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Quantification of intracellular ATP by a green color fluorescence lifetime imaging microscopy
(FLIM)-based biosensor
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Progress towards a third generation near-infrared genetically encoded calcium ion indicator
with improved brightness
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Spectral Signature analysis for scene understanding
ST Y
EhAEEESEW
Imari Sato

National Institute of Informatics

The spectral absorption of objects provides innate information about material properties that
have proven useful in applications such as classification, synthetic relighting, and medical
imaging, to name a few. In recent years, the photoacoustic imaging technique (PAI) has
received attention. PAI utilizes the photoacoustic effect for shape recovery that materials emit
acoustic signals under light irradiation. What makes PAI different from ordinary 3D sensing
is that PAI can provide 3D geometric structure associated with wavelength-dependent
absorption information of the interior of a target in a non-invasive manner. In this talk, I will
introduce various shape recovery methods and internal structure analysis approaches focusing
on the properties of light such as absorption, emission, and refraction: 3D modeling by PAI,
shape from water, shape from chromatic aberration, and shape from fluorescence as well as a

novel imaging technique of scattering characteristics of tissue in transmitted microscopy.
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High-performance fluorescent biosensors to advance the frontiers of
functional bioimaging
Robert E. Campbell*
1 Department of Chemistry, University of Tokyo, Tokyo 113-0033, Japan

Advances in microscopy and fluorescent probe development are revolutionizing biological research
by enabling the normally achromatic world of the cell to be visualized in high resolution and with
vivid colours. A major focus of the Campbell research group is the use of protein engineering for the
development of fluorescent protein-based biosensors for imaging of cell signalling and metabolism.
Protein engineering, using a combination of rational protein design and directed protein evolution, is
the most effective and versatile approach for generating such biosensors. Accordingly, by exploiting
structure-guided design, combined with iterative cycles of high-throughput fluorescence image-based
screening of bacterial colonies, and lower throughput testing of promising variants in mammalian cells,
we are developing a growing selection of high-performance fluorescent protein-based biosensors with
improved properties. In this seminar I will present some of our most recent efforts to expand the palette
of calcium ion biosensors, and describe how we are using similar engineering efforts to make
biosensors for biologically-active ions and key metabolites.
https://www.chem.s.u-tokyo.ac.jp/campbell/
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Data-driven analysis and open science of advanced bioimaging data
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Medical diagnostic and interventional assistance
based on imaging and intelligent processing
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1 Graduate School of Informatics, Nagoya University
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Label Efficient Learning for Biomedical Image Analysis
WHIER—. frilira s
JUNRKZFERERE S X T LG HREFAT TR
Seiichi Uchida, Ryoma Bise

(Faculty of Information Science and Electrical Engineering), Kyushu University
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A Multi-purpose Automation System for Large-scale Image Data Acquisition
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7 LA L 72, Maholo TI3MifuE#E 2 & et COMMMERITRZ BB CEITT 2 2 L 23T
2, fERINZREHZ o Ry 7T — 2410 X o THGX X 71, SoRa I @ 3 5 FISZ BEMEE D 2 7
—VICEPND, ZD% SoRa BFTEDE 7 v b a7+ %, SRM L EEAE LR K v
b & oI HIA R . TRIC K o TIRIEWEEOMIL L B4 it 7 u F a2 A
b7 BIRRBELAHETH D, COLATLIEFIADNERLICTRTOTREEZETT L&
DIAHETH % 23, WG ICE T 2 W D2 0BED IR L T 5, KE - R L ¥ X~ DX )G
I RE I DIRRTH B, 2 Tld, Vero Ml E 72 2 DR GIER B © HBRY
DEFID 5, BK & SR ORI O W THE Lz v,
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Three-dimensional observation of human hair structure by using UHVEM.
O/hitl 3 1
LEEHRA At ~7 7 7O
OKenzo Koike 1

1 Hair care laboratories, Kao Corporation

<gig>

ANEDOEZDEITIZEE L ORAIR AEE DY T4, 121k, HY, &R, Kk & o
B b8 () % RET 2 20 0EYFKEIcT, b 5 —20 HWIZt&iifis X 03Ee L
TOREICTT, Hrckthick oClit, T8Ik om] t5bhsd Xdic, ZoEERLVEET
HY, zo, o, BIWIEZROD L VIIALE 2 LT, BHREMELHY 25, %
D= IALERRIEIC BN T, Y Y v T —, RZA VT N—m T ) TR EDIXEE
Fh~TrTHEMsEEI A CHEME LTI AT E T, 2hb ofdiid, EL WEE(E
D, MR 27200 CcT, RICEZDEBILAA-VE25225283H0EF, 22T, Th
O DEM & FAFE - FHli S % 7201 d, Z2OEZ T L TZ DRHE D R — 5 % Rl Al 5 032
BHYET, b FIEIEh~T r THINZHF ST 2 L REIRFC, 221 2 X & 3% A%
e b To CwE ., Shlld, ZOoWE, @HRELRZLGAZZDO =ZXtHE, 202 v K-
IV ETHDERAT =V OREEICOCTONENZ RN T,

Fig.1. Cross sections of Japanese (left) and Caucasian (right) scalp hair.




S2-2

BEmDGREEBICAGT-EENHAA—20T DR
Development of mass spectrometry imaging for understanding food quality

OftEX 1,2
1R B LA N A A3 4 = v RERL, 2 TR e imtE s i v & —
oHirofumi Enomoto 1, 2
1 Department of Biosciences, Faculty of Science and Engineering, Teikyo University
2 Advanced Instrumental Analysis Center, Teikyo University

BAITIXRTE - BEREME. WONCEHNEICB ST 28kx R N E ENTE Y . 2D DM T
YARAINEDREMDOWEREIZEEGE T HMEREICHET LI LNMONTND, —TFH. ZThHDRSY
INTZRAW BN T DUERDIER Y a~ 7 F 7 B &55HT(LC-MS) 72 81350 1% mkE I E M
ERTE L, e D OB RSN -5 E2THRD Z LIZRE#ETH S, 2 LT
BHESHA A= Z(MS)IZEEHII A A2 ZROTHICE &S L, 1§ 6072 MS 22 FLinG
AFVAA=VEFERT D2 L THFEABUET 2 FETHD, /e —T7 T—EILEZHD
SRR TTE, R 0 — T OERBREERAR S L E O {EFEE LT, R
BLTA T A T RIZBT DA B AS~OFHABILR > T D, A A AkiE s L TEBAE,
< FU w7 2R L — BB A AL(MALDD SR L 7 k1 A7 L— o F L AL(DESI) AN s
SHAENRTWS, IETHREBRFIECA 4 ALEORFE, W ONTEEDHTERE O mEfEL
WHED HILTE Y | AT ATRE R BUENE NS FREITIEIE 2 KL TV D Z L b A, L 0 LA
DEWGTA A=V T FREERS TN O EHIFIN TV D,

BRMOREICET L MWEZ K VIR EMT 57201203, G ENDR oM OBEMRELEECTH D
LEZOND, R HOWEETILZLE T, MALDI-/DESI-MSI & LC-MS Z A& b T~
IRBPED DT ZAT > TETZ, TRHDOHP THAREERTITFFIC, A FITOHMIES THDH7 T
WA REHRES ThOhE, WKAOEERZER S THD Y VIFE. WO B1HY NE DI
TN HTDH~A 2 FFX TR PO 2RO L. 2D ORI DA B R 5L O S B
FRAS & DL HITRIEZ D MIT OV Tiam L7200,

- Enomoto et al., Phytochem, 188, 112812, 2021.

- Enomoto, Biosci Biotechnol Biochem, 85, 1341-1347, 2021.
* Enomoto et al., J Food Sci, 84, 1758-1763, 2019.

- Enomoto et al., J Agric Food Chem, 66, 4958-4965, 2018.
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AX—bTAUNAFITEDT N A—RBEBEEAREIZT 2EMRE N — DK
O RS 1. ZHli—E 2. IR 2. AKHEE 1,2
1 RIRK A bRt 75 R
2 KBRS EEZEREMT T T

BEPRIE O WL IBIR I B S E I B 2 faiR L ko T 2, MbEEITEFE R L ICE Y —H
ODWNICEBT 2 LHONTED, COEEEMZ L IWHREICL > TS T4 v RY v
OEOFE, EEREIMED P, EEROMRER E%1T) LCIEFICERTH 5, MEHEE
B2 088 3 % 7o 03— HEEUE o MBEEHIE 217 5 23 H Y . —fiRic iz SMBG (kg B Sl
E) Wi FESHCLNTWS, SMBG TIIERICE 2R L CMMKZ RIS 2 2 L A6, Hibk
HOBHEPKE W, BENRERESRONZREF VY T v ICHEEH L, 25 LB
O, MBEEZSE) &EE) L C 7V a — RRESEH) S 2 MERAH 72 RRAENR e L CGEHI A TW
%o PERIBICCHER TP O 7 v a — ZREERBIE T 5 7201 d, WS & OMIERER S 25
THd7D, FERICIIHTRETOMEIZRNEETH 2, ZORELZERT 270, APETILIN
MG CH 2 A= 7+ VAL ZAEZER T 2HNT, A= 74 v AXT2Hwiz
PV TN TN a— RREIE 2 REICT 2 AT v — DR R IT o T

KT CHWI2EYFE 2 v o8 78 Luciferase 3. BABENEL A= P 7+ v A A TICX
RN B ARETH 5, L ZEMRL IV a -2 e v —F, BRI L Vv I H
Luciferase & #{ % v ¥ 7'H CFP, YFP B X U/ Vv a—2fEA & v o878 (GBP) ZfladbET-
g% & 5, BHFILE L C FRET(7 = VA X —HIB T 42 v ¥ —#)) #Hvs, GBP Ic /v a—
APFEET 5 L TRV I —DIMREEREL L, Z icHbE T FRET N ELT 5, iR,
FHErEEL L~ Z L, ZOZr b 7 a— RRERIENFIREL 72 5,

AR Ly —id, A=+ 74 Y H A TEACTI N a—RREREN RO ELETRL
T %, SHERIIMEEY v 7 v 2w gHll 2T, ki X 2 5HIME & k32 2 LT, B
Lizonva—2e v+ —oEattEZiH i3 %,
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Development of evaluation method of freshness on Sashimi with second harmonic generation.
ORTHEER 1, &8Ht— 1. KE&EE 2. NEEL 2, FEENE 1
1 BYLARTE AT A anBRRERIEDTIE £ v 2 — 2 < b Fprlpkalatt:
(OYasuhiro Maeda 1, Junichi Kaneshiro 1, Takao Ohama 2, Takehiro Kohara 2,
Tomonobu Watanabe 1
1 RIKEN BDR (Center for Biosystem Dynamics Research)
2 Kura Sushi, Inc.

FalkFLo L L-ANMEOERRSPHARCE LT, R ARt hoTn3,
ARRANE (i) OEEZZOBWLIDHEMED —OTHY, BOLEICHENTHIERHICEERE
FRThs, MHOHEHERCIAEREICL 20 LHEANREICL 2D DLH 28, Tt
B, BV, BEEE VoA EICHS ZRTEIC X > TEHERHWM I N T 208 kTH h ., JEiixk e T
et XN 25 i\ ClEE D o fR It £ T O RFEHIR %2 3% 0 CHEE 2 —E A RICfRO LY fH A I K
STHEPREWEZHERL TS, LrL, ChooHEREENREETHD, XV LELLZWES
LRz RS 2 720 I ITERMICHE ZFHIIC & 2 ik b Tw s,

Z ZThivbiud, BICHYE L 2 FAees —miissd: (SHG) BEMEE % v Tl & o fif i % & &
(T3 5 7230 D¥EE & FEDOBIFICHY FHA T3, SHG BEMEEIZ 2 7 — 7 v itz & oIk
d D2 70 M IR S % JEYe Gl L 3 3 2 & ASHTRE R BEMBE AN CH 2, S X 7z fUISE,
VERRIHIE % iR 7= PR IS D RER IC X » TIR A ISR E L, AL T, ARIFZE TR, Z O HI S ORF
[ 7 S 2 % ot SHG BEMEIIC X o O EMICBIg T 2R c, HEoERILEZTIFLHIE L
Tw3,

AWFZECI, AR ICEIKE TR S s 2 ORI L ER L. 2 2205 12 B, 24 HERE, 48 K
i, 72 BEfi 4 "C ICTIRE L e~ 27 v & ilkl e LT, W)t SHG BEMEEZ v TR 21T 7, Bbh
T HRIGHRIC IZHHE 2 7 — 7 v TR I NS oEFHRAE TN Th Y, 207 — X 2T s
5 Lic ko T, fRIFIFR & RFREIRGEIC & b 70 S EZ (L O HBIRIR 2 A 2 Z L iIc ko T, D
ERN R ZAT 5. MFTORSE, 12 Kt ~24 K oskRhc s v, ZlicHrRoWt - 5fEs
D, ZORBANBGEINTD AT =T VEIPRINT IS TV LEEI RN LR o7,
INREZTZ2PHE T & L TP HERTE 200 24 51k ThH Y, T2HE 2B 2 5 & A
BIRIERINTLE Va7 =7 vl williff e L TRFEL T2 2 e 2R L T b,

A T3 FEREE O FHIIC O W TlE T 5,
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O ERT
BROKLTFKRY va—~<vI4 7941 50T
OYoko Ito

Institute for Human Life Science, Ochanomizu University

3“/‘/*/“12!3 X, BRAEYOMIANBESSGBICE W AR R BEEZHS AL T4 700D TH
Pk O (1) 2SEEE T - 72 BREE P K OFHICTH 225, ZOWER LD X5
uﬁfﬁé‘hé@?ﬁ) I E A EHL IR o TRy, EYIMIIE T IE. Eﬂﬂﬁf;}:'ﬁi%l_%:kof’
il % DITVIEPEAEL T, HFEEMBE L T4 T4 XA =Y v ZICIERICHE L Tw 5,
Z ZCARIME TR, IV REREEOTER A A4 F I 7 AR HL 2 ICT 5720, Rix o2 R
LEDEN L VX JIC X o TRIRRIC AL L - Wik 2 7R L. /NIafk- 20u o R s
DIHFHITH 2 BFA ZHMH T2 2 LTIV IEDHEK - HIERZI 2RI LT, Zo@iics
J 2 ZNENDOHDOEEH) Z T L7z, £ DfEHR, TAIEOPTHRD v AMMIIC/EST 2 & v
NUEH, BFAMBEZAT) L RO Py MREGEICREST 2 2 & 2R L7z, T 51C, BFAFR
EH D TN VERBIZHGETRIC BT B8R 3D 2 4 L7 TABIRE #fTo/-L 2 A, 2D Fy MR
W& M D 2 IREERR T & /a2 S ZITHY . 2 22 5 EREERER I Tws 2L
B ole, SO Ehb, ZOMERITNVIERDOAY AL OBERKO RS L koTnd &
Z,.ZOFy MREEE, S ofiEortt b IV VEREREEOR D v Ao % | Golgi
Entry Core Compartment (GECCO) & % ffi)7-, & ® GECCO 1, HYMIZICIZFEEL v
E2bNTE =, /Mafke an ko PEXETH % ERGIC 1Y+ 2 HaE2H > T3 DT
FRwhreEZONSE, KL VRV Y LTI, EREYERICIGES 2 20 OF L NMako Bk
ICDOWTEET L L, GHBERI A TA A=V Vv I TRA IV IEROLEH{NT 5,
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Deep 3D imaging through optical fluctuation of living plant cells
OEMWFEI 10 MIRINA 1, =Rl 2, B95%(E 3, IREHEZ 4
1FERE RS, 2 LR IHERS:, 3P RS, 4 EVRXH
OYosuke Tamada 1, Shuto Hatsumi 1, Noriaki Miura 2, Osamu Matoba 3, Masayuki Hattori 4
1 Utsunomiya University
2 Kitami Institute of Technology
3 Kobe University

4 National Astronomical Observatory of Japan

A2 & T ORAR, EAIC I, JEITRORR DMERE L TBY . S5ICTh b OEIZITAE
ATEENCHOR T 28 & MFIET D, £ O LIcBI R R ITRAY — V8 2 0@t U 72 6T
BT, A TARRRIC R T DBEE OREIS U THRLNLBRHIET D, 20 X5 tofk
B & & ERFH THIIE L, & & oMMk, AR O @R EA A —2 > 72 WREICT 5 L )
FSNTVWDHON, RIFICTERL TS ZMELCETHDL (), MELCFT RIS, ook
LMl 22 E LTHLOREDOH L SORNGRELEE TS, Ll BTl
FAREBICIA 2 WESGIR A2 Z LIRS TIER <. ThtifEder a2 Efiaf A —2 v 71
BT DEEORESRABDO D Lo TWD, ZORBEEZRRT S22 FH 2 BV IY) #lA T
7o BERRIE L —Y =T A FHIEOLSE & B AR B 2 7o R RIS & D R E RIS OV TR
T2, £, FEMEORWELE AW T « P H AR r 7T 7 ¢ —onh s H R K D60
FHI 208 U 7280 3IRIEA A — P ZIZHOWT I L, A ARTEROAEL T - TRE AL A A
— VU T ADISHOATREMEIZ DWW Taam L 72V,
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Plant tissue imaging using clearing techniques
OWAHEH
RICR R A BEEE AR R
OYuki Sakamoto

Graduate School of Science, Osaka University

WY 2 ee 740, IuT ) AR, 7984 FAhEfchtaZzE&BLT0w3, 2hbd
DEFOHTH, 7u w7 4 VIEITERAENICEEICHE LRI T 2720, BEEZ
7SO K E REED—D Lo TWb, TNEMRRT 27575 L LT, FHE L =Y
k2 D HN 2 v N7 HOHNEMF LS 700 7 4 AREY RS, WY ELE LT
DR S N T & 7o, REOWIIL 7 v — 7Tl Mk o A LBl & ik L CRisIcE e
b %587 4% iTOME %EAF L 7z, iTOMEI TIXEEK., B, <7 v MERD 3 DDRK %
Fv, e 27 R CIERAE 2 52 T3 %, BEEWICIE 1~4% TV LT AT e F2ET Y v KRR
x5 & T GFP ofta % R/NRBICHI X 72, B idmtE RS ER o H7 7 ) ) vz
TR vERWSZETEMEICZ7un 7 4 L ERAEL, L IClORE pHB.0 THEL Y 3
Z LTt L7 GFP 2 HiEH AL X2 2 LKLz, =7 RDOMOBILIC b VLN 2 E
JEITHED A A ~F YV — AR, <7 v MERE L CHEYMEMBIC S EHRECTH L L 2R L
72o iTOMEL ZH[Hl 32 Z & T, B4 XFXFOEOEICH N THEREL Y b8 GFP i
Ny T FNERETE 2, Y XFXFIEA, 44, E=a 7 OB EEHA XA -V v 7
bHaNT 5,
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In Aim to an Establishment of Plant Cell Temperature Imaging
OfEfo Y & 1, ¥z 2, NIE— 3
1 RIRASIRFRFAR 2 HPERFERETAN, 3 FRFARAGRARITER
ONoriko Inada 1, Teruyuki Hayashi 2, Seiichi Uchiyama 3
1 School of Agriculture, Osaka Metropolitan University
2 College of Nutrition, Koshien University

3 Graduate School of Pharmaceutical Sciences, The University of Tokyo

WY O AR T, BREREOZIC K o TRESHELZ T 5, £ 7. BRELRE OZLIZHEY)
DRFBCFE % 5 2, 02 I X > THYMHE-CHIIEN ORE b 2T 2 e E2xbN b, ¥
—E 7774 —FHOMBITICX D, B L ARREILE L, YoMk (Fi1cE) KEo
WEEZRECEEE 2 EDHL 2T > T % (Pineda et al., 2021 Remote Sensing 13: 68)
A b L RSECHEISE I S RS 02 tix, E-MlEMNEEoZ bz 2 L, #EinT
FHL, BEREEICOHE L5225 L E 2 b5, MEPMRE O IZ. Yo EHER, X L
RIGE DHEMSAHICHIR T 2 2 L BHIfF I N 5,

bl nEcic, K ~—RMOAOLRE 7' v — 7 2 B Eiigic@ L, #iAiR
EARX =YV RO A TE Iz, K v—a2=y - Ha=v - A A vz
FD3OoDa=y F oI NG ZOHEOGRE Y v — 73, WA ER S & UL B
FL. it Emr RS 2, CORFFRERENTH Y, 002D 5, BIYEEM
fic R Y = —RAOERE 7o — 728 A L, d0tFamA A — ¥ v Z8ME. (FLIM) (< X Y gt
L7z& 2 A, Ml oRESMIEE XV L T 1ICGEL mwa &, Z offifiut L fiieE & o
A IR IR L < LT 2 2 L 2 i o7z, T HIC, HuMEk- I ba v NI T
JEH D EEESHIIEE O E Sy & iR L CEWZ & DS 281 L7z (Okabe et al., 2012 Nature
Communications 3, 705) , it & HIIWE & DIREZE, I bav P THEZOERIE, 44 1%
2=y b EAFAVEICT 2 2 L CllUiERTEE b o8 2 HOGIREE 7 e — 7T b R ICEIEE
XN T3 (Hayashiet al., 2015 PLOS ONE 10, e0117677) ,

