ. Tsukuba,

12)

W L 0D K B2 B D A 7 il SR . i AR ) D p i i 20> © F8 AR B PR AP BOIC BEAE S 4L D,
Z ORI ORI PE AR TIZ, B A b2 H3 X XV E RGO A F AL T ' F LG
IZE D7 u~TF UREERNEERER E R T ZEDALNTWD, BUEE TOMRRIEA % il
W32 7 v~F U AEEEHOIE TIX AT 2 2 OMIE» 615 517z DNA X v /37
B A B LT 7 v~ F UL & O AN TFRIFIEDRRT O R Th o Tz, 1o
T, RPN OO 1M L ~LTOE X kI AEMOBIREIC SOV TIIARBAZREN L L #h
R A D 7 1~ F SRR OFEIEI D 2y TIE 2R,

T2 TCH AL, MG S EBEMEE (STED %) 2 AW T, ~ v A BGAEHIKRIN R o s
PRBE# =2 —a D LTI L A N OBERT D A LT, FORE. M
N ORI BN T, AF UL T B F A BEMNi Szt A b H3 0B %
80-120nm D REE TOBILEET H Z LTI LTz, S HIZ, muonrh—7 mE—4 —(CEHT
HIERIE A N OBNRIEEEZFE L, £ OB RN & R = 2 —a Tl -o
TWbZEBbholz, ZORREIX, 7 a~F UREEEBRMATTON D RENTERIL, Ao
N T A F I o 7B L TWD Z E 2R LT D, BITE, b X N AEEBEETEOZN
JRIEDBIER R E R E L, 7 v~ F UGS IS O W CEEIC AT 2 D T D,

X5, HLWX A 7 OB IEMSEGUER) Z VT 120nm FEE O iFRE T, KAMFHRE D
AR D 3D BEIZ BRI LTc, 2O O REZMIGZAZZ TRT,
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Invivo4 A=V JIZBLTVWSEFBYOETILHERRTHS
2,30 BY-2 #il@Z AW =A— b T 7 O—DEIRE & BREH S EDREN
Dynamics of autophagy and antimicrobial defense responses
in tobacco BY-2 cells as model plant cells suitable for in vivo imaging
OftfRes ', fafnsg 12
"HROER KA A= ST u T 4 Ty 2 —, P RGUER R B TS A R R
OShigeru HANAMATA', Kazuyuki KUCHITSU'?
! Imaging Frontier Center, Tokyo Univ. Sci., 2 Dept. of Appl. Biol. Sci. Tokyo Univ. Sci.

X33 BY-2 fifEiE. S D Hela fifld & L CAS B SN TV D ET /VREBHIITH Y |
B D AEMBIR O L~V TOHEMEIIIR DR, Foxid, pH b2 v R0 g
(RFP-YFP)L & LA — 7 7 V—~—H —(NtATG8) & 3 Bl S H-7= % /322 BY-2 fllfjd % W C.
F— b7 7 O—EEEERET DM REEE LIZ[1], 4 — b7 7 ¥ — AL (YFP-NtATGS)
FAWCHRESEI TR OF— N7 7 O—OBEE ST LIz L 2 A, BN — T 7 U—D
LUV B OETICHE L T, SR TR TlMfich s Z &, AR —FT7 7Y
—iI. G1HlIZB W TR bEWEEZ R L, ARoRPICHRIMEIESNs 2 &2/ LT,

FIEISE~DA— N7 7 V=D GO ML, BEx RAEMITB WAL #Eim STV D08,
TR B W TR E BT OA— R 7 7 U— OB OV TLIZ & A LA BTN,
F— k7 7 U — w2 O CTOREE H R DGR o 77 /b (eryptogein) Z fl Ao 5 Z &I &
| TEPEREERE(ROS) AT 1 7T AIIESE(PCD) % £ 5 YIS AR P OA— v 7 7 2V
— LAOENREIC RITTHELE DT LTz, T OREE cryptogein OILEEN A — h 7 7 I — ADO R
W EFHES L LR L,

cryptogein Z#ik 95 2 & TIEMAL SN 2 GBS X, B —l@ 2R nE &, PCD 25T
12 < Rt 72 A 1243 8 C© & 5 (Kadota et al. Plant Cell Physiol. 2004; 2005; 2006), = O [ D AH H.
BT 2 M9 % 72D PCD % #5%8 L 72\ B cryptogein L19R D ZhF: % FLEfEMT L 72, L19R 13,
B BRI A U= os, AR 15 138 X OV PCD % & de i < FRBEAD 7RG IIAEE L Ze
Sfc, —HT, S FEIF MBI ASE R OHIEIZES 59 % phosphoinositide 3-kinase (PI3K)DBH
FRIZAET 5 & LI9R TH PCD # BB Fift 20BN FEINL Z xR LTz, %
I CUSE ORI E AT D > T T ARER D PI3K 24 LA @RI L W AICHBE S D &
DA 2 3T AR IR AZ 88 5% D HIEN K 2 BIHISZ ~D 2| eryptogein 38 X NZE D v 7 F Vs
AR N 1 OFINNENRE, Wi 7 AR 7T A MZEBIT 5 ROS KD A A=V 2 Tt 2D T\ 5,

Reference
[1] Hanamata et al. (2013) /n vivo imaging and quantitative monitoring of autophagic flux in tobacco BY-2

cells, Plant Signaling & Behavior 8.1: ¢22510.
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BEGEMIRTHREIN:, SAVKRTA7EED I 7 ETIFUAY DA
77— OFEEER
Interaction between fascin and actin meshwork in lamellipodial region revealed
with superresolution microscopy
OmHAmAiAm YD F) gD, g #& DY
DRERRBIF- S A AT ¢ T1b, PHE KRS - A A BR BT, VRERS IR IR RAERER K
OMinami Tanaka"?, Ishikawa Ry0k1 . Katoh Kaoru"?
" Grad. Sch. Life & Env. Sci., Univ. Tsukuba, ? Bio Mes Res. Inst., AIST, 3 Gunma Pref.Coll. Health
Sci

PR A D AR S8 EL S i CUI R R I BES IR S L D, B T #E Tl R OBk ZE i 2 i R S,
MERKEZRBZ L, ¥—7 Y Nk 2%E 2 M, #ROBPRZEROME A 7= X 8230
A B Ao (KBRS, FHERT) BEET 528, lEMHETZN D ORFICHEEICKIET 5,

REM#SEE, 7m0 RiT 47 &, TOMEEDDLTAVERT 4 7 EWVOIEERNLRD, 5

b, BT 7 FUOBKBPTEET S, 74 uRT 4 TIiE, B EITRT 7 FUBMEOR S
Ho ZRAVRT 4 7, WREEWT 7 F U 2 72 5 AN B U 7o BIREE 2 6 o,

FRE M SEORECEB 2 XX 201%, T2 FUBHEY RNV EThDH, WANER LT 7 v
NET 0 F ORI S LR BET, T m AT 4 T OT I FUBEOFRIL AR S, Ty v
ri677%yﬁ%®%Mi T4aRT 4 TRICBNT, 77 F R, IRE 7

BRI T LT\ D

*ﬁ\7%J$747ﬁﬁu%\779Vﬁﬁ%%ﬁﬁﬁéﬁ\ﬁ$ﬂﬁb< FNI AR
Tholz, Fxix, SIM Z#HNWT, TFAVRT 4 THEEO 7 7> OAMFAEL ﬁ%b Hiz
FRAP (LY., FJAVRT 4 THEBO T 7 > OEEEIT L=, 74 0k T 4 7 &L [FEEIC
URT 47 ThH, 770, VUBBICE D 77 F U D OfBEEE N EL 20, T2 F
UHRHEDNDRRBET D 2 L AR LT,

LSlEl, 2 A7 SIMEZHWT, AETZEEMHEDOT A VRT 4707703, VUi &
0TI T AEHED D IRBET 2R A AR GRBEMEEOBIE & U CHR X2, Ty v e T 7 F U
OIJFIEDOEBZEALIL, 30nm LL FOALEREE, 720, & 7 L — A5l [[— KL Cridk L7z,
Gzl 77 rE ) UBEREET S L 20830 0T, TAURT 4T OT 7 UET
JF DAy 2T =B LT, TAVRT 4 T7OT7 7 F L OMBINL, 77 OEk
PHZ, 77BN 7 7 F Uil E TR ETHOME DR SN, ZOT 7 F 2Tk
T2 AVKRT 4 TIIARLZERMEET, 10 0BRETT AV AT 4 7T ORMENEEEx 2, U
B TIX, 748 RT 4T b, KWT 7 FUBMEROREZR L, 7 7 2 DMREEL -,

X, RNAL T7 7o v/ v Xy LTI, REMSEORBENPEESN, 7
ABRRT AT, FAVRT 4T EbIZAONRole, TNUOHDORERIT, 77 idk, 74
T 4 THERTH, REM#EOHELEOMICEE CHDL L E2RBT 5, 5Kk, ZA VKT

TR D 7 7 v DR M OB R 5 2 DB OV TRFTT 2 TETH 5.
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RYJEY 4 OFEBRIMNH A 3T3-L1 BEIHHEROBHERRE X UOKBICEX S2E
Knockdown of perilipin 4 affects on lipid droplet formation and
mitochondrial morphology in 3T3-L1 adipocytes.

BT, hadesh D, HEEHE?Y, mhk?, Ot "

DRFELTK - B, "BEOKELTK - B - B2, VHEIBK - 3K
Chiori HASEGAWA", Miyu KOTANI", Reina IKAGA?, Hikaru TANAKAY, ONaoko lida-TANAKA"

1)Dept. Food Science, Otsuma Women’s Univ., IGraduate School of Humanities and Sciences,

Ochanomizu Univ., 3)Dept. Pharmacol., Toho Univ. faculty of pharmaceutical Sciences

[Fiw)] IEWAI S IERALT D & A M A DA « WML S . RGN E L O RIE %
FlERZ LTABREBERORRKIC/RD EEbNR TS, 2 hay KU 7o CIEIrFEE R ICH
Zes i, FAHOREICADE CTEEZ (LI ERNLMBNEELZ 2 ha—145 2 L83 0h
STETWDN, BRIHHIIICEB W TH S TWAEENZ SOV TOMIRIZE D 720,

AW TIE, BB E I bay RUTOBMREHLMCT 2 FR00 & LT, BhifRm Y o
RIBTHHXV NV NCERLE, RV ECOFTCHIEHEOKRICEET S EE2 515
NRYYV 4% v I AT L EOEMOKRALI Far N 7oEE, REoLkh s
ERAROTHRET D,

[J715] ~ v ARRHMESEMML 3T3-L1 2 AW THER L 72U U v 4 BB (shPLIN4) % g
AR b & & CHEBREIT o 72, 0biFE% 8. 18, 31 A HOMAICK T AMEMH#E I h= v
N7 oERITEAEha AR TRa L, HESLV—V—BMETBIE L, A hA R
RENTB D 2 F 72 £13 Real Time PCR %4 IV T mRNA BB EOE R LT 572,

F 72500 E% 29 H H ORI Z  AMPK G (LA T & 5 AICAR A W1 L 7o 5 H1C— ML et L |
RG-SR b2y KU TR, =3 L X —RHRRESE O mRNA FBHEZ g L7,

(RSB L O] 3T3-L1 =2 b e — Ll CIE, /EiFEf% 31 B B2 1 2O KX 25
TSI 2R OEFED 8 FE< 2 (5 5 E Tl o723, shPLINA (130 & 72 A5 AT 23 2507 1E
LTHEY, RV U AR ENHBERICEERER LR SZ LRI,