Wizb DR Y = —THOERE 70 —7ic 2, 2hE Tic, dEx v 2 Bl a s
M. +/ x4xvEv Fea—nvey LRz HOMRNERE A X —2 v 7R OMEALAHE X
T3 (Inadaetal., 2021 Nature Protocols 14, 1293-1321) , L 2>L. #ENEEA A —2 v
BT 5 g CoOME e TEYREEMEC R, B B REEEE vz b o
THY ., WEYMAICER L 726 133E S vz,

R Tl MIENEEA A=Y v ZoBHRIc oW Tl 2 & & b, TEYieRE A
A=V THENLD T2 DFAT=H DELY fHAIC DT H AL 72\,
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Application of Green enhanced Nano-lantern as a bioluminescent ratiometric indicator
for measurement of Arabidopsis thaliana root apoplastic fluid pH

OQuang Tran 1, Kenji Osabe 1,2, Tetsuyuki Entani 1, Tetsuichi Wazawa 1, Mitsuru Hattori 1,2,
Takeharu Nagai 1,2,
1 SANKEN (The Institute of Scientific and Industrial Research), Osaka University

2 Department of Biotechnology, Graduate School of Engineering, Osaka University

Plant root absorbs water and nutrients from the soil, and the root apoplastic fluid (AF) is an
important intermediate between cells and the surrounding environment. The acid growth theory
suggests that an acidic AF is needed for cell wall expansion during root growth. However,
technical limitations have precluded the quantification of root apoplastic fluid pH (AF-pH).
Here, we used Green-enhanced Nano-lantern (GeNL), a chimeric protein of the luciferase
NanoLuc (Nluc) and the green fluorescent protein mNeonGreen (mNG), as a ratiometric pH
indicator based on the pH dependency of bioluminescence resonance energy transfer efficiency
from Nluc to mNG. Luminescence spectrum of GeNL changed reciprocally from pH 4.5 to 7.5,
with a pKa of 5.5. By fusing GeNL to a novel signal peptide from Arabidopsis thaliana Cellulase
1, we localized GeNL in A. thaliana AF. We visualized AF dynamics at subcellular resolution
over 30 minutes and determined flow velocity in the maturation zone to be 0.97 + 0.06 um/s.
We confirmed that the developing root AF is acidic in the pH range of 5.1-5.7, suggesting that
the AF-pH is tightly regulated during root elongation. These results support the acid growth
theory and provide evidence for AF-pH maintenance despite changes in ambient pH.
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Trans-scale scope: what we have seen and will see
kA
NN N ST
Taro Ichimura

Institute for Open and Transdisciplinary Research Initiatives, Osaka University

EAEDEMEE TR, il 27 2 0EFIRFE O Z HIE L 2 REH S S BIEEL B
D D OIEH £ TREA RS TOMZERED ST B, Ll R T AFEIC B W THDE
AAXA=Y VYT RENY—NDO—DTH Y, @Y RdKT v -T2\ 7 4 7TRIZIC L - THll
fabs XUy 27 LOBFICHS> TWwWd, L2 LA D, fERDIEAIEMET c 3Bl c % 2 4l
YATFLDRKEE, HBEVIEHMIEEBRONTH, XVIECEHIES 27 4%, X% L o
faz B8R T 27201t ERBEREEZRFONEA A= v Z7EIRD LN TE 72, KFFETIE,
ZDOEIBRHNDLEDICL v X R EIRIEE T HROBEICHKEE ERT 2 2L1Eh, 1y FA—
PR ZZKREATOR T A 70 X = LOREETHIIEA A= v 7% FHTE 29BN
AR =DV IEBHBLCE L AN EMA T — A B2 B W BIE R REL T3 2 b,
FIVRRAT AR =T LT o T3, 1 HROEEE TIX 14.6x10.1 mm OFHEF & 2.3um
D2 fERE R L. 105-10° ff b DMt 0B FIRFICHEX 5 Z L A3 TE 5 C & B FEFEL 72,
T 2 HRo%EE T, AFOHTE2E Lo, 6 1 A kN 2 =Ra#EEL H L <
B LYRXRDBHI WD, XY EMAMEEREZIGTE 2 X510k > T2, HERENT%Z
Biffid 3 eick ) ZROtBEAZDEHL T3, MM E O <% — vIBPE T ALY D
MFEEREEZEBL, chFTTICBONEroL ) Rl Yy /T —2 %20 TE5 X951
oo T\ 5, il CIIARA A =V v 7EilT e Z DICHZEICOWTHNT 5 & & L Hic, HRY
v 7T =2 X o TEFAT 35RO AREIC OV TH T %,

K1: bIZVRART—=NVNEHHA A=V 7D—f], =7 ZAD Iem IFED AT 4 2%, H—
ML D 22 [E] 57 iR CHIZE L 7=,




S4-2

M- ANV EDOIRLI)—A A= Thh>1-2& - Thh b DRE
What we have learned from label-free imaging of cells and proteins, and future challenges
ofIARFEFN
HACKR PR PP H A Fe R
oTakakazu Nakabayashi

Graduate School of Pharmaceutical Sciences, Tohoku University

A A=V 7RO BEED—2IZ, 7L T7 U —TAMRINIZS 50 72 BIRICBIEIL, =0
WEERETERE TN D, BT e —T7E0X 72\ -A A= 7iEE
JE - IR CTH Y . ZOBREBFEICBIT 2 EEED S Z EIEEEW R, L L, BAl
LA FHOMEITE Y LTHE-TLED, o, Rl L MIaNERED 2 L, w7 v —7
& DFERIZ L DMES T OYELELORMES & 5, EEE, ¥ IV ETH 7T T252&T
BRI EOMWENEAL LR ER L H D, 707V —THEREOHEEITH Z ENT
X, ENOOMEIT T X THRTE 2,

BAITMIEDO TSNV T ) —f A= 7L LT, BERNFEMVPBLIOTI v 3B 2=V
T EAToT&E Iz, HFHETITMMEAN pH DT~ 17 U —lllE L, I~ Tid, &7 e —77T
Z T TE R DWEBOMBAN ST [R5 IZER L, MilaNOKS 07~ "0 RaHn
TEHEREPNIREE D Z ~ L7 U —JIEICRR B L T2 5, KT DA A—T 2 7 Clik, MRaN O 55135k
RELS, S DOICRMBOEAN NGRS T 28R 64 7~ 7 U — Tl L T\ 5,

AL T, Box ODFERXOBRREEHFEN LR S, IROMEE LT RO T~ oA A=
ZWET HOHT, MBNO AN T %558 - BT 51 AR T 5, Mo T~ A
A—=TEHEL, ZOWEGE TOERL TBWEETFEHOD=2—J 1y NT—27 % HNT
HIBN /N E OHIRNZAT 5o K 1 ITR$ L DI,
B E T~ A A=V EET D DOHRTH
NWNDFEETT N7 U —DyBERTE 5D Z &N
TE77, AFRETMOA N TR T THEHFTRET
HY.TRNT Y —OF NI FT OEGAG, BUER : :
TEH ORBR#G 7 ~ VBEMEE L OMEE HHED T Medium  Nucieus. Cytoplasm
ISHZRI LN D, BT L7 ) — (2B L BRE). BEROERNDIIVANRY fLE=a

_ ) —JIFRy DY THRITHI LT, #%. Hifa
TR ZFE D 20 B EROEBARETo TG,

1. S. Ogikubo, et al. J. Phys. Chem. B 115 (2011) 10385. 2. N. Ohta, T. Nakabayashi, Natural Biomarkers for
Cellular Metabolism: Biology, Techniques, and Applications (CRC Press) (2014) 41. 3. M. Takeuchi, et al. J.
Phys. Chem. Lett. 8, 5241 (2017). 4. S. Kajimoto, et al. Multi-Parametric Live Cell Microscopy of 3D Tissue
Models (Springer), 163 (2017). 5. T. Sugimura, et al. Angew. Chem. Int. Ed. 59, 7755 (2020). 6. H. Takahashi,
et al. Phys. Chem. Chem. Phys. 22, 21646 (2020). 7. K. Murakami, et al. Chem. Sci. 12, 7411 (2021). 8. K.
Yokosawa, et al. J. Phys. Chem. Lett. 13, 5692 (2022).
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Development of scanning probe microscopy for single organella analysis.
OrifEREsE 1
1 Bt ERFERFAG LAMTERN 2 GIRKRY T 7 LRl E it e
(OYasufumi Takahashil, 2
1 Department of Electronics, Graduate School of Engineering, Nagoya University
2 WPI Nano Life Science Institute (WPI-NanoLSI), Kanazawa University

BT o — 7HEMEE(SPM) 12, FEFICR - B (e —7) calkle oMEEREFIFAL
T.RBERZ 7 =7 1LY PL—2F 22 LT, ZDETF /) A7 — L ORARBIE S v HE 7
AXA=Y v i cH 2, EBEBMAA v a v Z 7 2 RBEMBIHT 7 AF 7 €=y b BEEHL
LC AFVERETZ 4 —F Ny 7o 7 Fre UCERT % 2 & CIEEi sl % EH L M
KEDF ) A7 —VOWEZLEAHTE 2 (K1), £/, HTAF 7 ey ME, JBIRA £
— Vv 7Rl ED R &G PHlRE ORI S GRTH 5, A xR, ZhE Cifl
N@E D JFArEIRIC X0 . mRNA Ol ToOARE—hofkiz K & CTH by 1| BE, E—D
AN AT BN 2B ZFFEL T2, IHICHTAF 7 vy PeliicE R v 5
— %I 5 2 LT, MiRoREY 2T 2 FiEke I ECRHEL TH Y., MREEYE 2
ROS3, pH* R b Dt #EB L C& 72, COHTRF /vy b LBV > v 7 DRIE
X M~ A v Ty P TN Ty b EF Ry FENLTUUTI S EDHREL D A
FAF ey b EMIEE THEET S XD T O BN ZHEL T E e EZ TR
1. Y. Nashimoto, Y. Takahashi, et al., Acs Nano 2016, 70, 6915-6922.

2. Y. Takahashi, et al., Angewandte Chemie-International Edition 2011, 50, 9638-9642.

3. P.Actis, et al, ACS Nano 2014, 8, 875-884.

4. Y.).Zhang, Y. Takahashi, et al., Nature Communications 2019, 10.
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FBAEREBROMMBIES YRR T —ZTIL-NA T A A=V T DBRIKEEE
Trend and Future Perspective of CMOS-Scaling-Driven Scalable Bioimaging
Otz —1
1 Z i ERFRA B TR
OKiichi Niitsu 1
1 Graduate School of Engineering, Nagoya University

KFHIC B W TIE, ICT M OMFE R TR L 7284 A4 X =2 v 7 i 5 0 %
CoWnWTihR 3, L2 DEiEICE T, BIZaFIEER EZ S 7206 L Tnb o0 ICT Hiffo ¥
BTH b, ICT EffioREDO—HEH - T3 D, PEREREIRENT (CMOS E/4[H1)
DL TH %, FERERRIEEEN I, 4 v T A oRIEEX ICHRKT 2 4 —-T okl E b
BDRRERANDEY . 1 ~2FECEBE2ME RA v F Vv I7HBTTH B T vy 2 2P, BAHR
W0 215%) LI EBRNAHECHEILLTE Y, ShbilEZET w3, T VIREHA
RFEFHA XL _XVICEFELDOH Y Z OYBERIRRA S 20 AL 2 S S T w2 ic H B
boF. 2022 FFHETHIFRICDEZoTORT =) v 7o+ ) Aaflirncn 3,

INTTOREBEZIRVIES &, FEREREREE O M X BT 7R fERE DS L KD - 7212 b B
HoF, Z ORI L CAEREROMEZHEL TRYVBATE L, ZN2EEHLL TS
DiE, FA72 B 23H L ICT #ds (21, o A~ — b+ 7 4 v, HEREEEEAR) o423 [=
T 7N THY., DX (AT —F AR BB BRY ICEWTIEZ DL
D T EBRTFHEIND,

NAFA A=Y v 7B TiE, BRI RCHEEREEH L 72013 77724 i3m0,
FTTFANNA XLV TR E T CMOS 4 X — 2% v 3 25TREER 22 teRER A2 R 72 L 72
Lo, RERKRT v Y MO Tnd, KGHEIHTIE, ZOKRT vy ro—filE LT, il
FOVFEL 72, HIEAREEr R AT =2) v/ A~—-1ra v X7 b L v XDOW5E
BRI 2 AN %, IR AERT L BICHEE 1+ v v v 7 - BEGUEE PHERER R % A
AEbE b LT, BEErOORELENIRG RO VI v vy ZICERT 2 2 & T, IRIcE
BET37 T CEERAIREL 72 2, RIRFEIEE ZEEENEE TV BB Z—TU LRI T
TEY, FMOLERIRE b, ZOHEM%2FEI &, Mli{tic X o TR L2 7 nEEZ 2
T —F TNANAFA R = VI ~DREZRENT 5,
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T/ RREES VT LT avh 3D SA T4 — LR EBMER DB R
Development of single-shot nano-resolution 3D light-field microscopy
OS5 MR 1, AFFE 2. 208 1
LIRE RS REBEEEMmPFAITIERE 2 B B TRt
ORyuki Imamura 1, Shin Usuki 2, Takuma Sugi 1,

1 Graduate School of Integrated Sciences for Life, Hiroshima University

2 Research Institute of Electronics, Shizuoka University.

FA 74 —=AFHEMEL ~ 4270 L v X7 LAk THEZEAB T C & C, M HTEM
B X D MR Ty VELIC, B0 A 7HEETERITEME “RITHERE L CiRE T
5. Lo LARIEEN D X 9 e ZRJTAEM % 1 ) B ol & TRt 3 2 KOG % R 7 < GHRTEE
IR RRE 2 FE O I, 12D " RITTA A — V& v 3T XYZ O = RICIER % 205k 2 LEEH
Ho-w, XY ZMOTICHHATE 2L 2 ARV Y, ZERISREEDS T EE & BEAGE
LHAR10EUES > Tz, AR TIZY 7 I 270y 0 XY R, 2 um O Z 3fEEEEZ S >
EIOIRAET A b7 4 — 0V FEEMEI PR L7z, COEDMREET A + 7 4 — v FEEMEIZILES
BEMEE & RS O R REE R FE D, 511 MDA A TG TRtk e N s 720, h AT
oo REDF F A4 A—v v ok, S ESBEME O 1000 £55E I ZRT 2 M %2 i iETdH 5.
T, v 478 L v XHNOIIRIEETCOEFEEZFHAT 2 2 & CRERFIED 20 fFomFEL D DR
AT 2 NER L SRTEB 2 HER T 27T XA KL, X5 ICERITTHBK T
AT XL EFEICHEGRICHL 2 TS 2 &, BHE~OEEL %2 Z FEEOMO T & mFEICiH
Dniz ZERBICE D& 27 v a = v 72T Rt EN S 7 v a v 7Bl RRFEL 7. 20
Ny am v I REAT L LT, ZETROBMOREIRE L & b I =M RRER 17 E X &
7o FERIIC Z DEERET 4 b 7 4 — v FEEREEEZ Vv C, BERTEIF oS C elegans D1
WOBRIEICTFET 2 EBOMRMIED ) 7 2 4 LiEMEHI 21T PETH 5.
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BEZA by — b7 XBREZRTTAAXA =D T

X-ray three-dimensional imaging using Ultra-thin Laminar Light
O&afER L, &%FFHM L a)lEH!
1 EH/SPring-8 > % —
OYoshiki Kohmura®, Hidekazu Takano?, Tetsuya Ishikawa®
1 RIKEN SPring-8 Center

MLWXBRI A For— FHEMEEICE Y, FFLr LTl n 2Bk 69 5 XS < 2
—[1] %> T, BITZHHDOMEEE 70nm &5, AIEDED 74 + o — FAREI O MERE%R 13 5 2>
WCERET HMREAIERT 22 LTI Lz, fBF 400 2 7 v v o KEFFICH 7 5T 200nm AT
DIEZEFER L, ERORIEET 4 b o — FIAMERZ 1 2 BB T 2 BN A AT 5L %
N7z,

AR O ZXikE R 5 o, B, v v F L — & —FEF % NanoParticles
(SciNPs) %8 A LAERNEGLE L, X #MROBSHC X 2 B2 BIZE L 72, SciNPs © =RICH i % .
X Bl & E IS ERIE L 72 AT BEREE <, BIE S NI 2 EE L A S BIgE L ko 72 (K 1),

1, SPring-8 Dv'— L7 4 v CHEFE I 17z MAXWELL Eio v v + 7 v 7oK,

ZOHEMFE I, 10nm DY A4 XD Eu 53X Tb TF =737 NaGdF, ki +Z2FH L. 7R
11 (~615 nm) Ak (~543 nm) OEHNEFKAEI (2], #T—7 4 A2 —TEHLZ (KD, Fw»
B2 BT 2R, EVHLOEIN 2 I L 72, SRR IC X 28064 A =2 v 7 TH AT
&, B REREGON SRR E L7z, BIEHIZ TR LoD, B L WERBROBI Y —1D
W% BIEAT 5,
References
[1] S.Matsuyama, Y. Kohmura, et al., “50-nm-resolution full-field X-ray microscope without chromatic

aberration using total-reflection imaging mirrors”, Scz. Rep. vol. 7, pp. 46358, 2015.
[2] Y.Kohmura, et al., “The new X-ray/visible microscopy MAXWELL technique for fast three-
dimensional nanoimaging with isotropic resolution”, Scz. Rep. vol. 12, pp. 9668, 2022.
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KERE BBMEIE S AT LEISALI-ERENKIERA A—D0T
Visualization of in vivo brain water dynamics using a two-photon microscope with an
automatic spherical aberration collection system

OfffEIZE 1. izmdk 2. LEm 2. fOEM 20 =lEee 2,30 BHL 1

1 BROKEZT RS, 2 W CBS-= v 7 v bl v 2 —. 3 HF CBS #MINUbREDRR BRI 5E
F— LI
OAoi Gohma 1, Naoya Adachi 2, Yoshihiro Ue 2, Kaori Higuchi 2, Atsushi Miyawaki 2,3, Hiromu Monai
1
1 Ochanomizu University
2 RIKEN CBS-EVIDENT Open Collaboration Center, BOCC
3 RIKEN Center for Brain Science (The Institute of Physical and Chemical Research)

bAH AR o BRI 7 il 72 3R C B 2 FTEDIRIE . AN D V& BN HAr L C i 2 3 IR & 233 %
L CEFEYOHE L, BEAMEEEZ R o Tw B 2 BN T WS, MR, MR
Y DI ZE ORI LTCOEETH S, L0 -> T, MEEHELZIEL CIERET2 i
fMRaf > 7 F 2 RS 2 ECEETH 5, INE T, MEBEK & FEROIMIT, A
R L —HF — I K o THEMICATHL I N T E 7225, 26 13K EHRTIEF IO TELK
EL, BRI Z DD DTHLKOEE ZIE LK BIETE TR WATRESED S 2,

—Ji. ARETIR, HENOKOEIGOEE T 2EITERICER L, ERELDOTLTY

— CHRR O BB R BN 4 % AL 5 720 O % FIRBEMEE > A 7 22 AL C& 7z, Zov
27 LTI, B EHBOEITRD I 2~y FIC Xk o THRAET 2 HH T 7 —Th 5 BRI %
M3 %, @i, ERINZEMIER. S v X g3 2 A< b 2 #ER 2 A CFEof7
5B, WA DBAFE L ZEREIGE BB IE S 2 7 A CiE, BRO v F 72 b2 o Rl A il IEBR AL
B HBCTHRIET S EHATE S (TruResolution, Olympus). X HIZ, TOY AT LEZHWS &,
BRI IE &2 5= OK) & EFRHROBOJEITED I X~y FRMHET 22 itk > T,
MBoEITEERKD 2 8 TE 5, TOFKEK, T A, ¥V avi AL EDRITEPR D
YIS L 7= 555 BmT R o Il & BIERAEAS 235 & & oMREEE 41T\ % (Ueand Monai
etal., 2018),
ARIFETIE, T OFiEZ Hv T ERRHRR O EBHRAFN 2B IT R O LB N X — v DIENT 24T 9 o
¥, ZOVRAT LATREME NS EERMOJEITRABS, KaGEREEZRKML T2 L)%
BGEEd 2 7z0ic, LFOFEEE1T- 72, (1) ScaleA2 ik % F v TEWAL L 72 ix o JE T 3K o RS 28
L2 HEE L 72/ F. @A Cix, EARRCBlll X 7 X 5 R & REITRELHIE R o ko
7zo (2) v~y 2WTiE, BITERLEORIEL/N X < JEITROFHEL T~ 7 21T~ T
BREICEL Ro T eh b, B~V RO CTIIKDEEIZI L T2 Z L 2RBIN S,
(3) MiFEZH R Lz~ 2 Tld, H2 IR BT 2KITE D W 7z,
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MDA —RIT7O—BED in vivo A FA—DU T -EEREZF) VT EDRKE
BUALDEMFEE-BFER DOREBEICB T4 - I7o—DKRE
Development of in vivo imaging and quantitative monitoring of autophagy dynamics and the
role of autophagy in pollen development, seed maturation, and grain quality control in rice.
OfefREs 12
VIR - BLTAER - JOHIZEIREERL, 23R - BARISER - R
OShigeru Hanamata'?

'Department of Applied Biological Science, Tokyo University of Science
?Department of Applied Biological Chemistry, Faculty of Agriculture, Niigata University

F— 77— IZEKEY N O NEY & 0 - ) A 7 d A e LTI, %<
DEMAEYNC B W THRE, b, KEoflfic s W TEEREH 2 R72d, v 4 XFXF Dt
— 7 7 YRR BB AER 2 e IR, 2 OfthOfEY) CIIERESBE I LTk
ol b, BYIA X ICE T 2 EENIKRBALER D 3% D072 —T7, A— 7 7 ¥V —B)fE
DUFHLIZ. A=+ 7 7 TV =L D= —A— L HNX VANV HOMEIC XY VI 5ER T
Twizd oo, Mlao K& % b 2 BRI, Y E 0GRtk & Oy HEREEY
HOREICK Y, Z0BIEIIRCEORKMALICIRE &, YEER2RICE T 58D A4 —
7 7V —HEOIFBIENE = 2 ) v ERBTECTH L S T,

HA2l, invivo A A=YV IGE L 7o 2N a5 Bl BY-2 KA — b7 7 IV — v —H—T
H 5 YFP-ATG8 ZFHIx &, A — 7 7 ¥ —FHEICHE S 258 2 5Flll I it 2 < & CHEYIMIY
DA —F 7 7 ¥ —mE DAL - ERIEITEZRET L 72 SO NHA % A A IGEH T 2 L [F
RRiC, A A DA — 7 7V —BREERIBERK 2T T2 2T . A— P77y —oKEIICEL T
WMEZHED, A 4 DFICH T 2 MRERH. {EHEK., 77, MAloFEE I cEE %k H %
B3 & %5 5T L 72(Kurusu and Hanamata et al., Autophagy 2014; Hanamata et al., Front. Plant
Sci. 2014; Hanamata et al., Front. Plant Sci. 2019; Sera and Hanamata et al., Scientific Reports, 2019),

M D —ED A — F 7 7 ¥ —REOIFWIERERNE =X ) v 7ICiZHNE R VN7 HD
2 v 7 Liskl A b w 23E H 72 23 (Hanamata et al., Plant Signal Behav. 2013), A —+ 7 7 'Y — 4
TR DA 72 28351 (A T 372 YFP-ATGS ICEL2S LAY, chick WV F—+ 773V
— LR D MR R WK 7 % R L 72 (Hanamata et al., Int. J. Mol. Sci. 2020), HE{E (AR T D A+
— 77y —rEREORGMICIZZEOMBE IC D=0 Ny 7 7Ty v N e AR
THE—X—IAEETHY, A AKORNETH 5 2 ~— FHBFFRIVIC GFP-ATG8 % JEH!
T/ LT, AAXF L= ML EF 24—+ 77V —BEDITA TRNA A=V VT L
TEW A D 28 7 i AL 238 & 2> & 72 - 7= (Hanamata et al., Plant Biotechnology 2019).

KRR TIE, A OEDTEEYMIEOA -+ 7 7V —BEDA X =¥ v 7iEORFE % F
D& LR ZMENT 5 & &b, KOMERFFICEH T 2 HEMS, BIERZ it afEE 72 o
Tw3, BAROERICL 2 KROMEERTEA -7 7V =L oBEEICOWT O L 72\,
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MR CTEEBBEINSEETFI—FE Split-type AR EEME Y —
Split-type genetically encoded neurotransmitter sensors for reconstitution across cells
OFiies 1. FHEK 1. IEARFA 2, H3EAZ 3. SEERZE 3, OEA 3, HiliEEsl 1.
SHBFE] 1. REVE KRR 1,4,5
1 BERESRAR BT A, 2 BACHIE KA LA, 3 8 RIA B T b Fe s
4 FRRHER B LA AWIET. 5 @l EERIR A R
OYutaka Shindo 1, Keita Ashida 1, Kazuto Masamoto 2, Hiroyuki Takuwa 3,
Manami Takahashi 3, Makoto Higuchi 3, Ryuto Ide 1, Kohji Hotta 1, Kotaro Oka 1,4,5
1 Dept. Biosci. & Info., Keio Univ., 2 Fac. Info. & Eng., Univ. Electro-Commun.,
3 Natl. Inst. Quantum Sci. & Tech., 4 Waseda Res. Inst. for Sci. & Eng., Waseda Univ.,
5 Grad. Inst. of Med., Kaohsiung Med. Univ.

PREE TS DI EN %2 F 5 7= 1T L, MR O EeheBIfR & | [REI N ZIGHROM T 2 5 2 HE 2 B
%, B BRI X BT BEMEE 2 7 2 4 7 b — LT, MRS EIEE N O FEE o miiEfIgf o o
7" 2 Bt DR (eGRASP; Choi er al, 2018 S5)IC X W HID 2 L A3 TE 5, —J7. TEMIER
Ca PHRMREME DA A=V v I X WVHEETE 2, L2, 2o DfFREGbE, v F 7
A & R O MRS DR % in vivo THIE T & 2T IIRZZFAFE S LTy, ST A
i¥. eGRASP & fimZEWE & v ¥ — O T DRz f b AREIRIHE P D RFE O A o 15
H#hic & v ¥ — % fafE b X & 2 J5ik. Split Protein HEmispheres for REconstitution (SPHERE) % fifE 7. L
oo THUE, BIETa— Ry —% Z0ICnElL, s 2 2fildicznznz B <25
b c, MREFR L2 5 3 2 ST o A CHREEN e v — 2 K S 2 2l TH 5, Fx iz
NEBEfLTa— VL2 I vigEe v 3 — I L 72 SPHERE-SF-iGluSnFR #{E&L L, = 1128
EEME, BB, < AN CHNORAEZ RS 2 & 2 L 7=, £7-. SPHERE 2%, 8O0
Blx o 7N R I Ve v — P OMRREYE 2 v — ICD ISCHATRETH 5 Z & iR L 7,

7Ly FTR _BRAAPEb S MEERBTE Y —DEERI NI

hRbPTFTX > 7 AR (A

B EENE L Y — L LOBBET 5~ | 2rianis o
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RAVONTIVEERBEREHALIZR R ILICLDNIES A&
Therapy for Glioblastoma by Doxil with Focused Ultrasound and Microbubbles

O/NEREE 1, R ERHERD 1 BRICT) 1 MRS —BR 2, 58 &3, AUL—HE 4 gk s e
GO N2 S NN (| N o N U PR I 1 0 S R | o e < N = T e 2 1 =
R R S At
(ODaiki Omata!, Lisa Munakata!, Yuno Suzuki!, Shin-ichiro Umemura?,
Shin Yoshizawa3, Kazuo Maruyama'#, Ryo Suzuki'-#
'Fac. of Pharma-Sci., Teikyo Univ., 2Grad. Sch of Biomed. Eng., Tohoku Univ.,
3Grad. Sch. of Eng., Tohoku Univ., *ACRO, Teikyo Univ.

(F= - H] BESE O —>TH 2 BIFEIIMEE ~DE W iREEZE L, Z Ok i3 byg
EDREETH 5, Lo L. MICITMHE & W o /o Y EBAT % B 1< il 5 2 i ik B
(BBB) #3FfE L. BEFMEICN 3 2 YA OEEL 7o T, TE TICHAIZ, w4271
N7v (MB) L#EEREZHHAT 2 2 & CIRKRER 2 D% IIC BBB OO0 %#FEc& 52 &
EFRELCE 2, 2 2 TCRIMFETIE., PiIBAFIELTFFULCEHL, MB & EREBEF
(FUS) % Bl L 2z B2FIEiB R o vIREME 2 Mgt L 72 [5iK] ~ v 2JB3FE (Glioma261-GFP-
Luc) #fE% RIFTHE L 72 MES~ 7 271 icnf LT, F¥ 2 (1mg/kg) & MB(2x107 i
/kg/min) % ERIRNI%S- L. FRIAZEIC FUS (A 1 MHz, % /T: 0.4 MPa, Fffi]: 2 min) % A
B L7z, 2ok, #EMIE~— 7 —T» 3 Ki67 B % ik ClIR Lz, $7-. &7
HECZEERICIBRAIR 2 a il L 72, [RSSR - &%) RILERE. P F o 58, MB & FUS
OFFEEL L €, F¥ o ic MB & FUS Z0fH L 728 <3, AR Ki67 FEHIaE o
DD LTz, b, BRICAEFHEPERE L2, 2L DfEER» S, F ¥ ic MB & FUS
ZPEHAT % 2 & CHIRIN R BRI AIREIC 2 5 L F X b LTz,
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TV FZRICRDIEFRENE LD FRAP 4T
FRAP analysis of fenretinide-induced changes in membrane fluidity
OEME 1. HEL—8k 1,2, PREIL 3. S8 — 1,2
1 RECRZER A EWIFERME A BB, 2 RIRR AR B AIITER FRC, 3 EIRAR R AT
oXuhao Huang 1, Kazuya Kabayama 1, 2, Yasuhiro Hayashi 3, Koichi Fukase 1,2
1 Department of Chemistry, Graduate School of Science, Osaka University, 2 Forefront Research center,
Graduate School of Science, Osaka University, 3 Faculty of Agriculture, University of Miyazaki

¥l a v 7 4 L Z(SARS-CoV-2) 28K & 75 2 JEKYLE(COVID-19) I3 4 TH U gLk L |
Z DI II BB L ho T, moli, IREA#MER e e IV THF 27 —¥DM
EHITH % N-(4-hydroxyphenyl) retinamide(4-HPR: 7 = » L - = F) CULH L 72 #lifE 1. SARS-CoV-
2 DANA 7 RV N7 R L ERE 2 63 5 & 3Ric, SARS-CoV-2 QDK T T2 2 &
BERWZ N7z, NG OB %2 72 & T A, 4-HPR I X 2 AR & o ) 13 _ERE o %
FRICHKIF BT H 2 T L D350 5 0 | BEIRENTEAR T OB 5 23 BRI X 72 53, Gl 72 bt
XE7ZAHTH B, % 2 CTF 4 I3 FRAP(Fluorescence Recovery After Photobleaching)ik 2% H v 7z
MR AR B PR AT % 1T - 720 CHO-KL Ml ic it U <. MBS % 4 ¢k < % %2 GPI-HaloTag &% ~/
NIE, BDENITANREEET ERENMRTH S ACE2 O GFP filley & v X 7 B % —itk i #E
B X £, 4-HPRLHIC X 2 BREE o2& L2 5Hll L 72, % DR#EIR, 4-HPR ALHEHIAZIC 510>
THERERIMEOE T 22 L 72, £72 4-HPR ICX 2 254 27 2 v o8 2 E %A L 7= Ml
GO, X IVE(Fa7zr—W)THERINEZEEABLTWAZDT, baryzm—
L% 4-HPR AUEAIIIC AR L FRAP Rl 21T o 72 & © A, RULERHINE & A% D L~ £ TR
FPERREIEL 72, U ED T & D5, 4-HPR (ZHIEIE O FREMEC T 2 £ 3% £ & T, SARS-CoV-
2 GO IIH 2R L T B Z ERRBEI NI,
[1] Hayashi Y., et al., J. Virol., 2021, 95(17): e00807-21.
[2] Kabayama K., Yakugaku Zasshi, 2012, 132(4): 417-423.
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REGCERRAAMEZRAVHEZEEES SUOMBEET/HFOEILERNEERENT
Bioimaging of mucopenetrating and mucoadhesive nanocarriers labeled with
aggregation-caused guenching dye to visualize particle distribution in gastrointestinal tract
OIHE¥ 1. Kurt D. Ristroph 2, Hoang D. Lu 2,

Wei Wu 3. Robert K. Prud’homme 2, {£i%751T 1. B E#HE 1
1R URAL RS FREER HEANEE, 2 7Y Y R P VR 3HERY
oKohei Yamada 1, Kurt D. Ristroph 2, Hoang D. Lu 2,

Wei Wu 3, Robert K. Prud’homme 2, Hideyuki Sato 1, Satomi Onoue 1
1 Laboratory of Biopharmacy, School of Pharmaceutical Sciences, University of Shizuoka
2 Department of Chemical & Biological Engineering, Princeton University, USA
3 Key Laboratory of Samrt Drug Delivery of MOE & PLA, Fudan University, China

[H#] Mucosal drug delivery system (mDDS) 134 o (L E WG AT 72 7 7' n —F 0
1 2¢ L CHEHINTED, B RWINHEITE O 72 o 1 I3ECEWNIC B 1T 2 REEEEE - KA &
HF I RTFZNZENOEE L2 IEMHEICHEEST 2 2 ¥ E N5, AL CIINT 2 7NOBUKM:
BRE T CoREEEIEL, EERN TR 2 0 U E 7212 ICIIKEREE N CHE T 2 BRIGICE R
e (P2) - COHLERIENICE T 5 &7 7 K 0258 % 3l L 7=,

[#77) Multi-inlet vortex mixer % F\»T P2-loaded mucopenetrating nanoparticles (MP/P2)
72 & WNT P2-loaded mucoadhesive nanoparticles (MA/P2) Z#FH#L L 72, 7 v MHLE ZHWT
&7 2 R IRER 2 R iieg, /MY O YR 2 ER L < fEri L — 3 — BEME IC TBISE L /-,

(KR - F%E) DNy v VIR 0B84 13 MP/P2 23580 NIERI/KE %2 LR idEfs £ <
PEBL L 72—77C, MA/P2 13IEHHKIE TR 2 5 v Iichififd S TN [TEL T 5
T e mRLT. ¥z, MP/P2 (ZHRPcmWwikEtE 2 H 3 228, fif e LCo LEAHIIEAEY
IANBNTERD In o 72, ARHLIZ mDDS I X 2 HCERIGERNCER 2L L b 5.
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TV BUMNIRTFRM RO IEER KI5 A5 E
The effects of glycine-containing peptides on lipid-droplet formation in 3T3-L1 adipocytes.
ORANITHE L, ARG L R4+ HpET!
VRIS RAPFRBFER
OChiori Hasegawa 1, Shiori Ishiguro !, Nanako Kumai !, Naoko Tanaka *

! Faculty of Home Economics, Otsuma Women’s University

[(Bm]

RERAFIAE LRGN % AR - ERE T 2720 T <. B4 R EFEWYE % 0 L T = 4 v ¥ — G
RIS T 2 NowiiieTcd 5, A F—EIRNEREIC A Y RS 5 & RIEES A b
HAVOERK - WHTUEL . EEEEROKK S 5 2 AL Tw 5,

RTFFEF L7 EOMEDTH Y, IBECORIGHERT I /X0 b#E, *7FF
D F FIMHP~ET LA 2 EBEWIER 2R3 2 LR H 2 D T 5,

AFEETIEH, IR PV TF FOEREELZFAZERECT, RIHMA IV <TFFT
» % Gly-Gly-Gly D isinzsRERGHIAE D R 2 #0632 lREtE B H 5 L 2 AL 7=, T C
TliE, 20y vEEDY - P )RTF FEREICHINL B ZRE L 72 & 2 oBIEERK
PCIPaAaV P T~OREL KL, Gy BEOFZEICOWTHET Lo TlRET 2,

(V5]

~ 7 ARRHETEMIAG 3T3-L1 R b & 2, sk 18 HE i L7, Mtk 6 HE
2 HREHIIC 10u M DIRET P ) T F F Gly-Gly-Gly(GGG). Gly-Gly-Phe(GGF) ¥ X N/ = 7' F
F Gly-Gly(GE) % Z N Z il L7z, I bav VY 7 XCEM#EItORTREL, IHIC
HEWATZHC B D 5 2 v o3 7 B D g feth 2 A1\, HERL — 3 —BEMET 2 W CBis L 72,

(5 5k U5 %2]

3T3-L1 Ml < id. sLFBERMIBENIC BT & 72/ S BRI S, fhA ICEE L TR E gl
R LIE KL 3, MLEEE R 18 H H @ Control Ml %, ¥% 7K % X 5 23 Bl 8
HINFDOIKHL T, PYTF F GGG %I L 7=MIfE<ix, K& BN O LI/ S g,
AL X, AT S 2T TR AR X T B vl REME R % S 7z, MR R I
GFHET B R AN7ER) )y ORERt2B o8 25, BHEMAICEER&E 25
~ Y YV 4 DFBD Control & L T LCTH 0. MEVENHING DK CHENG /9 18 O FH i
Kb =YY vy 1 oFEHs, GGG A/ X Ze gl E2 s < FBEL Tn b 2 & A3
borodz, £72 GGG IHMMAETIZ I b2 v FY 7 oG e S T kT2 8I%E S, GGG
ZHEW R e it L = A v F — (R 2 TG L & 2 2 805 % & DWTREME AR R S 4172,

—Fh. PU_TFF GGF XU <=7F F GG iE. Control & Ligd 2 & GGG & [AEE 7 1EFH
ERTLOD, ZOhEIFFH ., GGF & GG TR T % & GG DR R 27z, TbH DFEE
225, Gly DV IR LIEEEIEE b O L, AIrFF RO 7z=1r75=> (F) 2 GG D
R ZIHIT 2 2 SRR E N,
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=S FEEEREZEALEYY ARORBNAELRE invivo ZRFAA—-S T
OFEifg N 1,2,3. ik % 4,5, $F EM6. Mg =— 3,60 KK HF 1,27,
RS o 4,58, RA A 1,2,3
MBI K Yy X — NAF 7 4 b =27 AR TV — 70 2 BB SA A7+ =2
ZWEFEERF. 3 MAWIZERFEBER Y, 4 RilFRY LA, 5 WilERE~ A 7 v -F /s v
Zo—. 6 EHAETSEAT AR E R TEFGETIEEM . 7 IR ERFERFEBEAITERL 8 SRR
e LA ERE
(OTaiga Takahashi 1,2,3, Hong Zhang 4,5, Masakazu Agetsuma 6, Junichi Nabekura 3,6,
Kohei Otomo 1,2,3,7, Yosuke Okamura 4,5,8, Tomomi Nemoto 1,2,3
1. Biophoto. Res. Group, EXCELLS, 2. Div. of Biophoto., NIPS, 3. SOKENDAI, 4. School of Engineering,
Tokai Univ., 5. Micro/Nano Technology Center, Tokai Univ., 6. Div. of Homeostatic Development, NIPS,
7. Graduate School of Medicine, Juntendo Univ., 8. Graduate School of Engineering, Tokai Univ.