Fo I b RUTE 2 b — Ll & i L CELSBAE L T AR RBIZE S T,
FRFE RO AR ICEE T 256 O mRNA FEE & G L TH Y | shPLIN4 TIZI b= U
T DOERVX —FEAENMET LTS Z & AVUR S 472, AMPK @ mRNA HEE2ME T L Tnie
ZEE, XYV 4 I BT UMD TET AMPK BHEORD 5 &I L,
INNGER Lo TZRNNF—FEARRZR T S BT mREMEN S 2 b7z, AMPK {EMALAIT
& % AICAR THLERT O shPLIN4 Tl, TR/ X —EARHEERESE O mRNA BHENEEL, I b
Ay RU T OERES 7 EORBEGHEML -, d0OLBIZEICB8WTH, shPLING O I h=
¥ R U TS EE R 7S 5 728 AICAR ALBRIZ & » CTRIE T 283 Bl S v,

—7J7. shPLIN4 TiX, KIEMES A R VA TH2D MCP-1 ® mRNA FELEHEM L TWn3,
Z AT AICAR ALERIZ X » T3, Te LA K VBN L7, shPLIN4 ([ZEIF DRIEY A A
OFBHIIE, =R LF—RBEROEBL LTI T E R Z SN2 3Rl s vz,
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Optimization of biosensor and condition for FRET time-lapse imaging under
two-photon excitation systems.
Kouhei TAKEUCHI'*, Motonori SUGIZAWA'", Kyo TANAKA', Akira SUDA>’, and Takeshi
NAKAMURA"?
228094 @rs.tus.ac.jp

! Research Institute for Biomedical Sciences, Tokyo University of Science, Chiba, Japan
? Imaging Frontier Center, Tokyo University of Science, Chiba, Japan
3Department of Physics, Faculty of Science and Technology, Tokyo University of Science, Chiba, Japan

Biosensors based on the principle of Foster resonance energy transfer (FRET) are useful for monitoring the
spatiotemporal dynamics of signaling molecules. The biosensors developed for One-photon excitation
systems. Two-photon excitation systems enable us to observe cellular events at deep position of tissues.
However, to perform FRET imaging under Two-photon excitation systems remains challenging.
Photo-bleaching is one of the matters to make difficult to perform FRET imaging by Two-photon excitation
systems. The photo-bleaching is caused by overlap of Two-photon excitation spectra of fluorescent proteins
which are different from One-photon. While pairs of cyan and yellow fluorescent proteins (CFP and YFP)
are commonly used as FRET partner fluorophores, green and red fluorescent protein (GFP and RFP) offer
distinct advantages for FRET, such as spectral separation, less phototoxicity. We identified fluorescent
proteins, mRubyll and mNeonGreen or Clover show minimal overlap of excitation spectra. So we modified
existing CFP and YFP paired c-jun N-terminal kinase (JNK) targeting biosensors to make mNeonGreen or
Clover and mRubyll paired biosensors as an example. The biosensors were transfected into HeLa cells to
perform time-lapse FRET imaging. The GFP and RFP paired biosensors detected JNK activity at 860-930
nm under Two-photon excitation systems. 860 nm excite little the RFP however it need to make the laser
power strong to gain enough signals of the biosensors. Therefore it is possible that the cells experience light
induced damage while 930 nm is reverse. To decide optimal condition, the JNK activity detected GFP and
RFP paired biosensors were identified FRET efficiency and degree of decrease in fluorescent intensity at

several wave length, laser power and exposure time respectively.

References

[1] Komatsu N, Aoki N, Yamada M, Yukinaga H, Fujita Y, Kamioka Y, Matsuda M (2011). Development
of an optimized backbone of FRET biosensors for kinases and GTPases. Mol Biol Cell 22, 4647-56.

[2] Tao W, Rubart M, Ryan J, Xiao X, Qiao C, Hato T, Davidson MW, Dunn KW, Day RN (2015). A
practical method for monitoring FRET-based biosensors in living animals using two-photon microscopy.
Am J Physiol Cell Physiol 309, C724-35.

[3] Lam AJ, St-Pierre F, Gong Y, Marshall JD, Cranfill PJ, Baird MA, McKeown MR, Wiedenmann J,
Davidson MW, Schnitzer MJ, Tsien RY, Lin MZ(2012). Improving FRET dynamic range with bright green
and red fluorescent proteins.Nat Methods 9, 1005-12.
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Fluorescence analysis of plasmalemmal and mitochondrial Na*-Ca®" exchanger activity

in permeabilized H9c2 cardiomyocytes

OHikaru Tanakal, Iyuki Namekatal, Shogo Hamaguchil, Naoko Iida-Tanakaz, Toru Kawanishi’
! Department of Pharmacology, Toho University Faculty of Pharmaceutical Sciences,
2 Department of Food Science, Otsuma Women’s University,

3 National Institute of Health Sciences.

The Na'-Ca®* exchanger (NCX) is involved in the physiological pathophysioligical regulation of
intracellular Ca®’ concentration in various cell types including cardiomyocytes. The major role of
plasmalemmal NCX is considered to be maintenance of low cytoplasmic Ca®" concentration through
transplasmalemmal Ca”" extrusion, but under certain pathological conditions such as ischemia-reperfusion,
NCX appears to be involved in the elevation of cytoplasmic Ca®" concentration and the progression of
cellular damage. On the other hand, NCX was revealed to exist not only on the plasmalemma but also in
the mitochondria of various organs including the heart. The mitochondrial NCX exists on the mitochondrial
inner membrane and is considered to be the main system to extrude Ca®" from the mitochondrial matrix.
Plasmalemmal and mitochondrial NCX are postulated to be encoded by distinct genes and to have different
functional properties, but details still remain to be investigated. SEA0400, a benzyloxyphenyl compound,
and CGP-37157, a benzothiazepine compound, have been developed as inhibitors of plasmalemmal and
mitochondrial NCX, respectively. SEA0400 and CGP-37157 was reported to attenuate and aggravate,
respectively, the ischemia-induced damage of cardiomyocytes. However, the selectivity of these agents
towards the two types of NCX has not been sufficiently clarified.

In the present study, fluorescence analysis of plasmalemmal and mitochondrial NCX activity was
performed in cardiomyocyte derived H9c2 cells. The plasmalemmal NCX activity, which was measured as
the increase in cytoplasmic Ca”" concentration on application of low Na' extracellular solution, was
inhibited by SEA0400, but not by CGP-37157. Mitochondrial Ca>" concentration was measured in
digitonin-permeabilized H9c2 cells expressing the mitochondrial-targeted Ca®" indicator, yellow cameleon
3.1. The decrease in mitochondrial Ca®" concentration following removal of extramitochondrial Ca®" was
attenuated by CGP-37157, but not by SEA0400. These results provide evidence that the plasmalemmal and
mitochondrial NCX can be pharmacologically discriminated and that they are involved in Ca®" extrusion
from the cell and mitochondria, respectively. The presently used fluorescence-based methods appear to be

of value in the studies on cellular NCX function.
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X $REEMUR(C & % h EREYE E £ BB Pseudanabaena foetida (Phormidium tenue)
DB EERS
Soft X-ray Microimaging of Musty-Odor-Producing Cyanobacteria Pseudanabaena
foetida (Phormidium tenue)

OMAFRT ', HAES? KBRS, —# @ S | R B >°
VBVEERFR S, P LM B R SR Ly & — P T RHEBFZET UVSOR, R IR EEE IR B R A
ks — CHEEA ) ARKR
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1969 /-4 A, FHHTOAKETH ED X 5 RERNHE SN TLRE, BEOD ERORENEE
Mz KR E T2 AKRGNHHGE SN DKETHRVTWD, JREIE, RIROT 27707
Pseudanabaena foetida Niiyama, Tuji et Ichise sp. nov. (Phormidium tenue) [1|I3PEET D 2-A F LA Y
RIVF A —/LQR-MIB)THDHZ ENHFLMNERS>TND, DX RAEOD ERMEIZ, £F
TEHEFMbTHE SND L1220 FEMEOFEMAIENRD TV D,

P. foetida sp. DRI PNIHIREE 2~ 2 720, QA OMI A, ) X SRBISEEXM) TRIZE L
7zo P. foetida sp.i%. 1985 FFIZEERAR WA & 0B L, W REEBEWREER Pt v & — Clii
O CT il M1 Z0FH Uk L CE 722 Wz, CT 55 10 ml 23 BRE 1207 E L,
20°C. 2000 Lxs (8 h #i/16 h y) T E e HIMET# Lo, MlEEE 4., £ 100 nm Z{k> ) =
VR IS L, RELE ., SEavEE RS SR B v X — B A X BRIEMEE ©— L T A > (BL-12)
&4y B EF SR AT O Wi S8 A8 RFZE i sk (UVSOR) D = A R i X #RBEMEE £ — 4 T 1 > (BL4U)
THIZE L7z, EFIREBOMIICI W CEERE O JRTE LI BERIA % 78 L 72 (Fig.1 a, b), Ml Zmfe
LD DM W CEZ AL O Y R DR 7o i3S & ffERR L 72 (Fig.1 o). & HIT, BER LS DT
FORTEBIER LT, BEEROFE R CFEMc O VW TEY H#ET 2,

C Fig.1 P. foetida sp. DM XM 14
(a, c) & A XM #(b)
fRSTn B M MG Lo BERiR (a: B
WEERIR, b AWEERIR) . Y

2B R IR B (R)

Reference
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Quantitative evaluation of cytoskeletal bundling by intensity distribution statistics
Ofzta I, BH R, BhiE KR
FOR KRR AT A R AT 2R
(OTakumi Higaki, Kae Akita, Seiichiro Hasezawa
Graduated School of Frontier Sciences, The University of Tokyo

T U T AU INE 72 & OFIRE S O FAL IR /3 RSO MR R 7 SRR O T REFE Rk &
BB B D, FATZ HITAIRE R OH LR b AL A2 3 2 EBUFERE & LT M
ERERLT DBBEOME DA OBENHEH TH D Z & 25 L7z (Higaki et al. 2010) , ATIEIIAEY)
Ff O, BIMIESC in vitro FIERGRICBW T HIASFIHE N TS, L L—F T, RFEIT
R EE VS b LSO 70 it 23 12 & A EER B 2 WIRBEOFHIICIZ A M E Th D L) MEA b H o T2,
Z ZCAMFFE TR, X0 LRE 2RI B A OBAEFERE & PRER LT, BEREO T 7 F ki -
N E OBRETEHE T > &2 W TEREEDRS R, M EH 2 AR S 2 ISR O 5 7341 D R EREL
DUERTFIEITHAT, K0 @RS E # O b a2 i 3 2 FTREMEA VRIS S vz,

) _ 5uM 20 uM B
DMSO control TIBA treatment  TIBA treatment

: ? A { 25 Q_Q
. .
2 a
€15
< i
-
? 1.0 :
| I
05 _i_

DMSO S5uM 10 uM
control TIBA TIBA

C

S 124

g b b
S 101

.z :

Zos8

o

IS _?_ T

g 061 | -
g -

804 —C

DMSO 5uM 10 uM
control TIBA TIBA

(. mA XF XTI 1T D 7 7 F kHE O AL FEE & s

(A) GFP-ABD2 I~ X 0 ik & 7= 7 2 F i, TIBA (5. 20 uM) (= & 0 sifb &8 L7,
TN 24 MR OB EREFR AR L7, Scalebar =5 pum. (B, C) EEIZESEKRTE (B)
EEEREICE S IREFIE (C) I2X 5 EEFHMM. Tukey-Kramer test (p<0.001).
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BREDOMEYNZEET DS LK TRASE] LTEREGFEMET S
Acquisition of enzyme-encoding genes by visualization of environmental microbes
in a culture-independent manner