TORTEME LT, ~ v R AR & SRR CBE S 3 201 iE, OB - o
JRRE R 2B ARE L, BIENREMOE LICH N—H I X2 RIET 5 L CEHRBIRE
R T 6B H D, LarL, LHIHOHER ZRET 2856, HIMPRIEFENELLT L,
— R e AR TR OB IIERE mm BECTH o7, . AAN—A T RITHFHEHTHY | o
RIS T E e oic, LNEREBREORM & LT L 256 3 EEMN 2 Ead 3,
AT XY MR B SE D ARIIEER ICPEE 2 IT T 2 L b RETH - 7=,

CAUCKE L, SR b EHHERESYE S MEch 2F ) v — F &7 v 2AOEER OB
&L CHERT 2 A HIBHBIR B OERKE % E X L 7 [Takahashi et al. iSci., 2020, 7/ ¥ — F & I35
DFRY = —2FMETHEIE nmATROMENE TS b | mo e, BEE, tEEE AT
5, RWZETIE, w7 REFRMOBIFE D0 ic, BEEHOBUKLLEL A 7% X 4172 PEO-CYTOP 7
Jy—bPEER L, 2IC kY  iMEEBET 2 2 L JAHIPA R BIEEBOFERREL 72 b |
K F B 48 D MM % invivo T A A= v T3 LIl Lz, 6, AFJ v —
FEFHRARY = —%ffH3 2 28T, HET~7 2AORMBIZEICD KL 72,

Y AEFNREIC PEO-CYTOP /¥ — 2D (FI1T THRERZ/ER

[\ PIT PITO PT:O PT:O PT:O PT:O
EEE T [ ~7nm

ot
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i \ \ + “(Fz
R mE  gEm | [CYIOP
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Development of K" indicator for quantification of [K'] in blood
QYifei Mao 1, Xue Peng 1, Tomoki Matsuda 2, Takeharu Nagai 1, 2
1 Graduate School / School of Pharmaceutical Science, Osaka University

2 SANKEN (The Institute of Scientific and Industrial Research), Osaka University

Potassium ion concentration [K'] in human blood is maintained at 3.5-5.0 mM. [K"] higher and lower
than this range are clinically diagnosed as hyperkalemia and hypokalemia, respectively. These states are
caused by burns or severe diarrhea requiring prompt treatment, and chronic diseases that need long-term
monitoring. However, the process of traditional clinical blood [K'] quantification method ion-selective
electrode (ISE) needs to collect a large amounts of venous blood sample (3 mL or more) and measure with
bulky analytical devices operated by professionals. Here we report a bioluminescent protein-based
ratiometric K" indicator that changes color from blue to green with an increase of [K'] that aims to be used
for [K'] quantification in human blood with a simple device, a smartphone. For the serum sample containing
4 to 10 mM [K"], the smartphone assay indicated comparable [K'] to that measured by a portable ISE meter
(positive control). Moreover, the smartphone assay could be directly applied to blood sample without
centrifugation that avoids the risk of hemolysis leading a pseudo-hyperkalemia and affect the doctor's clinical
diagnosis. The above results suggest the smartphone-based [K'] quantification can provide an [K'] enough
quality for clinical diagnosis, within a few minutes process with a small amount of blood (20-30 pL) that is

useful for domestic health management.

Abstract Graphics
(TE - AN IEBEICOY A XTHEHEVLET,)

BN T7 7492077277 FEERINETTICIE,
TTT 4T TANI I VEERERE L 9,
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HAHERBAIREICLDELT T2 —D 5 FhiEatiRl

Measuring molecular properties of a fluorescence light-up aptamer using fluorescence

cross-correlation spectroscopy
Ofe 2 R&E | HifHh—
PEREBMHRATIIIANA A AT 4 7 VWFFEER

(OAkira Sasaki , Yuichi Furuhata

Biomedical Research Institute, National Institute of Advanced Industrial Science and Technology

(AIST)

Fluorescence light-up aptamers (FLAPs) I RNA 4 X =Y v 7' D7z DY — T, MG T 51K
THOLWE LA L CZ OHBE 138 T & 5 RNA 5 <H %, FLAP Fl5l o fHinidfE 5 o RNA
DRI e HOCAFRR & BIRERITIC 2 = N =P VIR 2 T7ETH B, — T THIEINTH 2729
HOLRHERTHII 25 HEA TH & 3, TFERR D 5T 2 &0 FLAPs @ 9 bt i
eV AT LA TH o7, £ TR T 1 01 L~ DGR Z BUS ] H ﬁmﬂﬁ%‘éﬁq:
WraBAL, CnE TREFHTS -7 FLAPs O SWE % 5 i odfliclib 22 icd 5 2 &
rHIBE L7z,

¥ < FLAPs o8t IZ. % < @ RNA-HERESHROTFHfEL LTy 2 Tt d T
% 7=, AW ClE, —f%7 FLAP T3 3 Broccoli & ZHICxtIGs % #¢%'E DFHBI-1T % f
W, m;‘z*ﬁﬁ'@ﬁj\y‘mﬁ (FCS) & X CHOEMHAAMBES ik (FCCS) 1cH-D K i+ @ FLAP &
BRNT D B A BENE % M L 72 Broccoli-DFHBI-1T #A&KD 7 + — 17 4 v Z8hR,. NRE
P, et % FCS/FCCS Fithic X v Bidt L 7z, FCS Ti. Broccoli & DFHBI-1T DA,
Broccoli RNA @ 7 4 — 7 4 v 277 (FEE) REXHNIHE L5 2 5 C LPERI Nz, 56
IZ. ATTOG647N #ZZ% Broccoli & DFHBI-1T & o &kD FCCS HIEIC X b, EFA Broccoli-
DFHBI-IT &K 0E &, 7+ =T 4 YV ZRIEBPHS & 7o 72, 5lald FCS/FCCS g
< Broccoli-DFHBI-1T Ofiff4¢id, FLAPs & Z DHMNARRT % 1 53 F L XUV TET T 2 70 0%
TLERET25DTH S,

FLAPs O MWEEE ML DOMER T X 0 &SRS 7 FLAPs OBIFICHEATH O . KIFFCiz & v 08
IC31F 5 GFP @ & 5 ic. FLAPs OffifaNsic 3515 5 RNA 4 A — 3 v Zfgkr~o )G Ic Sk

5 enliffang,

Reference: Furuhata Y., Sasaki A., Appl. Sci. 12(4) 2002 (2022)
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TA—ILT AT RENE VI RRE RS NI BERH
Development of photosensitizing fluorescent protein with high folding ability
OREENE 1. AIFHA 1. TR 1
1 =ZERY EFERIIZER
(OHisashi Shidara 1, Taku Shirai 1, Kiwamu Takemoto 1
1 Graduate School of Medicine, Mie University

AR T I3 E OIRFRE] & 22 CRERERY I < . 2 O BB ERCRRBEBRZHL 21T 2
72D BRI T % RTINS IRE 3 2 S IREE A B L 72 5 . CALI (Chromophore-assisted light
inactivation) 75132 5 L7200 T2 HEEFET 2 Fiko—>2ThH b, A2 LiEEEESR (ROS) %
FEH S 2 B E 2 GEEE T 200 T2 ET 2 FiETH 5, Hl 21X, AEWE 2 i1
B BELEFNFEZH O TEND T~ OS¢ 25 2 LT, S X W iEER T2~
b3 2, HERYEICIT=A > VIcREIND/NDTF DD DD 5 SuperNova 7 & D HIGIKHE
R VNI EDIEET b o FFIC SuperNova (FERICa — F I3 Z &2 o, KRR 7 v € —
2 —HIfEWNEER 72w b 2 LT, ZORBELERICHIET 2 2 8 TE 5, £/, 7/ A
fmEZHWE LT, FEONEESTONEMES FEETH 5, LD L. SuperNova [T AR
TH231°CDOT7 4 —NT 4 ¥ THEEMMEL, FIC X o TSI X 2 NELAREETH - 72,
% T, 413 SuperNova ~7 vV X LCEBEANL , BRI ) —= v 7 Z2{TH5LTT7+—0L
T AV TREDYGE E N K & v % 7 'F HyperNova % Bi¥ L7z, £ 72, MAPK ° MAPKK 7«
ED5F & HyperNova %l X4 720 2 MIALICHEI X &, HIEHIC X Y HyperNova TEE S
T RS2 Z LT L7z, HyperNova D 7 + — L7 4 ¥ ZHED E\ T & T CALI iE % B ©
FONTHMADL T D0, CALIIEIC X 3R 2 v o3 7 H OB 05 E T L R S 5,

DR & > /X7 E (SuperNova)

S N =t
; L SFOTEL \
CALIE ey 70" - RBHTENS T AR
\ ‘ ) « BERICO—-F ZBAGETES
‘~T— g F'.:EEE&T\
— Ro:\‘» L CTD T A — T 4 Y TR
'
HyperNova® i H

FERER NI E

BE 7T 4 TEDRALE B0 F DEIR

%%

FEBBETIZ & V) MAPKZR & D F DIEREFRE (2 AT

IR

FIFRERORRE
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SRUIEBRIIFFBEHEER BRERBFTENET 745l
Deep refractive index tomography for label-free observation of three-dimensional culture
systems
OREE !, TG,
BRI F b = 7 2R Stk d e RT,
(OO0samu Yasuhiko!, Kozo Takeuchi!

Central Research Laboratory, Hamamatsu Photonics K.K.

NAFA A=V v ZITHEHNBIFIREI N2 0 FRENBIZ L. HAEBRICREI 2
a7 Bl (AEEBIE) A I &S 2 Rz 32 LT A REMBERZMIAL T2
Tzo ALAREEACHIFEED 3 ST EROBFEICBL Ch A2 3T Th s, Lo L, R -
2¥F - T4 by — FED 3 RITHNBERE M OMIE - JCH B RIA < L —75 T, 3 XTI
EEAMTOWIIE « ICHIZIR o Twv 2, Mf/NRE L~ D ke % £i> 3 RT3
FrFe T i, JERE 0 DIFRIRI 72 /715 T 3 RICHE R OFHE AR O Ffgdh i CRe R 2L ol
BOBEA DD ERD, Lizho T, 3 RUTHIHEFBIZEAN BT 1L 3 RoTHIEMSE 2 Ik & ¢
527-0DHELELHETDH 5,

Tl Frlwv 3 ZOTHAIREFBIREAN & U<, Rk X D & RiBCmBE L 2EirE b €27
77 A FAfiZ BT L 72, BARRICIZ. BRERKT DR & 75 2 % EHBELY Y v 7V HSRIGE DAl
ED 7291, FFEHNCIRITRED A 2 B L. Z O%at B < HIlE B % SR L 72865
7 JifrRofith 2ok 2 2 i X 0, EITROARE—RIC X2 HEAZIFEEL, F v
TN D—FRDBHEAE L 72 WA O IITHIE RS R & SRk 2132 < & T X U AR £ CRiMR
THI% 9 % /7% (in-silico clearing approach) ¥ L7z, Z D HEEZFHAL T, EHE 140 pm Ot
F 27z v A4 FREoIEREA L OHIINGE LA TORELICHII L -, ¥ bic, BHEREIn
LIRS0 0 TR E BT 2 YR e X T X — 2 TH BT ERFIL T, AL A vk
X o TR O AR ZFE L A7 z v 4 FNOIFEEDOERZITW., REEICIV AT =
oA FHNOEITRFENSEEDERLAIRETH S Z L ZEIEL 72,

B REFHEOJFRE (L) & HIE L 72 HepG2 - A172 27 = v 4 F ORI (4)
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YOARFTRFTDEF L0 X EEREIR O MR TTILIREERRT
Four-dimensional structure analysis of lateral branches of Arabidopsis myosin XI mutants
OFHR— BEHEE, FHEE. EHIE . it
HEAK - B o BAARLS ZHRERK ¢ I CREAK - ATTRMAEE 24—, WK - B
ODaichi Yoshida', Itsuki Kunita®, Masashi Toda®, Haruko Ueda*, Takumi Higaki'

'Graduate School of Science and Technology, Kumamoto University, *Faculty of Engineering, University
of the Ryukyus, *Center for Management of Information Technologies, Kumamoto University, *Faculty of

Science and Engineering, Konan University

R D Z B DA FERCRLE 0K 78 E OB IRERFRE /)L, BESEBREICE VAL D170
BRAMOBIICHE ST DEEZDND, Y uA XFTAFET ) DREUIROY A XD/ S N &7
EDDHLIMBET UM E LTHOWSLR TR Y, EREESCEEG#E7 EEEOERRICIR 5B
ROERMKRLESE WS T\ D, ABFETIL. O THAEY O EEGIFZ BAR & L C
ENTEIATY XIERIKIZCER Lz, vaA XX FOI4 v XIf & Xk % K8 UT- xif xik —
BERMRIIEEN BN L, SOHICXI BIOX2 #&T 6 FilEO I A > XI KB LA
A BRRIIAEE MBI LA WRIC72 5 Z L HE ST b, (Okamoto et al. 2015)
Bz bty v A X XFRIE DS

BHEE DR IR T I AT X

DEREHET LI EEEME L

T 34V XIEBRIZEB T D08

DR & E BANCFEm L7z,

Y OSTAREG T — 2 BifFds K OV#br

I BFIEEE TR L7 LIRS v

AT L& V7= (Kunitaetal. 2021),

AR (Col-0) . xif 28 B4k, xik 78 52

BE. xif xik "B FRE, xi2 xif xik =

B HE . xil xi2 xif xik VU2 FLRE D

Hi O STARKE S 2 FERR R L. FAE

JSCIE 5 2 SN TR 00 B S0 fth 32

MEEFHAIL, £ HFEBRKEICE

T DAL DFRRIRE 72 2541 % E B R A

T 572, BELE 24 BRI iR Y

ATV, PURIE (XYZT) O E S fig

B Sl L7z, AFER TIT, —HOfF

B SR> B 7RI X 4 7= (IR, O Sk

REZ OV Tk L 72V, . vaA X AT EARR (Col-0) (f2 b))\ xil xi2 xif

xik VB SR (F£F) OBiffgE L ONLIRFEMERG ()
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Quantification of intracellular ATP by a green color fluorescence lifetime imaging
microscopy (FLIM)-based biosensor
(OCong Quang Vu?, Taketoshi Kiya?, Toshinori Fujie®, Tetsuya Kitaguchi*, Satoshi Arai® )
WPI Nano Life Science Institute (WPI-NanoLSl), Kanazawa University, Kanazawa, Japan
2Faculty of Biological Science and Technology, Institute of Science and Engineering Developmental
Biology, Kanazawa University, Kanazawa, Japan
3School of Life Science and Technology, Tokyo Institute of Technology, Kanagawa, Japan
“Laboratory for Chemistry and Life Science, Institute of Innovative Research, Tokyo Institute of
Technology, Kanagawa, Japan

E-mail: "satoshi.arai @staff.kanazawa-u.ac.jp

Quantification of intracellular adenosine triphosphate (ATP) as the main cellular energy source provides us
information on different cell states and types. To visualize spatiotemporal dynamics of ATP in single cells,
we previously developed red-green-blue color series of single fluorescent protein-based intensiometric ATP
biosensors called MaLion (Monitoring aTP Level intensity-based turn-on biosensors). However,
fluorescence intensity-based ATP biosensors are limited in quantitative analysis of ATP because their
fluorescence readout is altered by concentration, inhomogeneous distribution in cells, power of excitation
light, and photobleaching. Here, we developed a green color fluorescence lifetime-based biosensor, denoted
as qMaL.ioffG for quantitative imaging of intracellular ATP. We constructed gMaLioffG by inserting an
ATP-binding domain into a green fluorescent protein. Upon binding to ATP, its fluorescence lifetime
changed enabling the quantification of intracellular ATP by fluorescence lifetime microscopy. We
demonstrated the performance of qMaLioffG to quantify ATP change in 3D spheroid HeLa cells in response
to a drug treatment. Furthermore, we expressed gMaLioffG in Drosophila brain and observed ATP

heterogeneity in different cell types between the mushroom body and optic lobes.
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OTN#AFRNEXTO—TDIEAHMICEDLETOEEBDERSSHTIC & AR
Visualization of In Vive Behavior of OTN Near-Infrared Fluorescent Probe Using
Principal Component Analysis
Ot BT, MR R, KA &Y. b B4 J3, AF
HORERR - et T - ~7 L
OKotoe Ichihashi, Masakazu Umezawa, Kyohei Okubo, Masao Kamimura, Kohei Soga

Dep. Mater. Sci. Technol., Tokyo Univ. Sci.

wo T R AR S FRRENA S E T v — 713, AREEMES S, F A A=
T ASOISHB ST D, FROAREEOEESE IR-1061 13, AMHLRRIC & 2 BEL-C s
DIRUEIRANE N AR T R OBSOBREARRICT D N, IERANENA A —P TR
HORE-LHE OB ZEE 2 F L TE D E WO RIERH 5708, BEE-FFRH] (x-y-t) OWITTHDL
NLBNZEBOEH A R T BB FEIITEEEOR MR S 5, £ 2T, v —7 0BT O
WA — OB TR b T 2 FEE LT, ERS 8T (Principle Component Analysis, PCA) & H
MEMH LIz, ZD7=Hi2, IR-1061 N4 DSPE-PEG 2 &L (Kifk:9nm)? 2~ 7 A |Z&E L, #
A LT T RENMG H WG LTz, SO G- ER TR E LTI R < 70 L72i2IC, 5% 80 47
DABE CIEAB PRI I L 0 + ZHMICER Lz, 2 6 ORI OEWL, PCAIZX
DVIFONTZPC2~4 D —F 4 U~y T HEND Z LT, 1 OB I Lz, HTRS
AT M CHFIR 34 G- A2 (S HOE 2 R < | R CRTIEENIIR 5% 20 oy THREN @A o T, FTz,
EREESD 5 5 60 Sy LARRIZ dOL AL D3 R 2 B TRk LU, 80 4y LARRICARICSREE DS IR T % 1]
SO A TR S, PRI S S e, BLE S | RO EENTR Y v — kL
DI, Ml (TFESCER), AEYTHRZ 2R D E TO oM OFRFES PCA IZ XV Ak 7z,
References: 1) K. Ichihashi et al., RSC Adv., 12 (2022) 1310; 2) M. Umezawa et al., ACS Omega, 7 (2022)
5817.
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MREZERNEYEEZEEZRR Y K- BMESHRDRRRE
Development of antibody-drug conjugates for nuclear-selective drug delivery
OfUEREE 1. HEL—#% 1,2,3, HIRE 12,3, G —1,2,3
TBROKBE - 38 - b, 2P0CKBE - B - 74 7 70 v FFZE R v 2 — 3PCK - BB SRR
OYuki lizuka 1, Kazuya Kabayama 1, 2, 3, Yoshiyuki Manabe 1, 2, 3, Koichi Fukase 1, 2, 3
1 Dept. of Chem., Grad. Sch. of Sci., Osaka Univ.
2 FRC (Forefront Research Center), Grad. Sch. of Sci., Osaka University
3 IRS (Institute for Radiation Sciences), Osaka University

k%17 7" F v (Nuclear Localization Signal, NLS) (3 £ v % 7B O Nk o HE & L CTHERE
L, MBS CHnE X v X2 A4 VR —F VBICERH S G, AIFFETIZ, NLS ZFIH L 729k
—SEPIE AT X B MIOEGEIR M 7 8k~ 2 7 L ofF R B E LCw 2, JiiREYE AR
PRI X 0 MM RAICHL D A E N, Fen TR 2 GERICEE T 5. Thbb, VY
V= LWgERAT T BICX WU AZT 580 v = v ) VES] (ValCit) %A L CEY %
fHF7 L 72 NLS 2 ¥R ICHEi &35 2 & T, Y ORI 2 X NE % EZK T 5 L&z 72,

AFEOWREIED 72010, Y Db Y IcH# NI % NLS ICE A L 72 NLS-HULRE &K% &
L, 4 2= v 7 X o> LAY OMIBENEIRE % 57l L 72, & & CHHFRRY) o 66 F #EPH % #ea
T 27280, YMED R 2 #EH (Alexa Fluor 488, TAMRA, BODIPY) % f\27z. % OF5R, Alexa
Fluor 488 E AL &WTHOEE OFE @K S 25, =V F 4 b= XA TR AT N1,
IV FY—=4/Y) VY —LHNICHTE L7, TAMRA, BODIPY #E A{LEYIIHIIEHNEL Y A&, %
NZNEN, BIBEICER L 72, 202 208w 30 FEEt: % 2238, BifEoiE I
HEEOYEE KM L 7285 R EeFE 2 b, HiE I OfENH AR XV ENICERL
708, B FHOEIE S P CRAME A E W 70, MBI T B BRI IR IR S 7z L B R
bNs. b LARIETIE, YOI W o HTERIE O AT REME 2RI & 7z,
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Transcranial direct current stimulation alters cerebrospinal fluid-interstitial fluid exchange in
mouse brain
OYan Wangl. Hiromu Monail,2
1 Graduate School of Humanities and Sciences, Ochanomizu University
2 Department of Biology, Faculty of Science, Ochanomizu University

Cerebrovascular diseases, including ischemic stroke, are among the most severe conditions. Not only is the
mortality rate high, but the secondary effects such as brain dysfunction, motor and language problems are
not negligible and result in long-term nursing and rehabilitation. In clinical research, transcranial direct
current stimulation (tDCS), which involves passing a very weak direct current through the skull or scalp for
10-30 minutes, has been increasingly investigated as an adjunct to facilitate the rehabilitation of diseases
including stroke. Many studies have shown that tDCS has positive therapeutic effects on chronic and acute
stroke, but the mechanisms are still not clearly understood. The cellular mechanisms of anodal tDCS have
been suggested by Monai et al. (2016), in which activation of adrenergic receptors has a significant role in
the mouse brain. In contrast, Monai et al. (2019) found that adrenergic receptor blockade also facilitated the
recovery from motor dysfunctions after acute ischemic stroke in mice. The results suggested that the
adrenergic receptor blockade facilitated the normalization of the brain extracellular ion milieu by the
cerebrospinal fluid (CSF) and interstitial fluid (ISF) exchange. However, it is still unclear how tDCS affects
the dynamics of CSF-ISF exchange in the brain. In this study, we applied tDCS (0.1mA, 10min) to ketamine-
xylazine (KX) - anaesthetized C57BL/6 mice by an anode placed on the cranial bone above the sensory cortex
and a cathode inserted into the neck. To directly visualize brain fluid dynamics, we injected biotinylated
dextran amine (BDA) as the CSF tracer via cisterna magna after tDCS, then visualized BDA by Alexa 594-
conjugated streptavidin (SA) using immunohistochemistry. We report that after tDCS, the CSF tracer over
the cortex increased, suggesting tDCS alters the CSF-ISF exchange in the clearance of brain metabolic waste.
About the mechanism, we need further research to figure out how tDCS alters the CSF-ISF exchange thereby
enhancing the clearance of brain metabolic waste.
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EHRFIEINILI)—AA—D 0 JERALARERE DI E1—2 B2
Computer-aided Diagnosis of Breast Fibroepithelial Tumors
Using Label-Free Multi-Photon Imaging
OFfffs 1,2, HENA 2, BIFEM 2, SHEE 1,2
1 BIRRFPRAGELRITERE 2 BRI E kb
(OTakashi Saitou 1,2, Kana Taguchi 2, Yoshiaki Kamei 2, Takeshi Imamura 1,2
1 Graduate School of Medicine, Ehime University
2 Ehime University Hospital

FRHERRAE (Fibroadenoma; FA) 1. ERRIVICIZR DSE oMW REOFLIRIER cH b, FIC 10
~20 RO LHEICH Ve TN TWwB,—J7, [[ U RMWEER < H 2 ZREE; (Phyllodes Tumor; PT)
. BRI S F D m K e, ERPT R OB D FA L RABICTE D LIX L IEmE o#Eh|
VWL 72 5, PT OIREET M2 FA L R 2720, RO HAMZHIc X 2HE X
ANTIEFICEECTH 2208, EENEBNIEEELECORERTH 5, & OFLIRNER O #5772
ICBI L T, A I PER OB A0 Tk IR T B o 72 E B 7 2 2SRRI G A BRI
M EIC X o CHRETH 5 T & ZFEAEL 72 (Taguchi, Saitou et al, Molecules 27:3340, 2022) ,
&%, 5 2 mA e AR MR & Lo B 2 v T FURER N O 2 7 — 7 v L H A
HE OIREA XA — v 75 b AN OIRE ORI 21T o 72, % DS b 72 BRI ERE
B CTHE B LS EZ DET 22 A v T —v a v EREMA L, OF KRS HEREL.,
QFEE RN DO SHG iM% 2 a2 7 b L., FUBERHR MG 2170 72, Z OfEHR. mVRET
FA & PT Z[XJICT% 3 2 LR E N, STIEEBEE 7 <7 ) —A A=Y v 7icio A
BB D Tco DA a T ) v 7o AtERR & iz,
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Development of traceable drug delivery system (DDS) for biopharmacy with aggregation-
induced emission (AIE) products and fluorescent protein

(OKei Hamada, Miho Suzuki

Graduate School of Science and Engineering, Saitama University

In recent years, the drug delivery system (DDS) has been actively developed for efficient drug
administration with few side effects. DDS is composed of multifunctional parts holding drugs and
transporting them to a target site and various materials to form carriers such as capsule and prodrug
types. The properties of carriers for DDS require to have biocompatibilities, adequate retention and
targetabilities in the body. Moreover, DDS exploitation for biopharmacies as nucleic acid and
antibody drugs might have some difficulties due to their large molecular weights and hydrophilicities.
We have reported to produce association with tetraphenylsilole (TPS) dendrimer for the
hydrophobic part and green fluorescent protein (GFP) for the hydrophilic part to form nano-capsule.
The covalent bonding between TPS and GFP and subsequent association proceeded spontaneously
in physiological saline that might be suitable for biopharmaceutical carrier. As TPS is an
aggregation-induced emission (AIE) compound, it could emit fluorescence upon the association,
and transfer the energy to GFP by optimized connections, that is fluorescence resonance energy
transfer (FRET). Particle size distributions determined by dynamic light scattering (DLS) and
scanning electron microscopy (SEM) observation matched around 100 nm, fitting Enhanced
permeation and retention (EPR) effect. The association compounds could easily be introduced into
cultured cells by endocytic pathways. We have thus established to form prototype of a traceable DDS
for biopharmacies.

In this study, we have attempted association formations using TPS and GFP derivatives to
investigate possibility of constituents for DDS carriers in comparison with the prototype by

fluorescence spectroscopy, DLS, SEM and applicability of the association compounds.
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Imaging applications of the iLACCOL1 series of genetically encoded intracellular L-
lactate indicators
oSaaya Hario 1, Giang N. T. Le 1, 2, Kei Yamashiro-Takahashi 2, Yusuke Nasu 1, Robert E. Campbell 1,2
1 Department of Chemistry, School of Science, University of Tokyo, Japan

2 Department of Chemistry, University of Alberta, Canada

Genetically encoded indicators enable visualization of the spatiotemporal dynamics of molecules or ions of
interest in cells and tissues. L-Lactate has long been considered as merely a waste product with minor
biological significance. However, recent studies have shed light on a broader range of potential roles for L-
lactate. Motivated by the growing interest in L-lactate, we developed a series of high performance
genetically encoded GFP-based indicators of intracellular L-lactate. A prototype was obtained by inserting
circularly permuted GFP (cpGFP) into the L-lactate binding protein, L-lactate dehydrogenase operon
regulatory protein (LIdR), such that binding to L-lactate induces a conformational change that affects the
chromophore environment leading to an increase in fluorescence intensity. After linker optimization and
directed evolution, we obtained a variant, iLACCO1, with AF/F, = 18 and apparent dissociation constant
(Kp,app) of 261 uM. Considering the range of intracellular L-lactate concentrations under various conditions,
low and high affinity variants, iLACCO1.1 (Kpapp = 2.13 mM) and iLACCO1.2 (Kp,app = 80.9 uM),
respectively, were developed through rational site-directed mutagenesis of the binding pocket of LIdR. All
variants exhibit excellent sensitivity and selectivity and have high potential utility for imaging L-lactate
concentration changes in cells. Different conditions and different cell lines require different affinity of the
indicators, which support the utility of all iLACCOL series. In this poster, I will focus on imaging
applications of iLACCOL series in different cell lines, which includes HelLa, HEK293, and neurons. A
variety of imaging data provides strong support for the future applications of iLACCOL1 series for in vivo

imaging and the prospect of obtaining new biological insights with this promising series of new biosensors.
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Development of a high-performance chemi-genetic fluorescence K* indicator using protein
engineering
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Development of power spectrum analysis method of transmitted-light microscope images
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Investigation towards measurements on two components samples with different brightness
by the fiber-optic based fluorescence correlation spectroscopy
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Establishment of bio-imaging with in vivo expression system in anhydrobiotic tardigrades
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Observation of T-tubule structure and Ca®" transients in mouse atrial myocytes
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Exploring the mechanism of smooth leaf morphogenesis by analyzing RIC1-overexpressors
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Mechanical model to explore the relationship between cell
and organ shape
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Visualization of sol-gel conversion of Physarum Polycephalum
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Development of FRET-based bioprobes to detect viscosity for sensing intracellular
molecular crowding along with cell cycle
(OTaiga Inoue 1, Rahman Md. Shazadur 1, Miho Suzuki 1
1 Graduate School of Science and Engineering, Saitama University
OBJECTIVE
Apoptosis, a representative programmed cell death, has intensively been studied due to involving various
biological phenomena. In terms of cancer, most malignant tumor cells become difficult to occur apoptosis so
that one tries to defy that for developing anti-cancer drugs. However, it would continue to challenge due to
diverse responses to any apoptotic inductions with clonal tumor cell populations. We then considered with
contributions of the cell cycle to such broad responsive profiles because the cell cycle for cancer cells would
proceed through passing checkpoints in each phase as G1, S, G2 and M without arrests followed by eliciting
cell deaths, even if problems like DNA replication errors would happen. Accordingly, we attempted to
develop simple tools to detect cell cycles of the live cell population other than checking DNA amounts inside
cells. We focused on the occurrences of periodic oscillations of intracellular molecular crowding along with
cell cycles and supposed that the oscillations could be reflected in intracellular fluctuations of viscosity. We
thus generated FRET-based molecular sensors, bioprobes, for viscosity to monitor intracellular congestions.
METHODS
We prepared bioprobes consisting of GFP as donor and some fluorescent organic dyes for acceptor molecules
by conjugation of 1:1 molar ratio through site directed modifications. We check bioprobe functions for
sensing viscosity using 0, 20, 40, 60, and 80% glycerol solutions, 0, 20, and 40% polyethylene glycol (PEG)
solutions and 0, 20, and 40% sucrose solutions as viscosity standard solutions through concentration
dependent alterations of FRET efficiencies. The diffusion coefficient and fluorescence lifetime decay of each
bioprobes were examined to take consistencies of behaviors and FRET efficiency changing. Two bioprobes
were introduced into HelLa cells respectively via endocytotic pathways by mixing with supernatant. \We
further applied some reagents (nystatin, monensin) to induce alterations of intracellular viscosities and
analyzed processed cell populations with flow cytometry.
RESULTS
FRET efficiencies were almost linearly changed along with increasing viscosity of each standard solutions
The FRET efficiency changings were reflected in fluorescence lifetime decays. We also obtained decreased
diffusion coefficients corresponding to viscosity increases in solutions. However, the tendencies for detective
properties of bioprobes were not similarly observed in cell population analysis upon both reagent treatments.
CONCLUSIONS
We have developed FRET-based bioprobes sensing viscosity in vitro and obtained standard curves with
model solutions. We obtained consistent diffusion coefficients for molecular sensors along with increases of
viscosities in solutions. Though bioprobes were efficiently taken up into HelLa cells, responsive patters to

increases of intracellular viscosities by reagent treatments were different from observed profiles in vitro.
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Estimating intracellular protein expression levels from bright field by machine learning
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Localization of glycosyltransferases in Golgi subcompartments
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Image-based epigenetic profiling combining
machine learning and high-speed super-resolution microscopy
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1 Graduate School of Frontier Sciences, The University of Tokyo 2 Biomedical Research Institute, AIST
3 Cellular and Molecular Biology Research Institute, AIST 4 Artificial Intelligence Research Center, AIST

Image-based profiling is useful for rapid and non-invasive analysis of cellular states such as disease.
Combined with machine learning, image-based profiling has also been applied to disease diagnosis and
biomarker discovery. Epigenetic states such as histone modifications are associated with many diseases, thus
an attractive target for image-based profiling. Super-resolution microscopy is suitable for this purpose due to
its ability to capture epigenetic changes within a cell nucleus. However, the low throughput of typical super-
resolution microscopy, such as STED or SIM, has hindered its applications with machine learning. In this
research, we employed a high-speed super-resolution microscopy (SoRa) for image-based epigenetic
profiling with machine learning applications. As a model, HEK293 cells were stained with Hoechst, a
fluorescent dye for nuclear DNA, then treated with or without valproic acid (VPA), a histone deacetylase
inhibitor to induce epigenetic changes. 4,864 fluorescent super-resolution images were rapidly obtained by
SoRa within a day, and segmented into individual cell regions, yielding 189,147 cells in total. Using this
large dataset, we successfully developed deep learning methods to discriminate the epigenetic states of cells
(VPA-treated or not) with the accuracy of 96.8%, and visualized the features contributed to the discrimination.
These results demonstrate the capability of our system combining SoRa and deep learning for image-based

epigenetic profiling and possible applications to disease diagnosis and biomarker discovery.
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Progress towards a third generation near-infrared genetically encoded calcium ion
indicator with improved brightness
oFu Chai !, Yusuke Nasu !, Takuya Terai !, Robert E. Campbell !:2
1 Department of Chemistry, The University of Tokyo
2 Department of Chemistry, University of Alberta

Introduction Genetically encoded calcium ion (Ca®") indicators (GECIs) are powerful tools for the
noninvasive fluorescence imaging of Ca®* dynamics in living tissues. Fluorescence imaging in the near-
infrared (NIR) region (~670-900nm) is associated with advantages such as low background
autofluorescence, reduced light scattering, and minimal tissue absorption. Accordingly, all other factors being
equal, NIR GECIs have advantages such as reduced phototoxicity, minimal spectral cross talk, and deeper
tissue imaging. The first and only practical NIR GECIs are the NIR-GECO series based on insertion of
calmodulin (CaM)—RS20 into the monomeric infrared fluorescent protein (mIFP). However, first and second
generations NIR GECOs suffer from relatively dim effective brightness in vivo, which is partly due to the
low molecular brightness of mIFP and the low affinity for the cofactor biliverdin (BV). This study aims to
develop a third generation NIR GECI with improved effective brightness and thereby address the problems
of current NIR-GECOs.

Methods and Results As a scaffold for the novel NIR GECI, we focus on miRFP680 which has 3-fold greater
brightness than mIFP. As a Ca** sensing domain, CaM-RS20 was inserted into different insertion sites of
miRFP680 and an NIR GECI prototype showing 15% fluorescence decrease in the presence of Ca** was
identified (Figure). Following several rounds of directed evolution, we have now developed improved
prototype NIR GECI with up to 78% fluorescence decrease upon binding to Ca*".

Conclusion and Perspective In conclusion, we are rapidly progressing towards development of a third
generation GECI based on the bright NIR FP, miRFP680. In the future, an BV affinity-directed evolution
method will be performed to improve the BV binding affinity of the indicator prototype. Moreover, we will
work with collaborators to compare the effective brightness of the optimized indicator with existing NIR

GECIs and apply it in zebrafish or Caenorhabditis elegans.

Figure. Schematic illustration of the NIR GECI with CaM-RS20 inserted into miRFP680.
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A high-performance red fluorescent genetically encoded biosensor
for extracellular L-lactate
OYuki Kamijo 1, Giang N.T. Le 1, Yusuke Nasu 1, Robert E. Campbell 1

1 Department of Chemistry, The University of Tokyo

Traditionally, L-lactate has been considered to be a metabolic waste product. However, recent studies have
revealed that, not only L-lactate serves as an important intercellular energy currency in mammals, but also it
acts as a signaling molecule that alters various cellular activities via hormone-like mechanism. Due to these
emerging evidence regarding the role of L-lactate in extracellular environment, a necessity has arisen for the
development of a biosensor that is able to visualize extracellular L-lactate. We recently developed a green
fluorescent genetically encoded extracellular L-lactate biosensor, designated eLACCO1.1 (Nasu et al. Nat.
Commun. 12, 7058 (2021)). eLACCO1.1 enables to image extracellular L-lactate dynamics in mammalian
tissues, but its fluorescence response to L-lactate is moderate (AF/F ~ 4). In addition, eLACCOL1.1 shows
relatively slow kinetics (ton ~ 70 s) and requires calcium ion (Ca") for its fluorescence response. To overcome
these problems for wide use of the biosensor, we here aimed to develop a genetically encoded fluorescent

extracellular L-lactate biosensor with high AF/F, fast kinetics, and Ca®" independency.

To develop a prototype L-lactate biosensor, we inserted a circularly permuted red fluorescent
protein (cpmApple) into the L-lactate binding protein LIdR (Fig. A). This prototype shows a small
fluorescence response to L-lactate (AF/F ~ 0.7). To improve this limited AF/F, we performed 18 rounds of
directed protein evolution and site-directed mutagenesis. This effort ultimately produced a highly improved
variant, designated R-iLACCO2, with AF/F of ~ 30 (Fig. B). To develop a biosensor for extracellular L-
lactate, we fused R-ILACCO2 with an N-terminal leader and a C-terminal anchor domain to express it on
cell surface. Fluorescence imaging revealed that the resulting construct, designated R-eLACCO3, well
localizes on surface of HeLa cells and primary neurons. We demonstrated that R-eLACCO3, independently
of Ca”* concentration, exhibits higher AF/F and faster kinetics, compared to eLACCO1.1 in live mammalian

cells.

In conclusion, we developed a high-performance red fluorescent extracellular L-lactate biosensor
R-eLACCO3. R-eLACCO3 functions independently of Ca?* concentration and outperforms the first-
generation eLACCOI1.1 in AF/F and fast kinetics. We anticipate that this state-of-the-art biosensor could

pave the way for the investigation of emerging role of extracellular L-lactate in living tissues.
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The effect of intracellular Ca?" on heart rate: Comparison of mouse and guinea pig
ORmfm/. EHIERE., f7/7Kbf, Bk
RIR H HY)
(ORyosuke Odaka, Shogo Hamaguchi, Iyuki Namekata, Hikaru Tanaka
Dept. Pharmacol., Toho Univ. Fclt. Pharmaceut. Sci.
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TORIKRAYT 70y TR A RSB ER
OZE#EE 1. dbA s 1. FH#E 1. Minh Hieu Nguyen 2, Binh Duong Le 3.
Anh Tuan Mai 4, FILSHET 5, MERAFIR 1
1 BRERFAY. 2 VNU-HUS, 3 NACENTECH, 4 VNU-UET, 5 HUniEE*EffF

TYENFR ST T 4y ZHEME (DHM) X, 27 a9 v 34 s 5 A ERE 0L
2y ey syl LTEMABEICA - TER[1][2], CoBEETix, EREICmA, EAH
FHC & o 7-5ARMERIE OBAFE D HEECTH 5, AWIFT T, FITLEE L 22 AR5 Rl & 2 F & 37iC
DHM #5832 7z 0 OEMERLIE 2 KT 2, ET Al LTHRAER T T v 2 F v oiEET 2
F 7 %UEY ) h - EEER ARV, BERIE I 2 u v a4 T BRI 10 SRS D b
LEEEOMIC X o THIE T, BOKMICEAEDH 5 F /7 KT H{F(ET %, DHM D
Sy VTS LUE Y Y A ONERSE R 3 RITBIE TR NIX EES TR TR B,
BRSSO TAMER B T — MR AvIc . BRALER 7 & Ok ¥ - ER T o G & SRR 2 L TR
L7z e albl e 372208, ZOFETIIEEDOAN—Yh o HBERBANTANTITR Y, i
b LTl 2 icBigsng, Sk, ERHER L CEVLE S 2 C L CHREROEAE %L
REFE 72 T HEEMI O GEE D 2 FRE L. 150 Nz BRSER & FLRE TEA 2 v CERHER
2>5 DHM OiBIASRICHE T8 72 il bHE R FIH 2 272, 2tk b, ETom»BEE L
KD D DHM 8IS %2179 T LA TE | HEgkD 3 It Enfiz~vy v v 7452
L3 CE 7, DHM O lRIEGRAN Tl 2L (FiLE) 32 2 238 L was, ERER BT
ML 72 ICRRIASR IS 32 & C, BRA Rl LAFREIC R o 72, 2O EEH T, A%y &
MBE-CHI T L 72 HES b BT 5 2 L T2 o AR CIRELAHER I Z2n vy 34X
HEElO DHM Bl IcEfcE 32003,

[1] Umemura, et al., MethodsX 7, 100889 (2020).
[2] Hamano, et al., Appl. Phys. Lett. 120, 133701 (2022).
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SSBD:database/repository Global sharing of bioimaging data
ORBEWHIR L ERBCE2 IR 2, stH#EE L R e V3 RiRE— 2
VHLAEDTSERT A bR RERFAITIE & v & — 2EUL EDTSERT T A A,

IALATEERS RO T
OHiroya Itoga!, Fangfang Wang! -2, Yuki Yamagata® 2, Koji Kyoda!,
Yukako Tohsato! 3, Shuichi Onamil 2
I'RIKEN Center for Biosystems Dynamics Research, ? RIKEN R-IH,

3 Faculty of Information Science and Engineering, Ritusmeikan University

AmPHEARIC BT 24 — 7 v ie T — 2 0 G L AL, ¥z IRKE O BN F ik 0
I ZAREE L, MBI ZORBEZINEL CTWd, N A4 A=V v IR IcE T2 T7 — 236
EHFIHD 7o, F 41X SSBD 7 — %~ —Z (https://ssbd.riken.jp) %BiF - HH L T3,
2019 £ X b SSBD I, iiX CHEHLZE2TDA A=V v T =22 HFT2IV KM
SSBD:repository &, FIEHGD A A — v FHEANT TG L 72 7 — 2 FOHAHAEOE A A —
VIT =R EE R A X T — X AL AT B EATNfifET — % <X — 2 SSBD:database @
ZFEE O AT L 72,

A, % K DEMRECEMGR LD —RT — 2 DALY FY b Y 55 ORFHOFEBHHEA T
W25 H, SSBD:repository (34 A=Y v 7T =20 HEY KT Y & LCHATEETH D, K
W7 T =27 7 e A% AHEICT 5 DOL b F#fTL T3,