Offx ', At Fnig ', 76 EER®. HW A BWE B2, @Ak #iILC
O ORE FOMEC, B0 S ET B0 e A
VHOROKE KFREIE RO IER . PR TR B . R O BB
PREEEKE F 0 T4 7 AR TE S
ORyo Iizukal, Kazuki Nakamural, Shinro Nishiz, Takao Yoshidaz, Yuji Hatadaz, Yoshihiro Takakiz,
Ayaka Iguchi3, Dong Hyun Yoon®, Tetsushi Sekiguchi4, Shuichi Shoji3 and Takashi Funatsu'
'Graduate School of Pharmaceutical Sciences, The University of Tokyo, “Japan Agency for
Marine-Earth Science and Technology, 3Department of Nanoscience and Nanoengineering, Waseda

University, *Research Organization for Nano & Life Innovation, Waseda University

BB D 99%LL EOBAEWIT, BUEOEM CIXREBR NN AY (RS EmMeEY) Lt Sh
TW5, HERERMEMEMNEAET DRI, iR E & L CHEFICRERATREEEZ MO T
W5, Fex i, BETICEEICHEET DMBEERA~ONRN T 7 A2 BT 5 hike LT IR
FEHOMAEMZREET D2 LR R oL, BRBEEFZRGT 5 H1E] 2% L, KIET
XEP, EO L TORRICKT AREEMELE L L b, BES AT OMEnE L TR
JVHAAL TR Gy ik L2k PICE AT 5, EREEE 2 BB 2 MAEM N FEETR
. AEH S D WDITI P ARENE S S E KO L ISR D, WIS, wEEOMEMNE A I
K, &2 WIFEOE O KA EIR L, &> T VAL TIAE O RS ) AHEIE AT
V. BoNS  AEREFIH L, BEOBEREETEESET 5,

AyEZEFA LT, WAKTOMEDBEK B-7Vvay ¥—¥ (BGL) B OHfF%iA7-, BGL
DFHENEFE TH 5 Fluorescein di-B-D-glucopyranoside & & 412, FJE I K OVRNE O HEK F O
W WIO BUERRCEI A Lo, SO MEm %2, RBOWKI Y 4, HEEOWAK I Y 5 FEF
WL, £07 7 L& LTz, ZDo5b 6 M (REMK: 21, RilBEK:41E) OF /) LIEIEEY)
7>, small subunit RNA (16S rRNA) i&fx 2 HET 5 Z S ICIh Lz, TR oldz b &
W FETFIRBEIToTo e 2A, WTNWHMEERE A T U TICHRkT D e, 7220
ILO 3 FEIL, INETICHBESN TWRWAZ T U T ThDHEEL LN, 6 DT ) LHY
WEEEW) D > — 7 =2 AENT 24T\, 14 O BOL EIn T 2FETHZ LI Lz, 2095
12 FEFEIIRET @ BGL ELAI & DR —1MER 52-74% TH D . RFEOFAIC L VMO B WEE T
FCHIDBAFNARETH D Z RS, A%, AIEOFEE - JISHICX v, EXELANRMRREL
a— RTHEBFDREEBG SN, TUDRH - RBEREEORIHICHET LI EEXLND,
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95X —t LT-FLiBHRRIZE 1T S HMlaNEE & AL D
Intercellular structures and stomatal function in clustered guard cells
OBKmER ", Bhigmk ', B!
VUK R S e T R AN R R B SR R
OKae Akita' , Seiichiro Hasezawa' , Takumi ngaki1

'Graduated School of Frontier Sciences, The University of Tokyo

T DIESLEIAFAET DRALIE, BT AL EZ R > TRV, MYOERICRNTZ DTS
IRWEHBERBRBE TH D, KALIT oL LV ER SN /NLTHD . < DY TIX
SALRILEBE L 2L 50/ L Tnd, ZOXALEE OB I one-cell spacing rule & FEIEALT
Wb, Trexixva A XF A ;RN D A7 1 — A KIEWRIZKIZIEET 5 & one-cell spacing
rule MigfET 5 Z & & R L7z (Akita et al. 2013, 2014) , ABFFETIEZA 7 17— A KRAFETHE S
NTRALT T AL =281 2L MBROFRMEZ I 62T 5720, MaNEIER X OSFLE DR
I B LT, RIEMUNE % GFP-tubulin BERIC L 0 AT b U, KALILRREBIZ 6§ 2 Bl 5 O v s
EOVEYAELZRE LT A, A7 —ZAKRFUHEX TlEay hr— /XD bERAELIL
DR O IE R 72T e (M), FEEREREnle red T e — L XEBIUOA 7 B
— AIKIRALEE X DO NWFTAIUCEB N T H LM OERZ R L2 &b, 7 7 A2 — (b LTzfLs
MAIZ B W T MBI R SN D Z 2R Sz, —F, BEAE ML AT
17— A KRB K CIEIERKRIZ T > 7" R s il L *Eéﬂé:&bﬁﬂ%fﬂkiﬁof:o E N4
FTAZ AL LR ALOB OREORGET 5720, 7 a7 RN KX 2R OFEEEIT- 72,
ZORR, A7 10— ZKBELAHX THRILFENEIML, 7o ar v VIRERHER ST,

f,ﬁ o

b ¢ sl 2 A KR AL
g < 55 ’ e A 0 2R BN OO i 12
: 3 b SN 2 RNIE R RUL
g7 ) (3 2 ST O BN O T

S 45 1 I B 2 WITE S 5 72 9 O Wiif:

] H IR (B) BN ALk
: . DX A (©) [ALLE
5 S 35 A D Bl 5 O UNE O

TS .
30 !
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Single-molecule analysis of actin polymerization using linear zero-mode waveguides
OSoichiro Fujii', Ryo lizuka', Masamichi Yamamoto', Makoto Tsunoda', Takashi Tanii?, Takashi Funatsu!
! Graduate School of Pharmaceutical Sciences, University of Tokyo,

2 Faculty of Science and Engineering, Waseda University

Actin is a ubiquitous cytoskeletal protein, which is essential for the structure and function of eukaryotic cells.
Actin polymerization occurs through three phases called nucleation, elongation, and the steady-state phase.
A previous study showed that the ends of actin filaments grow and shorten more rapidly than expected from
the measured rate constants of monomer association and dissociation [1]. There are several possible
polymerization mechanisms to explain this interesting result, but the detailed polymerization mechanism is
not known. In this study, we aimed to investigate the oligomeric state of actin incorporated at the filament
ends using single-molecule fluorescence imaging in the actin polymerization process. Actin polymerization
occurs when the concentration of G-actin monomer in solution exceeds 100 nM (critical concentration).
Therefore, single-molecule fluorescence imaging at such a high concentration is required. However, single-
molecule fluorescence imaging of actin polymerization is impossible with total internal reflection
fluorescence microscopy (TIRFM). This is because the signal-to-noise ratio (SNR) cannot exceed 3 at
concentrations above 100 nM due to the size of the excitation region. In contrast, SNR can exceed 3 by using
linear zero-mode waveguides (ZMWs) that suppress background light by narrowing the excitation region.
Hence, we observed actin polymerization using single-molecule fluorescence imaging with linear ZMWs
(Fig. 1). As a result, we found that the monomers associated with the filament ends in the elongation phase,
but small oligomers (dimer to trimer) were also added to the filaments in the steady-state phase. Furthermore,

cooperative binding of actin at the ends of the filament was not observed.

BODIPY-FL G-actin
A Cy3 F-actin

Al:50 nm WP | streptavidin
glass etching depth:
_ : 30 nm
biotinylated BSA
laser
 width:50 nm

Fig. 1 Schematics of the experimental set-up
Reference

1. Fujiwara 1., Takahashi S., Tadakuma H., Funatsu T., & Ishiwata S. Microscopic analysis of

polymerization dynamics with individual actin filaments. Nat. Cell Biol. 4, 666—673 (2002).
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BAAERIZE DR T 04 FREEIEOEN
Morphological changes of spheroids by an anti-cancer drug in time-lapse images
O EPEF 2, A | A H
"B BB ("Eﬁ)ﬁihi%ﬁ[:hA”‘/\ﬁﬁjLEﬁ
OReiko Minamikawa-Tachino" , ? Daisuke Takahashi' , Noriyoshi Okamoto'

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

3R TR SN D AT = v A Nk, AERITEWBEEERE DS ENT T X 25 invitro EFRR L L
T, DA, BEER, SHEFREZILICO LT 284 AR TEE S TWS, A7 xzr A R
IE. 2 WonkFERUEL & AR, 4 Eﬁﬁﬁ%f®ﬁﬁ% BESEAR % RN T B T2 DFREDF A~ 6
NTHEY, 3RITHEEEZ DA T v A NZ#E LA EEN TN D

T, BRI OZ A LT T AGLEEBRE D L2 LT, Z7mD4F®%WL%%%it
T, PIBAHKIR EDIERIC L DA EMIT LT, A7 v A FOKRELZHEFMT 272D D
TT7 Y b7 LOBELDI L TN D,

MIWIBRE & LT, WIHEIT CRA T 2 v REBRT HMBEREER LG L L TAT7zu A R
DR FEDET MEERF L CE T, BUEIL, MR 7 v X L0841 v iciliE L, #
filh LB LRV K LD O L CA 7 2a A RERKRT HRE205E LT, PIBAAEHYE
72 EORBZMERBRO 7D OF L Tk ERF LT D

BEX, PRAIMETE LT, HT29 fifaz v 7= 7 BRI OHI0 AAI 5-FU /EHRBR %2 2 BEfi 4512
R LT X A LT T REE D DS AMER Z AT LT 5, MR SIE, SIS AER A HE T &
HREETAT7 A RPBERINTER 4 HEERING, iIRAKIOREG% 4 BBIOZ A LT

B Lz, ZNETIZ, A7 =vA FOEH, mfE, A7 xvA RE#D DI FIBES
DREEE (HIBEEE) 72 EOTIRIZ Ko THIBAAMER AT LTz, cFRREEER - ARIEER O B & Fr ik {4
TOAZ zaA FEIZRAETROD, #5E - AR 5EBORA MmN R D 2 & fRER
T L B - BEIC Lo CTA T za A RIFBEKRIE U722, RFERR TIXIERGITIRERIFHIC
PO S A, SHIBE RS T LR R TR RN T2 2 & R LTz,

ASENI AT za A FORMZT 7 2F ¥ T Uz, AR CTIIEEOIX S > BBl I,
SRR CIIEE B EA THIX L D EITHERF SN 528, ARER CIIRERARIZIE 5> & 238l
ENiz, WMEOIXOLSZNO AT A ROARORMEREZMNTLZHEELE R L, AFER
TIFRFEDNEA TH SR TR S AL, FIBEE B RE < ER LAV, REBRTIIRIEN T
ST, BEERFOIIEWSZERE CHRBEE D EA LA 2 2 8 Lz,

LthlE, XA LT TABBIZBNWTAT za A REBBMEIT LT, A7 a4 KOS - #ha
OE, A7 zaA NOBEMHE LR EZ2MRIT L, BE - e ~ORNAEROEEIZ SN THH
BEIDTETHD, ZOXIRfTEa@ L T, A7z FOREEHETITMT 72007 T v
N7+ —LOMFEHED HEFHETH S,

HHEE B ARMEN TS EE LI JSR T TV o RS HICEER L B E T,

86



P-23

Intracellular temperature measurement during RNA granule formation
OBeini Shi', Khoki Okabe'?, Takashi Funatsu'
! Graduate School of Pharmaceutical Sciences, the University of Tokyo, Japan, 2 JST, PRESTO

RNA granules are non-membranous ribonucleoprotein aggregates that regulate translation to
control the timing of protein synthesis. However, it is unknown how translating mRNAs initiate
forming RNA granules. Previously, we showed that temperature variation inside cells is essential
for this phenomenon. In this study, we performed temperature imaging during formation process
of various physiological RNA granules by introducing fluorescent polymeric thermometer and
antisense RNA probe into both cells and tissues. As well as stress granule in mammalian cells, we
succeeded in observing P granule while visualizing temperature distribution in germ line cells of C.

elegans. These imaging techniques will help to clarify the mechanism of RNA granule formation.
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A VINIOTEOMENRRBINED / 45 2 = F—E(NAEEHT
Neuraminidase (NA) Structural Model Analysis of Neuraminidase inhibitors-resistant
Influenza Strains in Children

Otk s ' IEEAN 2. B, EXHE— ' ARE— ' IARR T WNER |
WIS, SHBGEm S, #AmE !
VHROKE T VT EEEYSE R IEAT, SRR SR I,
P RFES R
OFuyu Itol, Yusuke Katoz, Kazuhiro Takahashi3, Ryuichi Sugamatal, Syoichi Suzukil,
Tomoko Yamamotol, Shoji Kawachil, Kiyoshi Fukuiz, Masakazu Mimaki3, Kazuo Suzuki'
' Asia International Institute of Infectious Disease Control, Teikyo Univ, *Institute for Enzyme

Research, Tokushima University, 3Department of Pediatricts, Teikyo University School of Medicine

=B al=l0)

INBA VTN PBEICH I TNV EOHA I N PI ) 4 5 I =4 —F (NA) LEAFIE
WEAT o ToBE, 1B M E CICHFM 2 BT 2 BI85 A v 7V o P BRITRO D 2
s D, BRER EHSHMAF Y b B BIEBEIL, HiA 7 FEEES L/
FEBIOHTHiA v 7 v o P IIRR AT, 48 Wl DL LAREL L 22 W ERI & /et R e L, A v 7
NPT AN ADBIET B L ONNAFEEET VN D2 OJRNZ I 5002 T 5,

Tk L R R

W R LR IE e NE R DA T v Y T2, 2015/16 > — X (2016 4E 1
A5 4 A) 138G 55, 2016/17 > — X2 (2016 4= 12 A5 3 A) 13RF 27 Thotz, 17
YRR A R OFEH & Real-Time PCR % W CHA 2 i ~~7-, & 512 BROMKIZE
LTI, NA B FOv—7 r ARra B 220, BREHRB L OBV »HhiA 71z
PHEMHER DR 23 Z 722 o 72,

FEGEIAL L0 & I 7 VITKT DMHTED RIS S VT fRA)S . Yamagata R4t T 1, Victoria Rt
TH5RIEH - 7=, 2015/16, 2016/17 > — A > U 7 F Kk Yamagata B/Phuket/3073/2013 + L O
Victoria B/Texas/02/2013 Z = hm— L & L7zfl iR, BEFNO # I 7 Viigtk a2 b e —
L& LTz Bl 2170 BEFENO NA FHEAIMEZRICY TEEL R WA R L R L7,
ICRIETE S S3 TRONTEERETO 1 D THDH 1T5FEB ORI Z I TAMEE T L—L U — 7%
ED1OTHDZ LD, MMEGICERRZEL KT ARt R~ i,

I DERIC L DMED S TAEE R 2 BT, £TBEA® Victoria RS MK H >k
D NA ESNEHNZ I 7V EDBERREDHEET VERER Y —ET U U ZIEIC K DB L
7o AL E L CREIFRED B A NA O fbfEiE INSC 2 vy (FHFIME ~94%), U Y R&ELU T v
DX I 7~ EER LT, BONTET /LD S H Dope score D3 DE T AR IZ DOV T,
%334l % Procheck, QMEAN, ProSA % CHEAIT L7z, ET MBEZFH L TY Ay RiEE =R
—DFHBEEFTTHZ LT, BRIZEDZ I TNVICHT LA T RN X —DLEL 2T 5,
Reference 1) Hishiki H, et al. ADC Lett. 2017; 4(1): 18-23
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BEAA—DUTIZ&KBE—3 a2 FI7HpH FHAIDOREA
Fluorescence Imaging of Intramitochondrial pH of Single Mitochondria
O emisL, "ARRIFIF, K=
VRO TR - RFEBE LA - Afh THHK
? AR R B2 R BB 92 B DC2
O"*Takahiro Shibata,1 Sawako Kimura,1 Yoshihiro Ohta
1. Department of Biotechnology and Life Sciences., Tokyo Univ. of Agriculture and Technology
2. JSPS Research Fellow

Shar R TEZRAX—EETHD ATP OREEZ AR T H2MBN/IRE THY . T
IR SRE AL E L STV D, 2 har KU T O ATP &, WEEZ A TER Sz~
7 hEEEN ) 2RI L CTIThbhiTn g D7 v b UBEEIIEEN & 7 e b R AE S
S THR Y BEEMITEA ZL/CDH&D T, T N REAEITREA A DR GAFITF A
INTWD, 2072, I hary R 7OE<EELZR~2 LT, KEMLT v b AREAR %
F=HF—FTHZEEFEETH DL, BHEEMIZOWTIIEROMETEAICEHI SN TEY, £<0
MANGEONTEE, B—I bar R T LUV TORENDOE A F I v 7 B8k, e o
FANA Ry b EBE ST CEHHII SN TE Y e~ 7= 2B ORIV TE T\Wb, —J7 T,
pH ABRLOFHNILH £ VTN TR, £ 2 TAMFRIZ, I b= R Y T RSO pH AL A FH
THEOOE—HELT, I har FYUTHNEHO pH ZH— ha> RU 7 LUV Tl 5 2
EERHME LT T,

SharRUTETEZOLHNOHEBELZbOEHA N, 2 b FUTHNEO® pH (X3 b=
KU 7~ U7 RAZR/ESET pH BZMEEARO L UAFHANZ L VRO, o b A4/
TATDHFEETFTT hary U TOMUID pH #2{bswE25 &, I har R T7< 7 RIZH
E7 % pH B S AR IIAMU O pH ITIG Ulzdo @A b 2R Lic, £/, 7a hoA 477
T DHELELRVIRRETIZ, 7R b A ) 74T RHFETDHE X EATE WY pH 2R LT,
oDz Enb, KHFEZEZVI b ary NI 7RI 7 AD pH BE=F—TEXHT LEPRE
ni,

Wiz, 7o bRy 7oFEMIicE D~ U 7 AD pH OEEBARFHUTE 205 L=, 2 b
Ay KUY ra@gEiRimL<cr e oA EiFERETSE, I b RU TP~ M) 7R
IZRTET D pH Bz M B IEm pH O 7 F NV ZaRm Lz, 2OV 7 FNAOEENL o Ry
FHEROFET TR SN, 0 &iZ7a bR FICEk>TI bary R 7HEO pH
MEAFTHZLHERLTNWD, /2, U UBOTFEE N T ADP 2N+ 5 & pH B thd et
HME pH OV 7 FNER LI, ZRHEDOZENL, RFEIZEY I Far R 7 OAPBEREIZ
IIRAYRUT~ Y7 AD pH E#HR, H—I b2 U7 L)L THHUARETH L5 Z &0
o T,

RRTIT, BAERNLRRSRAOHREZRET D2 TETH S,

&9



P-26

T2 FIVEBEEEKRIC K S IDH2 O;EME RS HE OB EFZ AR
Structural analysis of the regulatory mechanism of IDH2 using acetylation mimics
Om)ldnth ', thER'. By = PR R mZzaE'

VUK R A MAEREIERE, 2 7 1 U F R E SN AT 7R
OTakuya Miyakawal, Yuqun Xu', Lingwen Liu', Akira Nakamura', Shinichi Someyaz, Masaru Tanokura'
! Graduate School of Agricultural and Life Sciences, The University of Tokyo, : Department of Aging and

Geriatric Research, University of Florida

AV T e Kasth—+¥ (IDH) X, A4 V7 = BOBKFERE & LR OS % 81
(ZAREE L a-r B 7V ZVER (0-KG) ZPEAT L —BEOBER 7 7 IV —TdH 5, £OH T, IDH2
X3 b= KU TIZRTE L, NADP % NADPH ([ZA#9 5 Si & 6% & T a-KG 24T 5,
NADPH X7V H F 4 VB TR T 4L RX U VB TR OMEHR L 25720, B/ L4
FAURBETLAMT AL RV OFAERELZN LT, WERIEEREE (ROS) OFREICEI %
FEH-TNDHEEZ LN TS, Fx I TEBERI v U —FHIRIZ XY~ 7 20N 23 i S
A 1REEE LT, 2 b Y 7O Sirtuin ¥ /X7 'EO—>T&H % SIRT3 73 IDH2 DT & F
MY v R (AcLys #83k) 27 BT b L CiEE b &, NEMIZO ROS L AR T &
HHZEERE LTS, £/, IDH2 IZBWTHEED AcLys FHEN N E TIZFEEIN TN D
2, % Lys BBEO T B F UALEAD IDH2 OTEMEIC RIETHE L ZORE#E I W72+
T HE S TR,

AIFFETIE, (XL OIT B FALBELE R (Lys 553 % Gln FRIEICERL L2 KQ ZARAK) %
AT, IDH2 OIGTEIC A B 2 5 AcLys F k& AT R BAfENT L7, 15 O KQ £ BAK
DOIEVEZ B AR IDH2 &l L7 & 2 A, Lys256 & Lys413 78 KQ ARIZ L 0 K& RIEHE T 25|
SEITEETH D Z LRSIz, ETBER USRI Tid, K256Q LR{KkD 1 Y 7
T U KON NADP IS D ke NEFAER IDH2 & HE_RTIRF L T2 2 &b, Lys256 DT & F
IACIZ BRI RBT 5 2 EAVRB S T, — )7, K413Q ZRIKTIE NADP'IZx T % Kn 23 E
A L72Z &£ b NADP ~OBRIEDIK F ARG Z KT S5 —KTH D Z EMNRB I NI,
RIZ AcLys FR T K 2 1GVEFREiERE D 1 L2 15 5 72 0 | K256Q 28 F AR D X MRS i & fEpT 2170
AV 7T RO Mg & OBA & S REE 2.3 A TIRE L7, IDH21Z2 D KA LY (L K
AAL VKRS RAALY) 6, S NAAL U THML T ERKEZEKL W, 1Y
Mg 132 DD FA A RIS ENTZICHA L TE Y . 2 OO Lys256 (1 - Tid Gl
L) DLE L TWe, F£70, Lys256 11X S RA AV EOFRIET, ZORBMICIZIL RAA LD 4
OO Lys BN DR DIEBR 7 7 AKX —DMFE L Tz, B4R IDH2 OBEAERSE & o ikl X
D, K256Q BFEIKTILIL RAA NS RAA T[> CESW ISR, GV OEN R E 5
T L THEBDRE S AL O FREE U< 22 DB HEE S v7c, T OMEZIX, Gln FREA~D
EHUZ LD Lys256 FRIEDMABIO IEBR N KDDL E T L RAAL VDOEERT 7 AKX —&OF
BRFENFIO NI T EHER S 41D, Lys256 IO T £ F/ALICB W T HFRERIC, FERT
T )V DOEALIZEES K B OIETEREIE N EZ 2 51 5,
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BIER 2% (FARDS) ETIYDIRIZHEITHREREMBZHEOS A -0
In vivo imaging of lung neutrophil accumulation in a mouse acute lung injury model
ORBNBIFE | I L’

VLR OREFE R R, 2 TR R R IE g
O Akihiro Hasegawal, Hidetaka Oginol, Toshinori Nakayama2