Z % T2, SSBD:repository Tlx 8TB #2524 A=Y v 77— LEHET — 223,
SSBD:database Tif 6,798 & > + (10.2TB) DT —% & 696 & v + (344GB) o ‘EayEhiE
ERT — 20, A—T v T — 20 AIEER R L7z FAIR JFRNICH] > THREINTV 2,

BEAA—Y VI T—207m - G L HAMZHEL < HRREZRS L L27 —
AHEH Y AT LOREERED b T\ %, SSBD:repository & B D Biolmage Archive 23734t
VAT b Y JEE M, SSBD:database & [/ D Image Data Resource 23 & i I 7 — & = — =
JE %z 5, KETIX, BE, 2 ZNDOE2H I HAOEESRFI N TWE, 7 —L ik
T2 HHEY AT ALY WRABDA A=V I T = 2B I NIRRT e R 7
A=~y b CHAMEL 25 2 EBMFEN2,SSBD 7 — X R—XTRERDA A=V v 7
T RICMA T, ZHEREECA I AT -2 R X TANDEEITH Y | Z OHfiiZ ik
TWwb,
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BREpH ZAETALIAEIA AT RABRDRFE
Ratiometric imaging for measuring pH of bone tissue
ORI HEHMSC, FHAIth 12
VRBRRSFARAEBE L AWFERE 2 RIRKRFERIE e 7 v v 7 4 Tt v & —
(OYasutaka Yoshimura!, Masafumi Minoshima', Kazuya Kikuchi'?
! Graduate School of Engineering, Osaka University, ? IFReC, Osaka University

AR IC X 2 BINIE, B O KR CIEE OB, BEECTRIR 2 RS 2 - ic b B4
RHRECTH 2, — T EE R ETAUT, BHL x SECHEEIY v~ F o XS mEREEOER L
INTWD, ZOX) RFREICHNT 2HEFAECIHIE LML 5 5 2T, AERNICE VT
HHIEE R RE S $ 24 X =2 v VT ER A TFETH 2,

WA IZLAFNC, BE SR EE 7 e — 71 2R L2, 20 7 e — 73 EMc X
D IERK & N7z BEMEREIR IS IEE 4 B #0 OFFION 24 v FHERER H L. X S Bk~ m ks
HBRERZ TR T AR AR A — PRIC X o T w7 AEN O FHH~ & AFRIISEREI N D, Bl
faz# g vy 2L VERH L~y R T — T %532 2 LT, WEMRORTELE
PEIE R % FIRFICHS 32 & L ASA[RECTH B,

pH ZIERMEICHIE T 27201C, pH OZfLIC X Y #NERELENT 2L v 4@ T n—7 (F
M) OBFICHY MHA 7, BFEOHETE LT, pHIIKFEL RV Z~Y) v % FF—IC, pHIC L -
TWINAEALT 20 -2 vE T 7272 —% L7z FRET BOHEES T 235 L 72, AFET
. Ly AHEDE Y v — T BT 2 RO B pHIGEEIC O W THE T 5,

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

2) M. Minoshima, J. Kikuta, Y. Omori, S. Seno, R. Suehara, H. Maeda, H. Matsuda, M. Ishii, K. Kikuchi,
ACS Cent. Sci. 2019, 5, 1059.
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Visualization and Quantification of stones in ureteral stents
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OKuniko Takemoto 1, Takashi Yoshida 2, 3, Yoshiko Sakata 4, Tomoaki Matsuzaki 2, Yuya Koito 3,
Shimpei Yamashita 5, Isao Hara 5, Hidefumi Kinoshita 2, Tadashi Matsuda 2
1 Department of Physics, Kansai Medical University
2 Department of Urology and Andrology, Kansai Medical University
3 Department of Urology and Andrology, Kori Hospital, Kansai Medical University
4 Central Research of Laboratory, Kansai Medical University

5 Department of Urology, Wakayama Medical University

JREZAT v F &k, RHDORBICANZIEDZ L TH 5, RO TFMRICEE SN, JRO
HIEFEE 7 & OREAN R EGIED U 2 7 KR L 720 . FeBe & D JRERGR R DA % IS
Bricd SN 5[1]. IREAT v PREICH ) GIHED—2IC AT v b ~DfATER 2 5 5
2, FEAEOJRRIZFERICHEHE TRy, KIFFETIZ. AT ¥ b ~DFEH TR D 5 K fig
FHICEBRT 2720, /NBWIF CT 2w, IKEX T v PN TOREG ORI L. CT iR A & f
ADERZRAFERICOVTIRET 5, Fia 3w
TeIRE AT v b /NI 925 SPECT/CT #4i&

(SIEMENS #1:44 Inveon) TEIZE L 7=, f@#rICiz, 3D
=BG 7 + 7 = 7 @ Mimics  (Materialise)

L7 —v =7 ® Imagel ICHEREZ JBHN L 7= Fuji %
72[2], Fig.1 ! Mimic ic X 3 3D &% Rd, kAl
FEBEIC X o Tld. X BRI ES 2 5 Z L h b,

CTHEIC X X T 13N - 72D T, KREHD R T

VO SR AHEE L. B33 2 L TR Fig.1 3Dimge of a ureteral stent
" (green) with stone (light green).

23 3R
[1] Boston Scientific HP, https://www.bostonscientific.com/jp-JP/health-

conditions/Urolithiasis/Urolithiasis-06.html  (FA&FI%E H 2022 45 7 H 13 H)

[2] Schindelin, J., Arganda-Carreras, 1., Frise, E. et al. Fiji: an open-source platform for biological-image
analysis. Nat Methods 9, 676-682 (2012).
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7u—T7RREB L ORI, M CBIE T LT, zopmeEEr Attt 5, ¥
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G A A= v 2T L 2R TEE & LT, A 1E, AT R 72 2 6T 2 B S
L7z[1], M E v o7 OEINE RIS T 2N A FIAT 2 2 & T, Ao 2 1IN
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fRREDMS DB, FERRIC, HEMBEMENICICH L, ARt S0 eSS GREA A —2 v 7
KL Tw3,

ARFERTIE, AT 2 STl &2 F v 72 2L R BRI o FE IR 1B 3 2t i o W TR T
%, BRRICIZ, A= v 77 4 R BRI GBEMEE~ D ICHIC X 3 maEe[2]. R Y v P ER
RUL R SRR~ DICH I X 2 @il s L O RO BA[B] 2 #8035, F72. AIHLLIC X
2 2NTFIEENAAL v F VP UNR Y ANSIEDT 7T 4 _— 3 VICHG S C L. Gk
PEIC R RIERIE M % R, 2RI REZ M L X 2 2R IC oW T RN T 5 [4],

EE PN

1] M. Yamanaka et al., J. Biomed. Opt. 20, 101202 (2015).
2] R. Oketani et al., J. Biomed. Opt. 25, 1-5 (2019).

[3] T. Kubo et al., Opt. Lett. 46, 37-40 (2021).

[4] T. Kubo et al., ACS Photonics. 8, 2666-2673 (2021).
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Structural bases for aspartate recognition and regulation of polymerization reaction in
cyanophycin synthetase
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OERRIRERD T ERT D, VT ) T4V AXEENDOT AT XU ET VX =05
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92 Z E ML 5Tz, L L, 29 LK RAL BT DRIEN ED X 5 i<
AT L, HlE S T2 ONTE 00 STy,

AFERTII, Fox D37 T A A8 FBEERRL 7 ##T I2 K 0 IR-7E L 72 Trichodesmium erythraeum
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KIFINC ST ) 7 4 v ®D C K VAR ¥ S IRIZT AT X BRI 2 BSOS O WK REAS
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g & BRAROIEET — 2 b, TAF
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In silico prediction of ADMET properties and off-targets of anti-COVID-19 agents
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IR SR YN SE R S
OAkihiko Gomi 1, Momoka Waki 1, Kyousuke Sakata 1, Masaki Kojima 1
1 School of Life Sciences, Tokyo University of Pharmacy and Life Sciences

P OFAFEIC B W TlE, B FEER-C B ARG B C ol = 38t I BB 7 A L mIVE I 23 BL D
INDBENV) [FEOAR] DRFEE > TWb, TDD, (LAY ORGSO IEYENTE - B
(ADMET) #EE 35 2 L BEFE L WA, ADMET @ X 5 I KRB 23 4 7 FpE o Tl i,
Al (NLHIRE) HMEHOBHIAENEZEZ b D, F—MIc [l EERLS T3 6 1f
B O LS LIRS 720, VY P34k e (358 72 2 Ik &3 2 BWHE G (ADR)
DIFEN) (off-target) T - FFET L2 L dH. JAWEKTO ADMET Pl 5% %,

AWtgeclt, 3 L¥EMEE e ADMET FftoRllEZ B O 72 vy 77 — 2 vy
Wi 2 28 L. ADMET $iE% 23 L 7= COVID-19 a5k o it & % &3 L 72 (11,

IO REDY H Y FICx3 2 2 v S0 8% BOTHEO 2 v 0 E 747 7Y —orh
26 in silico TA 7 ) —=> 273 % IVS(Inverse Virtual Screening) > A7 L VOLITS (Virtual
Operation of Ligand and Target Interaction System)) % i ® FikIic XL Y EE L /=0 5 COVID-
19 s X OFRILAY (SARS-CoV-2 @ 3CL 7r 77 —¥HER) 1ML T% D off-
target Al 2R - FE L7z,

ADMET F#llic i ACD/Percepta ¥ X Uf SCIQUICK ZfEF L 72, £/ IVSIC2oWTid, 7—
2 _R—212lt sc-PDB %, Fy ¥ v 27Ty vicid AutoDockFR ZfEH L. & 27 AAKMKIT
Python TERK L 7z,

[1] Hoshi et al., bioimages29, 11-21 (2021)
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Color-coded cellular imaging of T lymphocyte accumulation in the lung
ORMINMEE KB 1 hlLRE
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O Akihiro Hasegawa', Hidetaka Ogino', Toshinori Nakayama®
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University
Wi ECAERMEZ 1T U o0 L9727 LbF —MEUERMIE, HFURURIEIC 0 SRR SR AOBERET ~ v
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5 T AIIITE O ECIRREMEOk S —t > MEETHY | EEORORIEDE TED X 5 7ok
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WA 6~20 FFfHICTA Hav, Fli#AAEPN THIfRDO ] (focus) ZTERLL T, £ D% DAFFREKIZER
RIERDTERZ I LTV D Z LN bh o7z, IRICOBERER T Ml 7 & » MOV THIRK
A DR ~OZ R A el L7 & 2 A Thi fllIZHIIR 7 focus ZERET ., ZOfEIC XK - T
FFRARN COERREAN B2 D Z LN LN > CTE Tz, FBIOMRET L E LTLPS #HiE
iz &7 L% AWV TR ORI Z T Lo & 2 A, R L TE 72 T MaCar R ERITATHL
AP —I M U CHIREE R 2 TE R 37, RIEE T /W K 0 Filififk N C oMl @8 8 R 5 =2
ERbhoTET,

Z ZCARIE T, HIROFELRAEE T L OEWIC & S AR OB N A ST D
ZLAaHRE LT, Th2 MlaOEFE L focus TERLA G 2R FOREZED Tz, ZORER, i
ICAM-1 Hilk7e E 25 LT < LMEET /VICEIT 5 Th2 Mt oL/ PIH] Xiv, Th fias
FEIZBEGT 50 FRH LN E RS> TE T2, Focus RO 2RO D D X - )T 1T AfHLREE NI
FEFE L CE PR A Th MR W B T2 &> TE U 2D BOMIBOE £ 0 CHUFS R M &
DHENWTH D EE X, PURBAZOBRRHIROEREREZRE L2 24, The fifln & [F i
FITIZ focus # T 5D Z ERBH B E 720 | focus TERRIZ 1T HAEEIDN/RIE X7,
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ETEERIRIE L REE SR NOX/Rboh 2%
T35 oMlan R - D EHEEEO A A—D 0 J 8@

Imaging analysis of the regulatory roles of the ROS-producing enzyme NOX/Rboh
in cell division and differentiation in a model liverwort Marchantia polymorpha
O MBS V2, BITEERT Y2, FAARDEE 12, Frdtfise 12
FORHRER « e - BT - LISHIZAEYIRIAR B T A2 oE
OYuto Yamashita!?, Yuki Hagiwara!?, Kenji Hashimoto!?, Kazuyuki Kuchitsu!-?

!Dept. Appl. Biol. Sci./?Interdisciplinary Agr. Sci. Tech. Course, Tokyo Univ. of Sci.

1 55 WP S e A B O 3 RR C AN ARE I AR R & N B TEPE R R FE(ROS) D B ME XA S AT H T
%, —7J T, NADPH oxidase (NOX)IZ & % Rl 72 ROS A= 5 34 #i 7 AE VIR C % 1k 7 B RE % 1
723, ¥ NOX/Respiratory burst oxidase homolog (Rboh) i ROS % fEHEIYICA KT % & LiC &
D HEPI G, BREEA b L RIGE, SRR e, e 7T Al L ICB ST 5 E b
T3, i, BIYCEEZ &4 DERAEYICE VT, NOX I X % ROS Lo lifid 4L -
SHCHIENC RS 3 2 TREME S i m S LT B 28, IR TIROS T4 v b7 — 27 13% 53
KIFIHTH 5,

AR TU RN MK v € F AR < H % ¥ = 24 (Marchantia polymorpha) (% 2 f# @ Rboh
(MpRbohA, MpRbohB)% £ % | i 13 I TR REZ K o JL8E % 7o 3 TE I 40 A AR (R e AR 1 78
HWT 2, EVBFROETO NOX 2 RIBE ol L bz, ZHEHZEK MprbohA/Bk X
MM E - b DFE L WREIC X itk oL R L, ¥ =27 icEs»Td NOX DOfffifidsy
- SEHENC 310 2 ER AT 58K I L7z, Mprboh Z8 54k % F W 7= U INE ~ — 1 — FE K
© ROS & v — 70— 7HRERROB 2D TE Y, IhoDfEREKAT 22 LT, BEKE
sl 52 NOX I X 2l - /Ll o il 2 Hig L T 5,
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Development of Simple and Chimeric Forster resonance energy transfer-based bioprobes
for separase activity in living cells for population analysis of mitosis
O Md. Shazadur Rahman, Miho Suzuki
Department of Functional Material Science, Graduate School of Science and Engineering, Saitama University,
Japan
Obijectives
Separase, an endopeptidase, is required for the centrosome duplication and separation of sister-chromatids in
anaphase of mitosis. Overexpression and dysregulated activity of separase as frequently seen in human cancers
is associated with the occurrence of chromosomal missegregation and aneuploidy. It is thus feasible of
development index for anti-cancer drugs to interfere excessive activity of separase. However, there is limited
guantitative assay to measure separase activity in living cells for population analysis. Therefore, we have
designed a flow cytometry-based studies that utilizes a GFP mutant (donor molecule) with separase cleavable
sequences followed by unique cysteine and Alexa dyes (acceptor molecule) conjugations as a simple molecular
sensor, bioprobe (Figure 1). Separase activity can be detected through changing intramolecular FRET efficiencies
upon enzymatic reactions. We could easily replace donor fluorescent protein, recognition sequences, and dye
species to optimize assay system. Furthermore, bioprobes can efficiently delivered into live cells via endocytotic
pathways. Achievable flow cytometric separase assay would render the range of intracellular variation in separase
activity or their alterations upon anti-cancer drug treatment to induce cell deaths in combination with other
fluorescent markers or microscopic observations. We attempt to gather inclusive knowledges about cell cycle
with normalized and expandable separase bioprobe.

Figure 1: Sensing mechanism of FRET based protease bioprobes

Methods

We prepared three GFP mutants, inserted separase (DREIMRE), caspase-3 (DEVD) and trypsin (QGR)
recognition sequences expressed in E.coli to generate conjugations with Alexa dyes in 1:1 ratio that aimed for
mitotic detection, negative control and cell death detection. After confirmation of their high FRET efficiencies
with fluorescent spectroscopy (Shimadzu RF-5300PC), we introduced the conjugations, bioprobes into HeLa
cells by mixing adequate amount of them in culture supernatant to incubate for 12 hr. Cells were collected and
applied to flow cytometric analysis (Sony SH 800 equipped with 488nm laser) and obtained data were processed
with FlowJo software. We used TNF-a and cycloheximide as inducers for cell deaths. On the other hand, we
checked DNA amount inside cells with staining dyes of PI or EtBr without overlapped emission for bioprobes.
Results

We obtained three different sets of bioprobes and verified robust high FRET efficiencies by replacement of dyes.
Upon treatment of trypsin or caspase-3, disappearances of initial FRET rendered our bioprobe performances for
sensing proteolytic activities in vitro. Prepared bioprobes could easily be introduced into HelLa cells by
endocytosis in a dose dependent manner. One of bioprobe for caspase-3 delivered inside cells accomplished
similar disappearances of FRET with those in vitro in case of cell death inductions. On the other hand, we
reasonably detected DNA amounts in cells, but we need to adjust appropriate emissive dyes and introduction
approaches.

Conclusion

We almost confirmed element technology of cell population analysis for mitosis profiles and cell death
occurrence to detect separase or caspase-3 activities in living cells with simple and chimeric FRET-based
molecular sensor, bioprobes. We need to optimize individual technology and apply to be combined and added
with other bioprobes or fluorescent indexes for next steps.
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7 LEETICE D0 F D4 )L AR EAE D pandemic F il
In silico prediction of coronavirus disease pandemic based on genomic analyses
Ofer RECR 1, BINE 20 /NEIER 1
1 FURCERL R AE MR EER, 2 S RIRSL R T
(OMahiro Sasaki 1, Kei Kurokawa 2, Masaki Kojima 1
1 School of Life Sciences, Tokyo University of Pharmacy and Life Sciences

2 School of Nursing & Health, Aichi Prefectural University

U A L A JEYE LA IO pandemic %5 & 238, MICHEZ B2 RGeS BB HE
WRERRTH D & S TWD, COVID-19 DJFKR 7 A /LA SARS-CoV-2 1%, b hMafgFE LT 5Hanm
FTUANAT, & RUSADOH L R EICHEET L3, v VA 2 UE Y EITITRGEFIR 720,
ant A NADEGE, HEOANSL 7 (S X R78) LIEEMIO ACE2 (7> V4T v
VU AR 2) L ORI W Z B A%, SARS-CoV-2 OFEA A X 72 i = BJFRIN L LT
X, S # 2/ 7E L ACE2 OfEE A= 3L X — L OMBEEREWZ EnHEIhTnd, L
NoTHNZ, B MUSNEREELTAauF AL AL b ACE2 & DFEEHET R =25,
t b~ ATREME (pandemic DT IK) AHERITHZ N TEHEB X HND,

B A B CE E IS OB E N D . ACE2 OB ZSHTT 5 Z LN TE 5, AHFFETIX
fEx DEWIOD ACE2 LfEAxDanaF A )VAD S X308 & OFEE H TR X — L RYept
OMBEENTT 2720, ETF 7 H 7 avE) ACE2 (XM _033107295.1) & SARS-CoV-2 @ S
H 78 (YP_009724390.1) (ZOWCHRIT 21T - 72,

AT —E57 U 71 Modeller 2, RyF% 723 2 L—3 3 1% HDOCK Server . 45
T 15— Ak Born 1 fE (MM/GBSA) 1EIC X586 H B R LF—OFHEIZ1E Amber % H
L7,

GenBank (288 SN TWAESIEHREZ b LICAETnY—2F U 7250 ACE2 & S % %
JEOSAREEZREE L, Fox o /v Ial—ia kD EEREELZ THIL THESE B
TRAX—EHEAE L],

BYOEATH 7:8 5/ HO RED L
| 128 rRNA DEZSID FEIE )
| FT—AN—ZBITICLDEDFEE
ACE2 DELSI DR E i
| REQS—ETILY
ACE2 & S BV I\ VB DI REEDIEE
| Fox2Fizal—2ay
HEBEAIRILY—OHE
| MM-GBSA %
R TTREMEE DA
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MEZERRELI-EMRIE LS —BLVE HEHRIEDRFE
OMRFER G5 1. AREE— 1, felAmc 1. AHEn 1
1 RBROR A PE R AR FERT

—fRIC, b FOEERE, BKEOFE, FABEAORER EERAET 556101, ik, R,
W & W\ T (R o 7L & L TR DDA Z N, AL T, MR DR ERS) % &
IR T 2720 0EY Rt Wit o — 0B, & OICIXE Tl et 2 32814
DDA — T 4+ A TEE AR LS RELEOMNLZ B & L,
~EZrECYORBHTHLIE I LEYD YL AMRICHF LDy, Mg LEe
(Unconjugated Bilirubin, UCBR) [3HFIZ#7TA4E VLIZ 33U T FE 23BN L JE & FEIE B RIS
ffa v =24V, Z UCBR ZkiH9 572, UCBR ¥RAICHES Lkl b2 2T 54 0 28
UnaG 3 L ONEEE A S 2 > 737 ' NanoLuc Z A5+ C, BRET &% RV BHE 2 H—
BABI (Bilirubin Assessment with Bioluminescent Indicator) % Bi%& L7 ([XI/5), BABI |[Zi@% & (0%
Yz RT A, UCBR OFEAIC L 0 BIEANKICE(LT S, £Z Tt hMinH UCBR EEDE &
FE L.~ AMIEIC BABL Z I L CHIRDO A~ — N7 4 5 A T % AW TEDOIREEI %
s U7, fEH. ~ U AMIERF O UCBR IS U CREENHFON S MK EE L CREICE
bT DD S H. O @RS BABI (&S UCBR D EZEAL A S ]I ET 5
ZEMARETH D LRI T,

W, MEEEERRIC B W CEHEE MY b Bz onT, ZoiEhEERHT22 3 —%
BIg Lo, b r B UIRMEN RS 2R & IO DI IE L E O MARTEIZER 5801 H 5
720, EHMNRRENEECTHDS, B L=t ¥ —. Thrombastor (Thrombin activity sensing
indicator) (% h 2 U B UAEE FCHELEBRRNOF~ENTH (Kh), ZHb b~V AMK &R
HALTEDORNEZAY— N7+ AT T T 5F T, REFNICAEKINLD hr B Oif
PEEFEIEOEANOHEET D Z LT Lz,

INSAEMEN T =B L OB T EE EBRORBE~EHT2ET, A2 T 77T
72 EHEERE B DRI 2 BT X D IRHICEN D Z E RIS D,
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BIEFI—FRTOT7—EE o —0ORELEYOTOT S LHIRES LU
F—rI7O—IORRALDTOTT7—EF DA A=Y
Development of a genetically encoded protease sensor probe and

imaging of protease activity during programmed cell death and autophagy in plants
OFEfREE 12, SRHFIE S, =V I 2, Frefnes !
VHORUEERER - BT - SRR, 2R AR, 3 ALl At BRR - T - B EE S T
OShigeru Hanamata'?, Takamitsu Kurusu?®, Toshiaki Mitsui?, Kazuyuki Kuchitsu!
'Department of Applied Biological Science, Tokyo University of Science
?Department of Applied Biological Chemistry, Faculty of Agriculture, Niigata University

SDepartment of Mechanical and Electrical Engineering, Suwa University of Science

HEY) D BRI ICHIE & 7= 7' 1 777 LHIRISE (programmed cell death; PCD), #—F 7 7 ¥ —Ic
K22GRN 70 7T —RiEEE R T 5 o, BRGNS ARG & v o3
CEERCTE TR T T =X v — O E A AT, RO X v X7 H mScarlet-] @ ALK
¥ (OKWH &7 27 (N)KI A 3 X UiREdOE & v 327 8 msGFP2 @ C Kiif & N KWifr
%Wiﬂ@ 7'a kv v ZEEROREEY] YVADG Tl L, Nostoc Punctiforme ® DnaE £ v 7 4

CEXOEBRIKMLT 5 2 LT, RIEILFFICIERAZZEN 2 v oy 7% 58819 5 DNA Z{EK L 7=,
z @%ZI:%A‘% . vuARXRFXFD ATGS fE#E€F — 7 GEEYCDI v 7' F v F o e X
A HIENFEERAE % 1T > 72 Nicotiana benthamiana ® R ZAIEIC R X ¥, fHEYIHEIEEINE ©
Ry 7PN PRIERNBENIC XY e 77 —IEHA L 2R L, HER L - -BMERIC X
RFP,GFP 40t Z it L 72, UM & v 9 — DB A T3 & MBI 35 Ty RFP,GFP 40
D X T, ATG8 G BCHI O AL GFP s 235 L KT 872, —F., HIECRUE
D v —HOEILEE RFP,GFP LH_THEI L 0. Vv h—EHiic X 2 BAMREFZ LN
7zo FRTIE Y ¥ —D RFP,GFP SO BIHHGR & BRI DT d i L7z,
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LHREAX =22 72852 bav B 7EFEESREE DO

Single Cell Imaging of Activities of Mitochondrial Electron Transfer Complexes

ORI, /DlIsEZ, PSR, B, mARLT
ALK - REEBE LAEWToEhe - A anbRRERI 50
(OYoshihiro Ohta, Saki Koyama, Shizuku Saito. Yoshiki Suganuma, Hiroko Kashiwagi

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

[F& - HWY]

Itav P T7TREROIANLF —HETH S ATP 2E2MIlENEE TH %, B mmEES
RIZZD b 4N 70 b v OBEIZ{T\\», ATP OSK CEEAKEZR-ZL TS, 2hb
DX VN7 EEAEROE X 1R A R E L BEE Rl T E 225, 1 2offifacéE
BOBEEEOEE T2 I3 CTERDP o7z, 2D EIF, FHANRICRECTHEEDO R 3
HIEASRET 254, LOMIT EARZDBE LTV ED2. Dbk nwl L #ERL TS

Zli%%%f Irav iy ToSa r vEBENCED 2 4 o0 B EEES RO E A4 A -V v
l01M®ﬁ%fﬁML LR P L RACHEBTEROFELTARITZbDTH 5,
[ﬁ?f]

M, 7 v P 7Y A —~<Hko Cofiia e b ERHESFMIE 2 v 7z,

4 DOOBEBTFIREEGHROEE X, 7o b YBENCHEDS I ba vy P Y 7 oBEEMZELEZFHIT S C
ECRHfiL7z. I Fa v F Y T oOREMOZ IR, BEEMKENICI a3y P TICASHEK
B TMRE # vy, f X =2 v I X O HIIE S & O ERE 2T L 72, $£7-. flleoleE % 3L
13- % Cellbrite THta L. TMRE DR E % Cellbrite O #YEHRE CH 2 2 & ©, Mildo K =
T L v TMRE O #ERE%Z ko 72, BHREEAEROREC L ICIGEZFHE T 3 72
I, MR A EEEE L T2 2 4 v 2 7 MEL 2R, SEARCERNICE T2+ 23
B FRRN AR EEAZ RN 7,

[R5R - Z%E]

IEVEREHREA I P2y P 7 OEHSEEARICKIT T HE LT 572010, Mgz &gl
KFEELAvFax—vavl, BEEEbic %&:J@E/\ﬁ‘@élﬁ# ED X 5T B R
72 CoMIIEA 100uM D H202 & f v Fax—vavT3e, RUICEAKRT (NADH ik
BE3R) OEWMMET L, Z 0BEAKRIV(Z b 7 1 AFB{UEER) OIETELME T L 72,

B2 DRHEIFMINE <1, AR, E/—\{ZIK (b 7 v &bl HER), HAEKRIV, HEKRV

(FoF1-ATPase) D% 5k (5 c B L 72 28 544K) iM% FHIIL, 2 v b a— v e HRL 72,

DR T S IEPEDOIL T AEHIIT % 7228, BRI X o TEHE OIRETIHIGEESMET LT
WA, BRIEA P L AT ERR RS, AR ESET T2 000 bNh, 2hbid
RADHKIED A H1 = AL EBHET 2200 Ltz sy,
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FANVEVREFHAZRAWNVERRELAA—DU T A

Applications of biological spin imaging using diamond quantum magnetometry
Of#M%EE 1 FIFEKRE 2
1 ESZRPFERH TR N BRI BANIT T B e B EanRA it e
2 [ESZHTFERAFEE N TR BANTTFE B TR
ETERAIERT BRREA 2 — ¥ v ZI9EE ERET AR -7
OHitoshi Ishiwata 1 Naruhiko Sahara 2
1 QST, Institute for Quantum Life Science
2 QST, Institute for Quantum Medical Sciences, Department of Functional Brain Imaging
FAYEY FERFEHNEZ, 2 FE0VNEVWEFEZFH LIEERAE A A= THIFE LT,
TAINT Y =BG A TR 7 AT 2150 5nm LU ORIKIZ IS 1 D Inm LT OREEEIC &
D WUNEIR A © AT [3] 72 & — MU ~DISH BB STV D, HEEEITT /27—
NMR DAERIEHA & LT, BT AN riEE AW 2R TS R 2 b—va V& TEIEY
Ralb—variabEs 2 T MMRHEREZEAY T ) VIRESF6 T v T U —
JRE R I BURECE R A AL LTz, S HICNV B ¥ AV REE I ZREISHG S E, &
AR EFREFH EMAGOE D 2 LT MUNMEBIZEK T 2IRE DL & I8RO 2 %
FHAIL. U UIRE S ARG Z B L T D, B FRHIIGEH S ) CIRE iRtk
BiTAOE 7 o —7 B S E & I RICRE REVABIN SN TR Y 8 7n—7 0
i« B RO R 2 E BRISEHM S 28 BE R B O rIREME 2 7R LTV %, AGRE Tl A A ¥
T RECHAZAWZAERAE A 2= 2 ZIEHIZOW T, FHIEE E O 507+ HIBR 45
i O RS Do

() FA4¥Ey FEFEHAICLABE_EHEY VIEESFEH
B) ZREDFHHY I 2 V—3 g v L BFIEBGEHAR R o ik

[1] H.Ishiwata et al, Advanced Quantum Technology 4, 2000106 (2021) [2] fi#n%%, ‘¥l 62 & 3
7 190-191(2022) [3]A#EE, 23)6FgE 70 & 4 5 95(2021)
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FEHMFE THARS, BRI — i RB OB A BBIE LIEHRLE
Optical and computational dissection of prefrontal neural circuits for fear memory.
OZE IEA11,2,3, ke —ik 4, B HEE 5, Luis Carrillo-Reid6, 573 7] 7,

FoE iz 3, B OER L FREE L L EA 7, #@E E1, AkIE A 3
1 ABHEERETERT, 2 ST & 2310, 3 RERRFERRFAIITERT. 4 BUAUREHT ISR R 72
Fh5 TIEREMRIADTTEAT, 6 X % > aEZHIGRPE, 7T RIRRFREBEE AT 7R
(OMasakazu Agetsumal, 2, 3, Issei Sato4, Yasuhiro R Tanaka5, Luis Carrillo-Reid6, Atsushi Kasai7,
Yoshiyuki Arai3, Miki Yoshitomo1, Takashi Inagakil, Hitoshi Hashimoto7, Junichi Nabekural, Takeharu
Nagai3
1. Division of Homeostatic Development, National Institute for Physiological Sciences
2. Japan Science and Technology Agency, PRESTO
3. SANKEN (The Institute of Scientific and Industrial Research), Osaka University
4. Graduate School of Frontier Sciences, The University of Tokyo
5. Tamagawa University Brain Science Institute
6. Instituto de Neurobiologia, National Autonomous University of Mexico

7. Graduate School of Pharmaceutical Sciences, Osaka University

[t B3 254 - BRI, b P RPEYORBLEICICARIRTH 5, HlIEZzn s AR
RCOEFICEETH L 77, hacze F OFHIEREL b2, 2D, ZN%i L x 5 bk
W32 e B CHFZE R & S h T ¥ 72,

BeireIc B b 2 Itk & L <. KIMEE TRISHRTES ) 13, RtkiA &G e b2 o Bl E ©
JK 2 DBEBEERER I LT W3, SEEDETFAEYICE T 35T EY. BIEE. JOEIEYE.
FHICle FCTO MRI & EOEMFERICE Y, 25 L7z [FiE DMisiis ] 252 ofillffloft e LT
FEEN2Xichy, HES D L2, 200 OEIIC X 0 IR & h - B Ed B O
PRI - REI 2 B © A1 L C & 72,

Lo L7a2s o, BEMSEROFE R T CTEA T2 TH L Z L bmroTE 7, Hlzid. KWK
B RTSEATET O BEAE R 2 PTSD M ARIER &2 W0 & 284 iR R R IcBE S &
2T ENRBREIND —H, X OPENRIBERIIRZFHEE I TRV, 2 0 i3, HOETIC
TVYYPEEZ Lo TH, TNLETTEREN -y Y v EEHTE VLo L [EERIC, FiEH
AITET D BERE BLH O fRI I MV T, NS 3510 2 2L s R a1 8% o A BOBAR 0 T HRALEE £ 7
SALEHEFT LS ROBEEATELE 7 5,

Z ZTEA UL, invivo2 A A= v FEAN. RS O R, 2 L ORI E 7
EDEHGRN T ERZMA L2724 774 v R L, BESTEOEESRRICE T3
~ 7 AHISHATE O PRI L BN RE & % M IC B - T L C & 7o, SRR TR, Z DR
B & 2 72 o - RTSHATEF O BMisd B~ 74 v b7 — 7 OIERL L ML, % L CROHMBIR Y
#1 T [CS-US HARIFED A | iz kiR 2N L. BiEciEREOR K ZFHmT 2,
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R EEEMRDBELE DERIVSH
Development of photoacoustic microscopy and examples of acquired images
FIRCH: 1. OfREER 1
1 BRI AR TG e
Takeshi Hirasawa 1, OMiya Ishihara 1
1 Dept. of Medical Engineering, National Defense Medical College

NHFEA A= v 7 e d RIS 28 O 540 % @8 il 3 2 fiffi 2, 2D
DIICHHN I N TAL VD, T—=L FRZ VX — FOREEITE 2, /AT, HFEA A -
YIZTHHET 2L RWES D LFEZLNIBSENRICEDEIRGEE 2R L, LE LK
MiZBHsE L, R L CHERIE T2 VW) 74— F "y 2 X0 A xX=V v v 2T 000
B EAR>CTwd, TORWES D &, D4 X =¥ v ZHRTCIEIE T R WBIEN RO
FeE2 BRILCTw 5,

AP, 2 DI 2 FH L CHEY L coififl GE) 2b23, Thbb, @EHKT
B2 UG 3L, M ORECE) 2 IS EIFRZ F o ZERSHETE 5, Zld. 3X7T
R OEAFICHE A 2 G022 Al REMED 5, #HNRETIEME W N EEE 5 R EE X
FWd, HHAA -V VI TIERHIN W EE A v e -T2 2 0F i 0T
Rl AREER e -7 LT 208 B DR, 7Tu—T DA A=YV IBA[RETH 5,
IO, AR BHEI~NETREVRATZVENRLETEIRAVT Y =4 A=V v b % s
INTHEY, chbe T -T2 HABEDEILARA—Y VY 7L UGmMAIRETH b,
3RITHERE DI IE. invivo A A= v 7 ThH b, £HLTH, EHEHE Ik, MHERE &
22 fRAE, BEREI Y RAEDS P L — KA 7 DBARTH 2 720, BE AL ST A — X ITHH e TIRIRSE
HaHElt LT, EE T BIRE (74 7) CEENTOERICHRA TWS, Sl 2 XITHiR
E3RTTBETHKTE 2T —23ME5N7DT, BRTHENMLEZ V.

Hela #ifaZz A EDHEEE T L — MIBEL TIRAEEL-DB,
MigzRe l TRELEER. () ATEREER. () BAER.
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HEBRXRT/HFONARERESNDICAICEY DERHRE
Feasibility study of the nanoparticles derived from glycyrrhiza
in the application for cancer immunotherapy
Ok 52 1,2, $9RIETY 1, REEW 1. DMRRE 1. /NREE— 3
1 7 RURSAERAR, 2 A UK AR O T 7. 3 & LR SAMIEE RS AR T BT
ORyo Suzuki 1, 2, Yuno Suzuki 1, Lisa Munakata 1, Daiki Omata 1, Keiichi Koizumi 3
1 Faculty of Pharma-Science, Teikyo University, 2 ACRO, Teikyo University

3 Institute of Natural Medicine, University of Toyama

(5% -HN] chEcicka iz, £ oFEFLTICHAI N TH 3 HEOF Uilb 26 F 7 K
TRAERT 2 Lk L7z, ZoHEREKF /KT (HE NP) 2 HUREURMEC S 2 BHAH
FabRIC/ER 2% &, BRI Z SRR EMbcE 2 C L 2 HL L L, 20720, HE
. 7 e s LYy — v e LCHIHRIREIC 2 2 b D LHIfF I N5, £ 2 TAWIFETIX
HE NP OBHRIIE~ DBUA & %23 A fofeftih~ o o O Al gelE 2 BT L 72,
(73] d0OEaiH R NP 2 BRiiakk (DC2.4 fifig) wwisinL, 37°CT 4 BifisE® L 7=, #
DHOMIENE Y AR Z 70— 4 b A+ ) —B X OHEAL —F— B CBIE L=, £7-.
EFAHIEO=7 FYVIIHTA T I v (OVA) ¢ HE NP oRE&R%Z 1 EMB X2 M= X
IS TFRE L, 2o 1AM OVA FE Y v o3 (E.G7-OVA #ifld) % B FEHE L., IEEAm
% SRR BURESS 0 R % 3l L 7=
(5 - &%) HE NP 12 DC2.4 MEMICEIERCEDIAET NG Z L ARI NIz, 2D LD
5. HE NP (ZEHRHEMNICE D AE N CRAMEAFFEL T b 2 L B HER S i, TUBE o
DOFEICEIL T, OVA HfhfuE<cix E.G7-OVA Mg 4% & X VIS A oM 70 b h
7243, OVA & HE NP off <l E.G7T-OVAHIfDEBIXHEI N, oz b, H
B NP IS S 2 3R X FET 2 2 LAUREI Nz, Bl X Y, HE NP (3254 fufisikic
BIBFH7 2FvT7yanxvir L OUnHTERb DL WIFFE NS,
(FiEE] AME o —iiE, HRRPEMBATIERE F— 2B X v iThbhi,

Eii eyl OVA OVA + HENP
2000 2000 2000
‘E 1500 } 1500 } 1500 }
E
#1000 | 1000 } 1000 }
*¥
E’g 500 } 500 } 500 b
0 0 0
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
BHEZRZBA BHEZZBBER BiEZZBAK

B HE NP OHE e Zmh S8 3 B9 % Bat
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& % ABENRM VasSF BARICKDETILNVRATDNA T A A —D U JENREREMT
—COVID-19 DEEBELRT A T—
Bioimaging analysis of an anti-vasculitis therapeutic drug (VasSF) in a mouse model:
From the perspective of the severity analysis of COVID-19
OBAERA 1,2, /INHERT 3. 8AKRTE 3. BHERS 4, BREFE S, PILEE 2. gaARMS 2,5
1 TEELERT, 2 THERT, 3 EHRERME, 4 75K, 5 A-CLIP 58T
(OKahoko Hashimoto 1, 2, Minako Koura 3, Osamu Suzuki 3, Fuyu Ito 4, Yosuke Kameoka 5,
Toshinori Nakayama 2, Kazuo Suzuki 2, 5
1 Chiba Inst. of Tech., 2 Chiba University, 3 NIBIOHN, 4 Teikyo University, 5 A-CLIP Institute

[Fa] MERIE, 2HFO/NEORIELZHREL TLEH T, THRERABROERETH D, BB
ZREREK MPA)L, Bl IS4 L, BB IS 2EE TR ERIAE & & 72 ) B AL TEBTEA
272 %, —J, DNROME R - NREIZ, EENREIRE A K2 EMOBRYEH D7D, KEfhE
sra7 )+ 7 A U RARRESMERERIE & L CRHEL LTV D 2%, MPA TAHE S & D il 2
KDBYIEY 276, NL7 a7 ) VREAIOBGPRFLEENTND, £ 2T, Hrld/lEsHE
DRV Bk ORE 7 a7 ) BR 1) DR 2 ARGUAR 1gG Wi ScFv @ 1204 7 e — 25 A
77— %L (Kameoka Y, etal., ADC Lett, 2017) . ZDHFNSIME R~ 7 AT /VICHE D
IRFEIRNSH D 1 7 m— %8R LT VasSF L4 L, TOERS 173 VAP2 (ApoA2) ThH
ZEEHE L TCE (KameokaY,etal, DDDT,2019) , SARS-CoV2 A /L AJEY D EE(L CIf /&
ROFBREPMEINTNDZ LR ENDL, ET /L~ T AL I COVID-19 BEDIMEH T VasSF
S ApoA2 (BLER) ~FiAT 52 L ARTREREREZETE WD,

(F7E 715 MAERET L~ A SCG/Kj ~ 7 A% VasSF TIRHE LIZBRORFZAM - B, i, M
i, gD/ T 7 ¢ L E R RV, BT UAEH VasSF 7 B Y ARk SR T VasSF O JRTE
R U=, F72. VasSF BHUKRKT - scFv TH 5 Z L5, Rabbit fi b b Fab HUiK - 524k HT
rabbit “IRFLIR T VasSF Z i L7z, HE Yo CRIER, VasSFRERIXT VX NA A =T T
AT I SEBEMEE G ARITE TD 3D A A=V ZI L W T OEREA RN LT-,