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

University

- BAY] SEPER AR H9AE AT (acute respiratory distress syndrome, ARDS)IL, AN~ 1] & />
DIZFENFE AL 72 TRIE L, W LW ERIZY & Mfiia o R #7055 (diffuse alveolar damage;
DAD)% 23 2R EE AR CTH 5, BEEN O FIE E TOWIMITIEFEH LIN T, BIEHZ O TR
1% 40% 2 2. CTH D AR RIBFEIENHEL STV eV, ARDS OFRIEIC & b 72 WO il O B E O
PN R RSB i b BB AME T S AL, Bl O VRO ME(L 23 35 S TR R K 0 SIS E B,
IR E TOMFZEN D ARDS DOFIEICITIRE L im LI ERREAT DIEEA T 4 = —HF —%
IFNy 72 EOH A M A 3G LTWAD Z &R ENRMEINTNDN, EOFEMARRIEA =X
LTSI o> TR, 7RI EA 7 bW (HIN9, H5N1 72 E) Db b ~DJgkde & it
R 72 RAT D IREN F 5 AL 30~60% 12T D @ WVIBRREBIEHLEZ /R LT D08, ERERITT AL
AL Z X 5 BEIERL O ARDS (Fulminant ARDS; FARDS) T 5 Z & Moo T & 7=, AR TldHr
BUIHEEE L7- FARDS 7 /0~ U XA LMEIZHFE L T 7oA A A A= 0 7 2 8 E L T
2 RAE AR AR DRI 21T - 72,

[FiE] ~ o A TOBRER 2% ET /v (FARDS €7 /L) & LT, «-Galactosylceramide (Z &
DIEAERIC LPS ik 542 %2 A\, GFP P RFP R PO N E KT H RN T v AV 2=y 7
~ 7 ADD T AR B Mfa, 4 ER, NKT fifa7e &2 @512 B L CRIREOBHARICEA L
%, BUERIBMHEMRZFHE L CTHX A La—RAEBo T EREITV, Mli~OfE iR MEoBRE%
HOGBAMSE 2 VL CTEIZ LT,

[F55% - £%2] FARDS E7 /L OFEIZ L 0 BRI~ 7 ATl K TO ARDS/FARDS 05 BLAH
% & RIS IR LW I R ERZ T 2 R & L7 OB LW RIEMEZE L L & Hi2, 2~3 H T 80%
Vb~ ARHE LT, FFEROI~DOEREIT LPS # 5 6 REM% N OHHE L 700 48 BE% £
Tl b~ IVZE LT, £70 LPS B ERICFHE I 5 4 FERDOEFE D o -Galactosylceramide 72
EMOFFLIK 7 OIERIC L > TREEMICHETREND Z E0H b hE o T,

Sk, ZOFEBRREMNT /) v I T TR TAR NI VAV 2=y I U AR5 2 L1
0 BUERIGMERI R ORIEICK T D55 =50 v Ny OEBISHEREZMIT T 5LEZXBND,
FTEMRE LT 5 LT BIEMBINRLE OIS 25720 DAY — Ik n 2 L
BHIRFEN D,
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ab initio BT ') 7 IZ K B MEIRSE 70FeLf D pH 1 & 6 DIEELLER
Comparison of 70FeLf conformation at pH 1 and 6 by ab initio modeling:
A new antianemic material
A #ERE . O= L§¢¥> WK B N R M2 AR, B IER
VBOHR R MBI, I L REFBUR, UKL A R R e
Yoshitaka Matsumura', OMayuko Mikami', Tomohiro Yamaguchl Shohei Seino', Hiroshi Kawakami’,
Masaru Tanokura®, and Masaki KOJlma1

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

2 Department of Food Science and Nutrition, Faculty of Home Economics, Kyoritsu Women’s
University

*Department of Applied Biological Chemistry, Graduate School of Agricultural and Life Sciences,
The University of Tokyo

FHITZ L OEBEER D EZEATEBY, TO—DZEENEOEESEFFOX L NIET 7 b
7= (bL) BdHbD, ZOLIT 1 HFHI-08ks 4 (F¥) 220 FHAL, E DT
FT7 2V b7 E— AT HENHLNTVA[L], &5 bLE X, 70 UEDEA 42 DIFFE
T CRERMERE (T0FeLf) AT D[2]72, BRRZREICT 5970 A0 b & LTOISHAR RS
ncna, E)ﬂ:n“\m?&%iﬁm%%%iﬁaﬂﬁ%éhfu\émzﬂ 70FeLf O ST AR 1T F 728 ST
W, FZTHEMILEDOREE LR U pH 1~6 IZBIT 5 70FeLf O G X HivNa A EGEL
(SAXS) WEIC X VN L& = A, =0 pH #iPH TIHEME LR A 60 A OERIR T, bLEIZ Fe 21 L
TEEEZER L TWDZEN o722, 4], 72720, EHERIZIFE-CTICLEDLLT, ZEAKD
BEAEX pH ITIKFT 2 2 RSNz, $72 5 pH IZ81F 5D T0FeLf O LARME 2 ik L~ v
THRE LT D Z L2 B E L ORI ZIT -7,

HAUEEEET VIE, pH1 & 6 D SAXS 7 — X b ab initio €7 U > 7128 Y DAMMIF 7' 1 7 2
LEMWTCEIR Lz, ZHUdnFoIRE /K (BE—X) OFEGKE LTEE L, SAXS 7—# Zlifi )&
THEICE T AINBEEZHWVTHEET IO THD, MiEiREOME, pH 1 & 6 TiXa ok
MBIRDZEDPRSINT, ZHICED | EERNICEIT 2BROEIKIZI T S T0FeLf OJER A5 5 2 &
MTXD,

[1] Kawakami, H. (2013) Milk Sci. 62, 85-104.

[2] Hu, F. et al. (2008) Intern. Dairy J. 18, 1051-1056.

[3] Moore, S.A. et al. (1997) J. Mol. Biol. 274, 222-236.
]

[4] Matsumura, Y. et al., in preparation
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BAC-GLT-1-G-CaMP7 #817 #ifft (GING817)E-FHRENY I XIC LD
BEEYI/OAAXA—I VT EZDIHE
Cortex-wide Ca®* imaging in GTNG817 Tg mouse
OFBWN ', FHIE B Pl "2
VB BSL, 2R R

OHiromu Monai' ,Youichi Iwail, Hajime Hirase'?

' RIKEN Brain Science Institute, ? Saitama Univ.

Wiz Mg § 2 R L L THREMIIE (2 —my) EMER XSS T2 8, FHidfiic 7y 7

MG & B E N B i 3, 7Y 7Hllgo T
HHT7AraY A FINAT, —Z2a—a v LIED
AV =7 z—RELTHTED, MNEEOHE
B, —a—nyADRBEMGE R SR — M
HERLL w5, FRITE, 7R Mo A bas,
FRICAEERRKIC B LT, ¥ F 7 2% HG L T
LH5EE3B D AopoTET WS,
FAROYA ME, —a—wv 80 EEEN
EHRELE, 2070, fEkoBRAEANHE
T, ZOEEHBEEINTE LA EERD 5,
—J. TAFBYA M, EEICE L TR ca®t
BEEZ KIS EHIE I EPREINTVS, 7
Zba¥ A boCat ERIZ, TRFLY R
7 FLFY) vk EOMREBHMIYEIC X > THIRE S
. W - IAEPEICTE > CTHIFSS B0 P 2 T 4
STV AFEEDDH B,

Fex ., HEKICBWTT Aoy A Fo Ca¥t L

C57BL/6

G7NG817
X 1

2 7 ZAWEEWIC E 1T B EOEDOFEBL S

— YOI (AT 1) OWEE
b A OB AR (CSTBL6) <7 AN,
T L 72 GING817 = 7 A, KIMEE
EHFE D —EIZERY G-CaMP7 DFIAA 5

A NEF - EHRICES TS T 27201, | 1LE, ZOMOREEO I, SO LR E
RN Ca? IR L THOE 2 H T2 7 v o8y | EFBLICHET 2 2L TE S,

B (G-CaMP7) Z7NVY IV 7V AR—%—1 (GLT-1)D MRICHHIH I 3 2 & 2ilkAaz,
TS OFER, 817 BMITE VT G-CaMP7 DIV 257225, 7A baY A4 DAL ST —H
DB = 2 — 1 2 b BN AR50 5 17 (BAC-GLT-1-G-CaMP7 #817 R B s Tl A
2 A X 1), Y. D AFRKEE Bbih, KIKMREICB T 3865 v 87 ED%
WDIER I 72, SOCEAREMEE T ¢, SHEBZECHISZ 2 L, RKINESKROTEE) %
ML TEL ZEBHS L R o7 RHBE I RA X =V v /), FxlZ I D7 A% GINGS17
IR EAMT T, GING817 =7 R, HEFB L ICKOIGEIN L Z %5 2 L6, g~ v ©
YIIEMTH L, BlZIE, B AR ARISHIGT 2NNV IVEEDO = 2 —n VG874 EEREE -
B T T A 2 N TE S, . BEZ ORI L TIZ, 7A MY A
FKDwWw-o < HELEIERICH SV Ca EASAMEERIECRIILTEL 2 2 80 hotk, 2
DHEEZRAT, INFEFTELIZ, BREBEREBELIEE ADCS)IC > THEEHI NS> F 7 A0
WPIC T A aY A D Ca®t ERPSEERKREZRLLT0E I E2HEL TEL (LT,
AIFFTIE, GING817T v AZHAVERHE~ 7 X =S I k> THHULTE 284 72
MiEE %2 . Bz W TFEY AL — a3 vT 5,

2274 CHR © Monai et al., Calcium imaging reveals glial involvement in transcranial direct current
stimulation-induced plasticity in mouse brain., Nat. Commun. 7:11100, 2016

3% RIKEN BioResource Center & ) AFH[HE, Resource ID : RBRC09650
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Conformational analysis of B-glucans from Agaricus brasiliensis revealed by SAXS,
NMR, Mass spectroscopy and molecular dynamics in solution
SAXS, NMR, HEDH. #2 L CTHFE 13RI K I Agaricus brasiliensis H k&
B-7 T v DREE IR

OYoshitaka Matsumural, Kodai Inouel, Makoto Suminokural, Mikako Kubol, Mariko Demural, Takayuki

Ichiokal, Yasumasa Morimotol,Mitsuru Tashiroz, Ken-ichi Ishibashi3, Naohito Ohno® and Masaki Kojima1

OfAt ke |, JF LIKK !, BEPAR, AREET |, WA, Wik, FoRmsg !, IR
YRR, KA, N IER

'Sch. of Life Sci. and *Sch. of Pharm., Tokyo Univ. of Pharm. and Life Sci.
2Dept. of Chem., Coll. of Sci. and Tech., Meisei Univ.
.t SSES A SR I VNS AR

It is known that $-glucan derived from fungus has multiple bioactivities such as immunostimulation and
tumor suppression. In order to investigate the conformation of the $-glucan that has the multiple
bioactivities, we have measured and analyzed (3-glucan from mushroom Agaricus brasiliensis by SAXS,
NMR and mass spectroscopy. The results indicated that, in the primary structure, it was mainly composed
of B-1,6 glycosidic linkage with a small amount (less than 10%) of -1,3 glycosidic branches. Besides,
about the native tertiary structure in water, it is indicated that there were at least two globule states. Based
on these analyzed results, especially about the smaller globule state, we have performed molecular
dynamics (MD) simulation, of f-glucans with various primary structures so as to obtain conformation
ensemble equilibrated in solution. The results indicated that the $-glucan molecules dominantly form

helical structures, but that the detailed features can be further classified based on their primary structures.

The primary

structures - _ C
All atom MD

simulations
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Invivo A A —S T DRED-HDRBELEHEEHDIFR
Investigation of optimal observation conditions for improving in vivo imaging
okt |, BPHLE L AE Y, NI ERA Y, RER R WBEES Y, e
R, ARAET Y, wacr
VAU LSRR AL, T EIRE BST A ) o8 R v & —, P FLET BSI,
biEE R T RAFERTZER, Y A K R IE AT
oRyoji Kitamura', Monai Hiromu*” . Kazushi Yamaguchi4, Ryosuke Kawakami*’, Yoshihiro Ue'?,
Kenya Okazakil’z, Hiroshi Hama3, Hajime Hirase3, Tomomi Nem0t04’5, Atsuhsi Miyawaki2’3
'Olympus Corp., RIKEN BSI-Olympus Collaboration Center, *RIKEN BSI,
*Grad. Sch. of Info. Sci. and Tech., Hokkaido Univ., SRIES, Hokkaido Univ.

(55 - HiY]

JEFBAMEBE O PERE 2 3 IR D 720 ITIE, BIERR &R DIERD PR & B £ 2 il 728l
BRUZRETDMLERDD. L LN AKEBKOBIRIZEW T, ZOMEDZIRS L
HES W I, RBERBIEFMN 2 E LOICERENEE LIERICEAT L EAREL D, 2
ORI LEERBEF TH 5, HEMEREE S 2T L2 AWERIA A —Vr 7 OSE#EIz>
WT, 2 MFBMERIC LD~ U RAEERMOBIE A B & L TlET 5. £, KPRMEO R e 4
R L, BEFIOIRZH T 28— R EEANT D 2 & TR T O 22 4y fifhe & & &R Al
FTAHEMINCONTIHRET .

[R5 2]

() BB EBRSIE > AT A% AWV A A —Y v 7 OdE

HEIHERBIE S 27 L2 HWT, L XOMIERERICAE T 2R S G OBIEME Y 7
FEMIET 22 LT, EEMICHKERMERMEZSGED Z LIRS L. £z, ~ U A EEKO
BIRRIZ BV T, REBLEMEOWE I LT,

()~ T AERPNIZI T D80t B — XD ER

~ AR ASE I — R EEAL, TOBERIEET D 2 & TREHIC T LM o fithe & E &R
L7z, 01, XL v XREDOIEITREZHEST 22 L2k, fEICAERNESICI T 2 24H
IRRE R T D Z LIk LT,

(]

EROEREOTIG, A= R 2T, V7 N 2T, WRR O FA AP S DY
WBE G A BRBORMERE L, MEICEST 5 b0 Ths. 4%, EREOHMICA -
NA N A=D 2 7 R B B0, £ BRSO AR L BT, AT 2l
SELA DB RD DD, AREEME 2, FMEIIRE LFEE BT NZ IR S A R A A
— VLV OBIMG L ZMNIZONTERERD L, 5BOA A=V S ORBILER Y Y 2—
YAy, BRAITH S @R 5 2 LR TEUEENTHS.
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THY) Y RHEEB-1,6 TILH UHKIgC DIREET Y Y
Structure modeling of antibody IgG against 1, 6-glucan derived from Agaricus
brasiliensis
OABRERERER ', AFAK ' o ik ok KM NEIES
HUTURAR AR A A R
2 SRR R SR
OKentaro Kubotal, Kodai Kimural, Humika Eguchil,Yoshitaka Matsumural, Ken-ichi Ishibashiz, Naohito
Ohno®, Masaki Kojima1
'School of Life Sciences, Tokyo University of Pharmacy and Life Sciences

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

THY I RAEINT Z TR ) 2 O—Fi Agaricus brasiliensis To 5, SfERIE R FOPUEE 2D
RipERbDHLENTEY, BIERERMLE LTRTBESNTND, TNUOLOBEEITHI 7 A
EENDP-I NI NCEBEATH D, B-Z N LITHRE D-Z /v a—ARp-7 ) a2 FiEE L
TEBEORFI T, TH Y 7 AHKDOR-Z 7 AT THDP-1,6 $5THISHIC 10%LL T Dp-1,3 #HEH
ATV D, FEERIZ, BEELZR L Lot MEARBR COMRRRHRE SN TV D723 EWFREREA
TWo, L LRns, EOHFIEGRE MR 72 A ) = X LIZOWTIERTEMH A e S Tn
720N,

REPHEIM L LR TIEP- N > DR FRLHERENH RSN TEY | B-1,6 A B A THT 5
PIp-Z v h R 1gG BMEH SN TWD, L LAaRD, ZTONEESE IRy, T2
TUHFZER TIL, B-1,6 Z /LT KT DHIB-Z VT U HUE 1gG OREE T ZAER P —EF )
TIZE VAT T, EOHEEND, BTN EHBR-INT o HERIGG ED Ry F T Ialb—
va PR LR EITIE L, FRDIEEZINTH 2 &R TE D,

PAREEOET )V ZITEAL A () MOE # VW CTHERr Y —E7 U U ZI2L 0 T7R-72,
7 =) —HURES D B A EIR (7 V— AU — 7 fElK, CDR f#ik L1~L3, HI~H3) (BT 57 I/
FeBC S AH AP, Root Mean Square Deviation (RMSD) ., A ET — X #ME L, 7 U 7125
LT o7 b— MEELZEID YT, £ LT, mEIIZHB-7 v U HUK 1gG O THIMEE 215 5
ZENTET,
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ZEERR 2 AFEMBERWVEIIRERICE TS invivoCa¥ A A=Y
In vivo Ca*" imaging of mouse pancreas
with multi-point scanning two-photon microscopy
OsisE "2 KRR 20 gk "2 il ® 8% 4. RAme b2
HEK - EE, CALKRPE - fEWAE. CHRERERD, T AT T AU S
QY. Yamanakal’z, K. Otomo" 2, A. Gotol’z, H. Nakayama , T. Hori4, T. Namoto"?
'Research Institute for electronic Science, Hokkaido Uni., “Graduate School of Information Science

and Technology, Hokkaido Uni., 3 Yokogawa Electric Corporation, ‘IMRA America, Inc.

A= TF 4 A7 AV E SRR E T, B2 2 E L CRE B2 RSB T S
e THMMGOFmBEIRENFTRETH D, Frox . BhELIICH T RINE L LV A L —HF —j
ZAWTEZAEER 2 Y FIMEE e L, ARREHI L TREEET, 7o, SRS & &k
DIREEE AT H W ESBR A A — 2 J k%N L 72 (K. Otomo, et al., Anal. Sci., 2015, 31:307), —
77, FURBPEEE Ca YR ([Ca” ) FE A ER T DB DI, T 7 ARERIT S & L0 SHEA
HAR DO FEINEF M DO EFETH Y | 1ZITIBEO FHEREIC LV EBLSN T\ D, JEIEIR ML TIx
T LA RF = (CCK)YE DRI X0 | MR~ B2 32 R R O [Ca® ) A PEBR 1 ik A3 e
SD, Fox T WHEEESCER 1 i O 43 TR OMERIIZ X, @ 3 WRIT invivo 4 A — V2 71T &
HAEMII22[Ca™ | BIRED E BT N EHE TH 5 L B 2. AW TIIHH Ca¥ 7 1 —7 GCaMP7
ZHIE PB4 5 GLT1-GCaMP7 ~ 7 A(GING817. ke, = 243 nM. FREF BSI - VilfigEd + -
DYZ A, TEIRAN Sy WA O Ca I8 O AT IRNTIE DT 2 B L7-, S5 9, IPO=e.04 240
BILC, BT OE EENIHMBEIAT — Y E OS2 RET 2HIELZEA L, TOME, BF
M 73 in vivo B2 % FEBL U & TR & 50 um £ TO 3IWRTTHI N FWEHR A A — > 71Tk LTz,
WIZ, BEARICH =2 —VE2FHA L, Rl P &R E 2.5 pM & 722 28R CCK-A 7 # 7
%?Max&%ﬁ%&ﬁbko%mﬁ% PRI B Ca” IREN O LIRSS, s> 3 IR TE 72 R

WD L 72 (LB - 820X 820X 90 um (xyz). #&EFFR : 30 ms/section, z A7 v 7 : 3 um, A
&y?ﬁ%ﬁ%ﬂAmmmmgHmoé%LGX8®E$E%%Wﬁ2&ﬁWﬂ%MME&5
B 30 IS Lo & 2 A, SR OGN 7 A I X 2 MO ESCE L AFE oA M X
ek E, F—OBIEHEE T 90 0 MICIEY | 3 Wtk 35 2 LIS L= (BLEWEF « 230
X 230X 45 pm (xyz). #&YEHER] 1 60 ms/section, z A7 > 7 15 um, A H v 7 BUSHFRE] : 800 ms/stack),
ZDORER, in vivo THAMEHBEEAR & [FERIZ
T A=A MEERFR R CaT IS E N HER S
7=(Fig. 1(b)), —J7. invivo TILT7 I =R &
P ERITEE L, E M T Cal RS |
PRHEL LT % T I R S s | 2
KHERE. RN TEO Y S FLBIEE &: | Eo
AV FTRAGAENT T & AP RE O AR 1T B Fig.1 in vivo 4 A—Y 2 712 L 0 BB hiz[Ca2t;

- 2 7 = LN ) t—h~v 7, CCK-8 MHRE 2.5 pM(a). DIFL
TOHRREFAD AEING 1000 pM(b) D4, AifkIE CCK-8 2 5[ % /59,

(b) 1

cells
cells

00s
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ERBIILNAYLETZ—DEEET) VY
Modeling of human $-glucan receptor structure
Oy EAl, ATk, /e IER
FOUHEF R A B
OMomoka Nakamura, Y oshitaka Matsumura, and Masaki Kojima

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

7 7Y 7 A (Agaricus brasiliensis) (37 2 7 )J@x /a0~ ToH Y, HUEEHE. &5 MLEE,
BRAE L, AEEEER R SRR H D, BIETIHEEFEREL L LTRESNTEHEY, BFEERE%
WRTNWD, TN FIET T 7 AZEENDLB-Z NV AL BERATHSD, BOICELVE
IS N3 IE, RN O 2 22 EEERE DI 5 I X W RBRICHM S, /I TRILS R
08, MALEERICL O RS nie o2 b O3B E LTHRE S D, B FOENIZIER-Z v v
BRI DR L RN E FhbilTnd,

L L b, & MR THOMINRWNIT OB-7 T %, R REERUC L0 ERx 2D &
LI ENFEHINTWD, 2T, ZOMRERET LD TOREREZ OGN TS, H
MO/ E CTBEILTZB-Z VT AIHE S MEOMICH 5 MAMIICID A Eh, R 3%
BT ZIMRA~EIN D, B IAENTZHENRIFIEOIK TH MBS 7 A NV ADEE
T8 AR THUR & LTSNS S AT M W AB S L5708, S il o R
B-T NI LT X —NBBEINTWDLDR-I NI EB- I B LT a— L iERT DL
MWCTED, ZOMAEN NI H—L7eoT, THY 7 AHERKR-Z IV > DFFORE 2 7 FSREN FEHE X
ndEE2zLN,

EoT, B FB-Z NI b T 2= IR ST R > TV D B-7 IV T & D RIRLARKE IS
TRBLUTHEET 2L E2BETLE, TONVKEETERICEETHD, £ 2 TR TIE,
RERY—ET YUY (Modeller) 2KV MR- By LE T X —D N KRG AR LT, A
WEHESL L, B-IAI LD RyF oy Ialb—arhbiialafizn, L
A—TIREDL I RERREZT A L L BODNEMOEL R PRIICENTZ N TE D, <
TADB-T NI VT B —TCHDHT 7T 1 IETHI 7 AHEB-I VA EfEET D2 ERH
LRZSNTNDDT, ZOBRND bAFROBERIIRENEEZIOLND,
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ARREBDZHT - BED-HD
ﬁﬁummmétzéﬁ%%(mmﬂm)%t%/x%47x
Over-1000 nm Near-Infrared (OTN-NIR) Theranostics
for Cancer Imaging and Treatment in Deep Tissue
ORI FIAR D, KA B0 bR BE . Mg Fef D, 6K FRY, 3% A%
DBORERLR Y ST, VRURERLRE RAMITERE A A -V ST n T4 TR S —
REICAEVACE PN RIEE ML s i P
(OShota Sekiyama", Ayumu Omoto", Masao Kamimura'?, Masakazu Umezawa",
Hsin-Cheng Chiu®, and Kohei Soga'?

! Department of Materials Science and Technology, Tokyo University of Science,

? Imaging Frontier Center (IFC), Tokyo University of Science,

» Department of Biomedical Engineering and Environmental Sciences, Nation al Tsing Hua University

UTAE . SERRIHTIE U CORBRAI 3 %49 5 —EHEEFE (10,) ZHOCTHAAKRREZ B 272 9 ki
J159% 15 (PDT: Photodynamic Therapy) 237FH ST\ %, BEfED PDT TIEL ARG 2 HW\ 5
GAEN N TH D23, AIBEITREERMEME < . BRNES OIS OERSNETH L, 22
T, BRI B W R EIE S E LT T v 7 ar"—Y g > (UC) BhErT
FHtEEEET I v/ AF KT (RED-CNPs) @ PDT ~OJSfARERHEATWS Y, Zo
RED-CNPs I3, ST ARAMEHIAL REIZ AT UC 36562 /R~ 9~ & & BT fiigaB = 3 5 6D T i O R 1000
nm %8 2 5t fﬂ(MNNm)ﬁt%ﬂﬁ CRT DI, RNEBOWIA A—D0 T 2T
BIRHZELHRTE D, ABFZETIE, AR (980 nm) JHEEIZ KV AR (660 nm) D AT
Uc%t%;UUmNm%t(wwmn%m?Rmumhf%éwﬁj#ﬁP~7Nwm+/
BLF- ORI, RENITIEE LT '0, 3L T % EHIEA] (Chlorin e6: Ce6) &, {RFEMI 2L
BEMEE ST & LT L <55 poly(ethylene glycol) (PEG) % 3L:[EHE 45 Z & T, KANEEICEBIT
%L PDT EHA A -V T EFERICBIRITOOHTRET ) AT 47 AF 7R T
(PEG/Ce6-NPs) Z{EHLIL7-,

PEG/Ce6-NPs (i 80 nm) %~ 7 A K5 H1 2K Colone26 MIFRIZ RN L, FTARSMERR Fizds i
% PDT OZhREFHEI L= & 2 A, MIAEGFENRKIBEOWD T2 2 ERNbhotz, 61T, HBA
~ U ADEGEALIZ PEG/Ce6-NPs & Jaiiliix 5 L CERNLEZ RS L7 & 2 A, RO ERE % 2%
IRl TE 22 b LMoz, 2, EBEICHE S L7z PEG/Ce6-NPs H3% 3 2 i\
OTN-NIR #3514, vV AZUIBAT 2 2 L < BT H L b TE, TNHO/RENS, FRL
72 PEG/Ce6-NPs |X, PDT & OTN-NIR & YA A —T v V&[RRI 729 Z LN AlEe/R, #iie7z
BT AT 4 AT NRA AL LTCORABRHGFEEND,

25 3R
(1) M. Kamimura et al., Chem. Lett., 26 (2017) 1085-1087.
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DFBNELIAL—2avERVVEAVSHTREDE-13 TILA U DOFRIEE
The predicted structure of $-1,3 glucan derived from Candida spp. using molecular dynamics
simulation
Otfiffese ', kfshe ' AifkE— > KEFM 2 NEIES
S P S TR
2 RO R
OTakayuki Ichiokal, Yoshitaka Matsumural, Ken-ichi Ishibashiz, Naohito Ohnoz, Masaki Koj ima'
'Graduate School of Life Sciences, Tokyo University of Pharmacy and Life Sciences

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

71 vV X (Candida spp WX EFEO—FTH Y | BT 5 L HEREZ S & 2§, EREIET 1980 4
RO FOFHELREELR->TEY |, FICRERELEE KB TAR L TV EBEIZL LA
bD, IRFRICHEHTRARNMEREITISHEV Z 0N, EEEETHL NI T — AT 7
7 UV BIZHEDOSH 2N AEL TWND Z ENHRE SN TUVA[M. A. Pfaller. ef al. 2007], H
FE X BOEEREN 2D, BElICZE LR A ATRE R RV H<1TH Z &k b b, —KICHE
B ITABEICB-13 Z vy (BEED-Z L a— 2B Y a3 REAITE Y 2H0ER L= 2880
W) ZRFD, ZOB-1,3 7 Alxt U GEIRIICEIG T 2 0 7 b 7 = o m ek 2 4 H 32
Z LT, BEREJETH D0 HEMNFIRET, ZOHEITY LAVAT A NEMEEIND, B P X1EB-1,3
7Wﬁyﬁﬁfﬁﬂﬁﬁﬁwﬁy%%@%;ﬁokkhﬁEhT%D\Hbﬁ/v&f%ﬁu
STP-1,3 Z T2 EB-1,6 TNH L DMEDENRH YD . U LAV AT A MIXT D RGMERZE D
%[Ohno, N. et al. 1999], 7> T, BZ VI v DNARIEIEN Y LV AT A MRS D A B = X W
EHZ2HEEZLND, LPLBRBL, —IICRZ VA T AKIZEETIC K < EBMER B T2 D ik
b TERWVWZ ENLERICE D MEBEZBIIT 52 ERRETH L, oD, AN
TIVT v DNARKEE DN 3B % (MD) 22—y a XV BV RT o T 4 T Tk
LTHESNTOWDEN, B P FIZBWTERTETH N S TV 72 [Okobira, T. ef al. 2008],

Z 2T, AR TIE SV H KBS VT v DNLIRIEE A BT 5 Z L& B & L, AMBER (C
ED22FFMD V2 b—a v OrtEEITo7o, B U HE ORI NI IER-1,3 FEE L B-1,6 DFE
ATHEREINTREY, BRIZL > TEOBAULEN R 2 N EHIIP-13 A THRSh W5, £
ZCABNTESIRICB-13 A LI A 16 LA MD R 2 L—var L . BbiieT i
VT IVDIRRTEAT o T2, FHERRAE &I L 7o SEARREE T v T NS TR E D FEELEE D FR AR
T#» 5 RMSD (Root Mean Square Deviation) @ 2 WRItlXZHi &, (WFE#HEZRD -, T OREE,
REWEEILT X Laf LTI, RERLEAEEEZFOZ EBNRENT, £72, B-1,3FEE
ZEHHIC LTBR-1,6 M E MBI OB NV 2 i & U CHIEFHEEZ1T> T\ 5, FEMIC
DNTIEIARAZ—TiEmTHZ &Iz,
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SENES LI-ESF I LILOEEK 1000 nm £ % 375745 (OTN-NIR)
A A —D U T AV REIERRO B
Route Imaging of Intranasal-Administrated Polymer Micelles to Brain
by Using Over-1000 nm Near-Infrared Fluorescent Imaging
OFEM ', kA BA 20 M Hifn ! B3k A7 12
VHORBER RS SRR L0, 2 OB R RS B IEl A A=Y 7 omnr T4 TR S —
ODMoe Yoshida', Masao Kamimura'?, Masakazu Umezawa' and Kohei Soga'?
'Department of Materials Science and Technology, Tokyo University of Science

’Imaging Frontier Center, Tokyo University of Science

AR O EOIE R 1000 nm 2 #8 % 5 IT7R46 (OTN-NIR) #% & /R 9Ky A ek,
AR OB A A= T ~OISAPIFE SN TS D, E4, EWEEMRICB VT, &
S E U WE SR Ia 2w T 5 2 & TN~ EBAT T 2RO HFIENTER S TEY
D ZOBATRIEOFEMOMANREGF SN TND, 2D, OTN-NIR #&AEEZHWTZ 0%
TR 2 BRI 5 Z LN TE UL, RG-S T ) WEOMNBAT OO A1 &
MMCTEDHEEZOLND, LM LMD, OTNNIR 30 &2 R~ K5 AR EOL @R LUK RS T
T D720, ERNTREICHENA A= T 2ITH ZENEELV, & 2 TARMIETIE, OTN-
NIR #H &2 R T HEGEFETH D IR-1061 &, BAMEORY =L 7 U a2—/v (PEG)E BUKPED Y
VIRE (DSPE) B 7 A v "6 %R ) ~— I B AOBKMEa TEHICNET 5 Z & T, ERNT
FIJHAIHEZR OTN-NIR #0F7' m—>7 (NPs) #fF L7z (Fig.l), & HIZ, Mgz MEDm Loz
DI, FIAEE B 7 F B (TAT)% PEG O RIS ICEA L, a5 2 FH L-~ 7 2|2
BT DIV DEHZ OTN-NIR #EA A — 2 72 X VB LTz,

YESL L7 NPs (%, DLS /& £ 0 FEIRIZRD K 9nm TH Y | AKHFIZIBUVTHRV OTN-NIR #5E%
IRTZENbnoTz, £, TATELGET(TAT NPs)I L OMESAfit: (TAT NPs)IZ35 1) 2 i v A
FHDREA % g3 % 7212, TATT NPs 38 X OV TAT- NPs % HeLa M@ L7z & 2 A, TAT &
filZ K> CHIRINBEADMEE S 11D 2 &8, dsOEBIMEBIEIC L > THLNIT o7z, S BIT,
ZIH D NPs #~ 7 A (BALB/c-nu/nu, 6 week, male) (285 L7=BRIZIZ, TAT NPs 25 L7255
BDI, ¥ T ADBEK) S OTN-NIR #OE0BIEE S 7272, TATT NPs RER~BAT L T\ D &
I, LEORSRE Y FRLT
TAT" NPs I, SE#GIZ X DM~DF]
EREE BT D00 A= T
o N N OTN-NIR Emission
Tu—7& LTOMMARHTFSND, Cell-penetrating (Ex:980 nm)
Reference SelfedsSehibiy Peptide (TAT) .

1) Z. Tao et al, Angew. Chem. Int. Ed., 52
(2013) 13002.
2) N. Kamei et al., J. Control. Release 197

(2015) 105-110.

__ DSPE-PEG

OTN-NIR Dye

PEG Shell
Hydrophobic Core

Fig. 1 Schematic illustration of TAT* NPs.
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N=DNLABH—RURBIY hF/ HFER-LHEEN 'F MR EZFIORR
Development of multifunctional '’F MRI contrast agents using
perfluorocarbon-encapsulated silica nanoparticles
OfAHZ ' R MESE®, 35 2
"BRRBE T, CBRKSR T =
ORena Akimoto', Kazuki Akazawa', Fuminori Sugiharaz, Kazuya Kikuchi'?

1 Graduate School of Engineering, Osaka University,

2 Immunology Frontier Research Center, Osaka University

BRI IS BE (MR BV BRI 2 IR IR IC BB L ATRE Cdo 5 2. TR AE MBI IR
BOTHERZED TS, BHIZ, 7 vy REBHERE L Lz YF MRUIZZAEERNIZ T v BOFEE LA
W%\Wﬁﬁﬂy77??VF7ﬁ%wﬁikhEﬁﬂéh&w L7235 T, ReE OO
HIEMEZ BT DOICHERICHE LA A=V TETHDLEE 2D, ZOFMITER L, Bxlx
hhifu¢‘%Vﬁwﬂ%Mmﬁ%ﬁ®%%%ﬁof%t%lﬁi\¢ YFENR—A L LT
YF MRI 71— 7% in vivo TH4372 F MRI & 7 F L %2152 2 L AT, BE DR & 23R &
725 Tz, Foxlx F MRIEEHAORE L2 L+ 512H- VT2 SE2miRT 5 &5 sl
H ORI ZIToTee ()= FHIZ) D7 v FEFFREEHLT L EEHOKEEMET T2, (2)
RS T L OMBEAERIC KLY . 7 v FO5y T BB S I S BRI D 8 S h s 2 LT VF
MRI ¥ 7 F VN5,

IR VEMRIUEEAI & LTSy 7 MR 7 v #E2 20 AT 58 —T L dns Iy T
—7 JV(PFCE)Z &R L7, Fx X PFCE Z#FEIC LV =~v LY afbsd, ZOXREET I BT
=T 4T THIETR=T N Fah—R WYY T kLT (FLAME) P& BR 3% L 7=,
FLAME IJ in vivo IZBWTEEE, SWARDHEMEE WO FIREZA L, S bk R ~D{bTF
EfLPHUE « XTF FOBENES Th D%, ZHEEMEZMNINT 52 ENAETH L, ANFET
I%. FLAME (28 % 2 (L2 B2 g L, TN ENOMEREE ~ 7 A2 TEHli L 7= TE Ot &2 Wb
Al

(2% k]
[1]1 S. Mizukami et al., J. Am. Chem. Soc., 2008, 130, 794-795.
[2] H. Matsushita et al., Angew. Chem. Int. Ed., 2014, 53,1008-1011.
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Starved cells eat themselves? The mechanisms and roles of autophagy
O Izt
VHUR TR T
OHitoshi Nakatogawa'

"'School of Life Science and Technology, Tokyo Institute of Technology

Fizbe haED, AW, TR L W) ETHhERTEOL ) b OEHEALE LTHRY Lo
TWET, totéowﬁﬁfé%fwéé%%wi?ﬁ\ﬁt%@ﬂ%ﬁm%i%ﬁo%@®%
fuDfEE D T, MRICERFENE LT, ZNURWRK[OFRERICHL 20 £3, Mid—>— D&
eSO RaRy/AN @%v«wvw%ﬁﬁ% HLEDDTEHEETT,

F—hr7 7 =%, MlEOFT HRERE) S50 TV A7 VR OX 5 BREREZRL
TN TWLEMBR T MEE [T —F T 7 P—DAD=ALDFER] L WD EEDFRR D,
KRFEORMBHIIE LR ) —~ VAR BPEHEZEINZZ LT, Z<0FBMo5 2L Lo
TEBWES, -7 70— EI5E, MllOPTOBEL RS A — 77 AV —h) &
FEEN WO L5 b DI VIAE N, U Y Y — A0 E WD k72 fRBER 2 G [T
B ICEINToOMENET, A—F 77 V=%, AN ENMICER TS L., M—D—>
OFTHLGIEFRINET, MROTICHDILOERA LHRL, BxzBICHEZ 2/NS 7
DFICETRL, MlIZZENOZREL LCHAMAT L2 LT, UEMFICHEIC T2 2N TE
F7, MIEIXBENES EESOFTHEEZRRXTHZEZENTWD | EHIZHZENTEHTLE
R

= N7 7 U — DML, FRAIRA A=V TEINO ) gD THER L CEE L, WILE
MIEOE FBMEBZICLY, A= 77— WIHBIRBRREA SN, ERLzXL o bl L%
D7 ARHLNERDE L, LML, A— 77 V=R HMEMAERCET—F 7 7 U—0
EDL D BEERTE L TWDONIONTIE, EOLSAHARERPEE L, A— 77 ¥

WCBEDLLBIT « F NV EERRLT DI LR TERNPSTENETT,

WA TOA— 7 7 V= DF RN D 30 FRERE - 72, KR L300 P BMEs g2 &
HEEBRE WO EYTHLA— 77 V=B ZD 2 &%ﬁwtbibto%li%K%ﬁi L
BIZOWTIFREBE BT 8L, LbBEBTFORBICENTZAEDTT, KEHEL
DTNV —T 13k BB 2 X — 24— N7 7 U— &l 2 a8 BARERE & 2 SO B
L, FOBLBTICERDBASTENETRDZET, A— N7 7 V—ICMHEOBRTRHZIFEET S

W LE LT, BiaFEZ2ofME b LIHEbND 2 RV EOE#RET —# X—Z |1 T
BT HZ T, MEBHEDICENTH KRB L LN CRALLZEB T OHEET D2 L
HLE L, MRFOWEE DKL RAEM TENOBETFEEET I TH— N7 7y —% il
ZHEBRWMIG 5V EEREZER L, ECORE AT L L T, BERA-F T 7= ED
KOREBEEERILE LTSN TWDEINEHLNILTEE L, £, KMELLRRA LY v
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ANIFORZIE, A= b7 7 V= RNEETWDZLOAERLbONRHY £ Lz, ThICLY
WEBMBEBIRIC LY, A= 7 7 V- DOEEEfEICE =4 —T&E 5L o2 &b, HF
FEORBMILFBITHEL T £ Lz, BUUETIX, A — b7 7 V—PRIR O IR AT T <,
HAE, P, B PRICEHRRAEMBRICHLEETH Y, REEA, IFRE, EYYE, BA
REDIFRRE LIRS BEEL TV D AREEI R E oo H 0 £,

ANBGEETIE, Z0Xk57%, A= 77 O—DOEHALEE, ) —~VEOZEHME L
ST KM LOF A & Z D% OSTFOFRE, 4% OFER E12O0 T b ) 03 < fiFil L £,
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Welcome to the beautiful world of phytoplankton
O FET !
HUTURAR AR A A R
OShoko Fujiwara'

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

CTTU R LD O, WERCIIE TR EOKO R TEREE L TEIR L TV DN AE XSO
TEESVWET, T bR BT T N T T B Y £,

T T brDIFEALIR, ARCHREDONETTN, 7775 EORERLOLH Y F
T, A, 72770k SETBENDET—ATTR, Im b bDBFIZ 778 “TFI707 F7”
T, ZHLIERFEAENMEIC/R 5720 LTWET,

—H. T T bR, —AEREOEFED, MBI T LRI RN A XD EONR KT
T, TH, HEEFF-> KT HLDOHLZNTT,

HEMT T AL EE S TWDEDIE, AR TEE CWBEEMENSTT, M
ofiEE@mk%@@ FIRADOHEZEY EiFTe, NERAEXHMENSTT, ZOHT, H
BRIRBEALDIFA & Z 2 65TV D CO HIRICRI TE 2y, Z ORIt b liff ST
WET,

ZORY T 7 N, Mo BT, Elho@BfREb REETT, Told, BT
RTHWTHELWHEFR T, @iciE, Hik, & R B Ob0RHY T8, TnEns 7T
NI T VT AkEE, ALEE, EEEER EOMETY., ZOZERMIL, MENEEERTELLEE
ZHNTWET, HIMEAMOMNZRAAALTS (HR) %, WETEFICZ0—HiNE -7
B GHREANIEAE) AVIREN T, Z<OEATELEEBEZ LR TR T, BARMIcix, 2k
%@tﬁ&éhé/T/n7T)7h B4 (—Wdb4) U CA U EEEIE CRLEE, Bhlie b)
2. S HICHMOMIICELNT (SkIA) Froefl (B, I NV LIRYEY) ol l®E
AHNTVWET, £z, B REZ LT, ZOEPO ZREAEHLORLEE, SO ORI T% -
TR (X7 VAELT) bBREISN TOWET (THURRAERDORE RAESTZFHLE ) £ L),

ZOEOIT, Mg LME (FE) HEINTMENENZENERS D720, £ Ui
ﬁi@@f%%ﬁ%%%.&ﬁof%i?ﬂ\%ﬁ%®@i#@fi&<%%%%u%ﬁTTo
70 L7 EORBERALED L) IZHWEE Db DOMNE, ARy 7 A0 L) ITHERE TR T
LD, —EOTT NI TIUTDOEIITRROE D, —EFORkEE, 22— LI 7 U T Mg,
N NEE, REER, MEERO LI ICHEEZ L > TERITKERIS O WET, £7-, EER
RHAEBD X 5T, ELVERESCREA LYY LOHRELOLOLWET, 4 HITZOREHE
RAEZHOELNEREZ TR LIz EBWET, £, COo, XK E L TRIEER ST
LINGDEEHD COEEED. 7 v 7 oM OBIEIZOWTH TR CTE UL EENET,
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Unraveling the mystery of biological system by using genome information of the
nematode Caenorhabditis elegans.
= B
FOL R F ER R EE AR AP A=
Shohei Mitani

Department of Physiology, Tokyo Women’ s Medical University School of Medicine

ETCOEWTYT ) A EICa— RSN TV LBEEBT7TR 7 T AL TAEYE L TOREEREAZ FE
ITL. e U COMERMEZRBE L, SOIITFREET, X, B N7 L0330 EH kT
DEIRHY, ZOBERIZERKTH D, —JF. $-H Caenorhabditis elegans &\ 9 /N X 72 AW 1%
BT HARERE 1 mm T, (EMRA DT 5 1000 BRSO 72 D b MBI TH L, /o, 7
J DA R B RES L7 Te . 1998 RICEANS T ) MMEGNE T Lic®8Th s, 7/
AIPESWR, BEHEEZ2— NT28E 1202 TEBRERF->TEY, & FEREIRENR,
EHC, MAOEALEZa— N+ 58GF0 45V EIT e MlEfa T & S BEEENERL L T
LEfEESNTREY, b MEBFEKRBEE U EE L EHR S>> T D, AT B
DA, BB TITME L ~L, ML~V TR D & e R EHEBIOME &R TV D ATREMEA R,
BB/ S VRIS, ZENPORBICEDS £ TORETOMBDIFR S — R [E R DfE A /3
HZ—7p | MR TETWD, Fix OERINRY — LV EFEHT LN TE, B M
UL LEE@mEAEMDOEMBROMTET LV E LTHEHAENA TN D
bt FORBREOEMBR LIRS L0 L VDI m%7u77bwarm@%r@&
DN Z D PEE 2 it#é%@@%ﬁ XD ELT%&t%T%é ZIZ T, Mo
FERPITVRLTWET VA ZME S ZLick-> T, BHREGBER BT/ T 208 )
ﬁﬁ%if%%fﬁﬁ%#é’&@ ST EMOEMA N TEZ 21T T THDH, 2D
BHOCIX, R FE VW) PERZHEINTWD, Thbh, FEOEKE T2 LI ER (L5
%) TEMIEHZIS (PR LA DNE D DEFMHICHRS Z L THEBT 28 EBFOEHA =X 4
DL 2D, Fox OBFFEETIE, AT 8,000 #kEZHBA 2 ERKE L TRV, KK
DERMEN 7 27 E L, HROMRERICHEE L T0D, 2o EFEHALT, 40812
—RFLTWAEABEDOERA =X LE), BR5EAEM COBER~D L, b e lo4k
mcozns LR UEBRTFOBE N AT 5, AL, BREREEZHWDZ LT, AT
éﬁ@ﬁﬁﬂ@*ﬁ&%ﬁ%&k%%k LT, BBOFTY ) MMERB D T06, HIKICELETIZ, Eokd
ILTERRDLVNNVOAEGHGERB L TV INEERF CHET L7 T —FIZ oW THRMNT 5,
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A surprising link between leaves and skulls

Otz =
FRORUR S RSB aE Rl B R 0 72 B
OTakumi Higaki

Graduate School of Frontiers Sciences, The University of Tokyo

Y DESIXOREE DL DMBOZLIE, £HTY I Y —RALO XS IZEMEICA VAT
FBa L TWET, ZHUTENKES SEET 2R T, MO e J7m &2 SMil D 5 3 2 A Te ki
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AR 2 MR DIE SR E D DDy o> TWEFATL,

B Bix, MIRBED AR & RO /NT v AR E 2 B SNSRI L > THEI SN D
Z & CHIIRBED TGS T & W O B PR BER 2 L E Lo, ABRRICE SV Iab—v s
UHRATIZ LY . MRBED FERR S Th LB E — A DBF KRS E 7235410 ERO ML Cals X
NDREREZIZTEMRICTHTLZ N TEELE,

AMFZENZ L > TR O S D DA Z BT 5 2 N TEE L, FmBEWNWI &1,
AREGHIXBIES F OB TR SN TE BT OMREGHROIL S V23T 2HmEFR T D
DTHHZENHALE L, —AT25EMOBERARNVWESICEX2EMBGICH, BEimD L~
VTIEEA R IEE N ROND 2 Enbh £9,

1) O 2% B AR
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Microscopes & DIY Components: Cerna™ Series

Combined GFP Epi-Fluorescence and DIC
Image of a Mouse Kidney
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