[FER L EBE] MERET NV~ A% VasSFIEHRT 52 & T, B, Wi, Mg, RETORIEDL
ERRON (X)) | ESNERIETNICBVTIX, VasSF OFEAIRAE & ORI S M-
=, AR, TBIEHERE IS b B TENE D FEE= & K21 D VasSF OIE) Sy & OVER %
T 5,
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T3 OHRARA Ca” BIREDRFZER/\2—2 DA R1L:
BREMRA/NA7-REMEL  RIBEHEE
Imaging spatio-temporal patterns of intracellular Ca?* dynamics in a model liverwort
Marchantia polymorpha: spontaneous spikes, oscillation and long-distance propagation
OFdt flizs b2 35 B V2, iy & 12, JE fUEEE L R KL AR prs 2
FORUERRLR - B¢ - BT - VICHIAEYIRIAE /2 R TR
OKazuyuki Kuchitsu"2, Yuka Yoshizawa!?, Toru Ikeuchi!-?, Kenshiro Watanabe!, Kota Hasegawa', Kenji Hashimoto'-2

Dept. of Applied Biological Science/*Interdisciplinary Agricultural Science & Technology Course, Tokyo University of Science

2 ORFIC XV FE I N L HMIIEE Ca? R ([Ca®] o) 2L DIRFZER] ¥ 2 — v I3 E R D IFH
R ORER % 23 A, FAE-HREKICE T 2 ARNABEELCZ DX =X 4, EBENE

RIIFALR L% | FRICHEYICIIE & A ERRIR S LT in o, FA7- B Ik, (Rl A3 A < s+
TR S 5 7 & 7 A E = 27 Ol Ca>BiflE % R 74 74 A=Y v 7T 5K
BRR AR L. S BT 2R 2 — VIBIK D BRSSP A = X L Ot 2 ED T\ 5, 7
IR, il R [Ca2tly LR (Ca2 284 2) VRS N2 FHOBRE A L7, 20D
SEPE X, M IC B o T 0 | MINE R L - SR D HEREE D AT o ar PUE & D BfR o fiF
Wiz T b, —J7, BRiESEmR %2 R S RIRSEm S C 1L, [Ca®t ]y DAIRD & IRENIZS (L A3
X N7z, WEH] R BURAT 2> & | AR O I /J0E & RN A L o E & o HBIRIfR 2 F R L 7=,

REP AR R & FE 72 7\ 23, ZrBIUUER T D G R - LB o R 7 4 % F6E X & ik ek %
WS 2 L F 2 b, FE AT 5 & @ SIS R 2 (E L. RN RI0E % 758
T2, X7 RN AGEEORIME 5 2 % & [Ca2t]y /KB 1.2 mm/s DEE

‘ﬂi CD o THIRICERE L 720 KL RO 6, Ca> BIEE{L D TR HE D & 3

. BRIZAL & FSGEEEN 2 & DM BEIER S EENEEOMAE ED Tv 5,
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High-Content and Label-Free Raman Imaging of Hepatocyte Functions
under Drug Administration
OMenglu Li'?, Yasunori Nawa!?, Seiichi Ishida*?, Yasunari Kanda**, Satoshi Fujita!?,
Katsumasa Fujital?®
1 Department of Applied Physics, Graduate School of Engineering, Osaka University
2 AIST-Osaka University PhotoBIO-OIL
3 Division of Applied Life Science, Graduate School of Engineering, Sojo University
4 Division of Pharmacology, National Institute of Health Sciences

5 Institute for Open and Transdisciplinary Research Initiatives, Osaka University

Drug hepatotoxicity is a multicellular and multifactorial pathological process and a leading cause
of drug attrition, from the drug development pipeline to post-marketing. Yet simultaneous
detection of various aspects of cell toxicity without interrupting cell homeostasis remains a
challenge. Here, we propose a high-content and label-free analysis method for evaluating various
hepatic functional molecules and changes under drug administration by Raman microscopy. We
identified Raman biomarkers from b-type cytochrome and glycogen to distinguish hepatocytes
from the surrounding biliary cell population, allowing us to study cell type-specific drug responses.
Drug-induced induction and inhibition of cytochrome P450 (CYPs), the major drug metabolizing
enzymes expressed in hepatocytes, were visualized at 1370 cm™! and 1636 cm™!, characteristic of
oxidized and low-spin CYPs. Moreover, the subcellular distribution of hepatic glycogen and its
depletion associated with CYP induction were simultaneously observed by hyperspectral Raman
imaging, indicating relevant toxicity to glucose metabolism. These findings indicate that Raman
microscopy enables a multiplex and comprehensive evaluation of hepatotoxicity at the single-cell

level with the potential to further facilitate drug development schemes in the future.
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W FRIMRBSIC & 2 N TIREEO GRS I &
FEHEEY—ILE LTORA
Manipulation of lipid membrane fluidity by NIR illumination

and its application toward microscopic tools

Ol fde, BPRF R+, SEH HEL Bt B
BIRKEF 7 EmPlAtse i

(OTakeru Yamazaki, Kayoko Nomura, Yusuke Kurita, Satoshi Arai
WPI Nano Life Science Institute (WPI-NanoLSl), Kanazawa University, Kanazawa, Japan

E-mail: satoshi.arai@staff.kanazawa-u.ac.jp

A photocaged technique is used to provide rapid concentration changes of a bioactive molecule by
ultraviolet (UV) illumination, enabling the direct observation of the dynamic behavior of molecular and
cellular functions. Yet, the methodology still suffers from the available number of photocaged compounds
and phototoxicity by UV illumination. To solve the problems, we proposed a near infrared (NIR)-operated
system that allows the on-demand release of various bioactive molecules and creation of a concentrate jump
at the targeted place with less phototoxicity. More specifically, we prepared a liposomal vesicle where a NIR
sensitive photothermal agent is embedded into the membrane and a bioactive molecule is encapsulated inside
the liposome. The vesicle is expected to release the bioactive molecule in response to NIR laser illumination
because the phase transition of the lipid membrane is induced by photothermal effect. As expected, the vesicle
released an encapsulated ones by illuminating with NIR laser. It should be noted that a temperature increment
of surrounding medium was negligible when the vesicle illuminated by NIR laser. This is because heat
released from the photothermal agent should be consumed by phase transition of the lipid membrane
efficiently, not dispersing into surrounding medium. In this study, we further applied the system for releasing

a neurotransmitter such as acetylcholine and demonstrated Ca?* imaging in Drosophila brain.
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SHEBREO-OOERRERRELIV/NNVEDHSE

Development of the shortest wavelength fluorescent protein for multifunctional imaging

ORZH—f 1. AIHEE 1
1 KBRS PE R AR S P
OKazunori Sugiura 1, Takeharu Nagai 1
1 SANKEN (The Institute of Scientific and Industrial Research), Osaka University

FU 7 T kR # N7 (Aequorea victoria green fluorescent protein: avGFP)
RF|EENDEN Y T HIT, VEAR—F—T v A HO~—0—, MlaNREZEX-FF
HIET D7D OFBERENE Y v — 7 OFELE LT AmBF PRI Ry — L b g o> T
Do AFTARANTE Z 22 ¥R AMBLORREREZHMET 5720103, #ROLRBR %
7 CHIAN CRIRFICBIZE T 2 2B 21T O WER B H, EOT-OITITELE NIV EDE
CAERKHTH Y | HIRD avGFP (ZOWTH | FOLREAMICHT 27 I/ MAREANIZLY £
< OEINAERBEDIER I N TS, L LR G, FERMOEN S /37 HIZOW T,
2009 FEIZFER ST Sirius &R IS, KV EWEDLRE OB REITER S TR0, RS
TiE. avGFP ZZE L, Sirius ® 424 nm KV 6 & 52 10nm VY, 414 nm OFOCIR & £
ZEAR “Sumire” ZBRFET D Z LTI LT,

Sumire |E, Z DOEEPEE O X5, T-Sapphire 72 £, 400 nm 7T IZ W % Ff> avGFP 24 B
K & A 3o C Forster resonance energy transfer (FRET) R ORERENE 7 7 — THERRKICH WS 2 &
MNTESL, ZOFE, Sumire, T-Sapphire I%& $1Z avGFP 2 HAELLTHR Y | SLIRMIEDS CFP,
YFP &3 7eh, CFP, YFP & HWeBEFO FRET M7 0 — 7 OFH A v 22 O E EiHT 5
Z N TED, £7-. Sumire & O T-Sapphire [T bl K25 CFP, YFP & #7225 7= [A—ffif
HCHEDZ T TNV EGHET D ENTE D, LbEDZ &6, Sumire ZHHT 5 2 & TBEAF
O CFP, YFP ZF|f] L72 FRET B 7' — 7 Db « LK 2B 5 1WA L, SHEeEBlE21T
DT EMATREL 72 D,

Sumire(F ), T-Sapphire(fka).,
CFPUK() R U YFP (¥#a) @
JibikE () . s (A =27 b )
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N-cadherin {8 E{E FARIRALDTzHD1 0 I T —FF F
Development of indicators for visualizing N-cadherin interaction
OReE& 1,2, KIHES 2, EHMC 2
1 BlABIRBERE X & 2305, 2 KIRCREEEERI AT STt
oTakashi Kanadome 1,2, Takeharu Nagai 1, Tomoki Matsuda 1
1 PRESTO (Precursory Research for Embryonic Science and Technology), JST (Japan Science and
Technology Agency)
2 SANKEN (The Institute of Scientific and Industrial Research), Osaka University

KB JE DFEZEICER L . MU L 72 i | T = T 20 & BB~ E BB L T, 2 OB E)IcE
BB %217 Lo 3T O —228 N-cadherin T® %, N-cadherin 1% 7 V> 7 2RI 7o AHfE
BEXVAIETH D, TNETIC, MESHIatEE)IC 3513 5 N-cadherin DR G- 2 /R 9 5 i 1%
Y lev, L L, IMoFEDERICEH T, N-cadherin 282 & 2 CHAEMAT 2 D0 &
v 9, [N-cadherin BERE DRFZERIIIEHR | oW TR EF I N TV, Z DRz 2 HH I,
Ml ic 510 5 N-cadherin DMHANEM 2T 2 FERAE R WL TH S, £ T, LT N-
cadherin DA EF % A[#{L 3~ % N-cadherin 4 ~ 27 — 2 OBIF % HIg L 7=,

ddGFP (dimerization-dependent green fluorescent protein) (% ddGFP-A & ddGFP-B 258~7 v &K%
BT 2 2 L CRktadH R E L B £ v EHETH % (Alford et al.,Chem Biol 2012, Alford et al.,
ACS Synth Biol 2012, Ding etal., Nat Methods 2015), & ® & v X7 'E % {3 % Z & T, N-cadherin
oMM A R ORE L2 HIE L 72, £ 3. ddGFP-A KX U ddGFP-B % N-cadherin DA EH]
FEIH I NER S ICHFA L 72 NCad-GA & NCad-B Z{F#. L 7z, LL'F NCad-GA & NCad-B % b
T INCIDER (Indicator for N-Cadherin Interaction upon DimERization) & M-#5 3" % , INCIDER DAL
LR % Z N2 HEK293T Mifdic I S & Th | dOLIIBBm I NG o720, 2o 2 HWFEH X
% 2 LT, MW RO BRI B TR EDE S BIR E L lz, 2 ORI A5, INCIDER
1% N-cadherin DHHAANER % 1AL © & 2 A[REME DS H 2 O L7 e\ L MBI 3513 % N-cadherin
DIHEMEMAZ AL TE 20089 &% 7-»IC, INCIDER DT % HEK293T #ilfdic
ZNZENFEB T, HEE2ITo %, HESEBE CBE L2, ZO#RE. NCad-GA %3
B9 2 HlE & NCad-B % 6813 2 MlE 23 efil 3~ 2 #0671 5\ TR HOE B BIR S iz, T BT,
N-cadherin DMHANEFH O R[#iEE2 =4 —TZ 2008 ) a2 TR 72010, Ay v LfifeHl©
H 2% EGTA frfE T CHEPE 217 o 7o, I RUBAREE 2 v CEIS L 245 R, Akt 3 | IERE &
N o7z, LA EDOFER A & INCIDER (Z. N-cadherin O vl il AE % €= % —T% % N-
cadherin 4 ¥ 7 — 2 & L CHRTH % AlREEDE 2 b7z, S8 1%. INCIDER Z i L CHfif
a3 1 5 N-cadherin AH ZL/F FH O R 22 R IE R D 1815 %2 HIE L 72\,
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Nyt )LRBIAS Y UM R DR
Development of Bessel beam Raman microscopy
OBEE—19] 1,2, HPRF 2, FEBHAISE 2, Li Menglu 2, AfRMEE 2,
ff#5e/ 3, Smith Nicholas 4, BEHNEHE 1,2, BRHZE 1, 2,5
1 EERWITRRR 7 + + o3 A 4 OIL, 2 RBCR“E LAEWTIER], 3 JUMRSE TAEwHgest,

A KRR SE7 0 v 7 4 THFFE | v & —, 5 KBRS B S0 T b
(OKazuki Bando 1, Syumpei Yabuuchi2, Tomoyuki Murashima2, Menglu Li 2, Toshiki Kubo,
Ryosuke Oketani 3, Nicholas Smith4, Satoshi Fujital,2, and Katsumasa Fujital,2,5
1 AIST-OIL, 2 Department of Applied Physics, Osaka University, 3 Department of Chemistry,
Kyusyu University, 4 IFReC, Osaka University,

5 Institute for Open and Transdisciplinary Research Initiatives, Osaka University

As a non-labeling analytical scheme, Raman spectroscopy is now applied to biological fields. Raman
microcopy utilizing Raman spectroscopy provide us molecular distribution based on the molecular
vibrational information with microscopic scale. We have been developed Raman microscopy and observed
biological samples, like 2D cultured cells and these molecular distribution, drug responses[1,2]. Recently,
3D cultured cells such as spheroids have been focused on as samples that are more similar to living
organisms. Methods to observe their function and structure are required. Thick samples like spheroids cause
background signal from out of the focal plane and make the image poor contrast by typical epi-illumination
scheme.
We recently developed a Bessel Raman microscopy, which utilize Bessel beam for illumination[3]. Bessel
beam was illuminated along with detection plane by an objective lens and Raman scattering was detected
by another objective lens mounted normal to the illumination objective lens. Raman scattering light from
the Bessel illumination was collected through a slit and spectrophotometer and then detected by a cooled
CCD camera. We mounted a conventional epi-illumination optics in the same setup and compared these
optical properties.
We performed Raman imaging of a HeLa spheroid and confirmed that the result of the Bessel illumination
showed less background signal from buffer solution, substrate, and optics because of the side illumination
geometry. The signal to noise ratio was better and cause clearer image in terms of the deep inside the region
of the spheroid. This is due to the self- repairing property of the Bessel beam. We performed around a 80
um living spheroid and molecular distribution of biological molecules; cytochrome (750 cm™), Protein
(1685 cm™), and Lipid (2850 cm) respectively. Recently we are improving the system to observe larger
spheroid (~200 pm) with larger field of view.

1. K. Hamada, et al., J. Biomed Opt. 13(4), 044027 (2008).

2. M. Okada, et.al. , Proc. Natl. Acad. Sci. USA 109(1), 28-32 (2012).

3. K. Bando, et al., Biomed. Opt. Express. 13 (6) 3161-3170 (2022).
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MBALRHFELHESIAL—2aV (LT AV I RBEERT VAL O ILIAEEE R
Three-dimensional structure observation of 8 glucan derived from Agaricus brasiliensis by
Physicochemical method and computational simulation

Okl . JFEIR L, BEEWR . AREET L AR 1 Wik | AR . H

R 2, AfEf— s REPM{ S, IRERIE.Z 4. /N IERH !

VBCEER - fEan, ZHAER - BT, SHUREK - 35, 1T
OYoshitaka Matsumura®, Kodai, Inoue!, Makoto Suminokura®, Mikako Kubo?, Mariko Demura?, Takayuki
Ichiokal, Yasumasa Morimoto!, Mitsuru Tashiro?, Ken-ichi Ishibashi®, Naohito Ohno®, Mineyuki Hattori*,

Masaki Kojima*
School of Life Sciences, Tokyo University of Pharmacy and Life Sciences
2Department of Interdisciplinary Science and Engineering, School of Science and Engineering, Meisei
University
3School of Pharmacy, Tokyo University of Pharmacy and Life Sciences

4National Institute of Advanced Industrial Science and Technology

THY 7 ZAEKB TN TGS R GG EH 72 & B4 RBEERH 5 Z L I b T b,
ZD7®, HELHLICHE CEHREPT TSN TS, LELAREL, —RICBINMA v IZIKICH
FICK KFES EDRE VW DERLSREETH 2 2 L BALNT WS DT, REERITICOWTIEdH
TR IN TR, Ko T, HAld X BUNEREGEL 72 & OB oW LA Fik 2 v Cd
VIEHIERE Z# B L =S SO T H Y 2 RHRB I AV H v O RIRARKREE B 2 34 C % 72, % OFEE. X #if
INETRIRELEL CIX S i Ch o722 &, 2 DU LD ERGBH o CExNENIKKDIECTHhL L, 3 &
D LT3 BN L MERDORETH 2HREELRD 2 L, MITOREINLBAREND Z L2300 h -
Too Fio. SRR BEME CBIN X 7z b D1, X HYVNAEIREEL B & L7z TR o I 3w
TTOBGT EFEDB RN LD I N, THIC, EENMR T Bl 2L & 25, HERL 3 &
DREDTREED B 2 Z L BRI Tz, TRHICMAT, D TEH¥E Y IaL—vavbibnr
REWEC X BUNEREEL O T — 2 Z v CEHRE L 72 UG 2 & o | 7Rl 2 K R X — G I CTHE
N3 5,
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BFRNNAIR—ARGIAA—=D G EHR—ERIMLEIGESHTIZ LD
) ARHiE A RERAEE D BAFNE D D RIfRAE
Visualization of Saturation Distribution of Fatty Acid in Mouse Livers
via Near-Infrared Hyperspectral Imaging with Support Vector Regression
Oy, RARE L tharE 2 Mt EREA L KRET 2 EHaP!
VHORBRRLR AR AR Sl TAFeRt <=7 ) 7 VAR LA
ZRBRNZRY: REBEEAWISERE 73 T ARGl e B
OAKkino Morit, Kyohei Okubo!, Tomonori Kamiya?, Masakazu Umezawa’, Masao Kamimural,
Naoko Otani?, Kohei Soga*
!Department of Materials Science and Technology, Tokyo University of Science,

2Graduate School of Medicine, Osaka Metropolitan University.

PTARAE (NIR; 800-2500 nm) (%, A& @M ICEN 5 & & I EERD T DG R PINARN S
KERETHY, BHFEITLICART PAFEREZIIGTE 24 X=X XT P LA X =T V7 (HSI)
Bl OISR 3 A T 5 D, A X LARTIC, NIR-HSI T X o T DRl B iR A o0 A 03 JE
ik, R CHEb I N D 2 BTG L2 2, Lo L, BRI H5 L CHFIEZE O 23 A ~ D itEfT
YR7 DHEICHKE 2T 2720101k, Bifea., “BHifA. 2R KA M E 2 /HoEE %,
oy Z b 5 Z L BRETH B, AWK TR, MIEEECTIEASERL TV B EEHEO
iz RN T 256 A e U<, lBBEORIMEICER L., 204 X =Y v 7 eilAhiz,

~ U AGEFERED LT 4 MEOEERBEEO W% 5 H-32 M5 x 7212 1P % i
L. NIR-HSI Eiff (& : 760-1885 nm, -3 FEIFE : 2.2nm) % FIEEE S & ICHUS L 7z, FFAREE
T OENENIEREAEIX, Folch dJEIC X VLB E 2 A A7~ 72 7EEARY P AN
(GC-MS) icflt3 2 2 LI X W HIE L 72, MITE L 72 ZABHTERIR L 2> & | 3R o g IS o faf1E (s
IATEEE o Hifh &/ B & & HAES OM) 2RI L7z, NIR-HSIHIC X V135N 20 RMNET A~ 2
F AT — & % JERIEEIEONT O TFETH B H R — b2 b oalli (Support Vector Regression:
SVR) Ziricfik L, IFHsEE I & % 2 2 NENie o BOF1 B O HEERERE 2 Mt L 72 BT IC v 5 3
JEH#iPH % 1000-1400 nm (ICBRAE L. AiLEE L L CEEHEIEM (Standard Normal Variate: SNV) Z 2%
179 &, OB DEIC X o THNBICETRE T 2 IENIREK 73 D& AT RIME D 2 <7 b LD
W LB I N, TGRS E £ 2 IENE O S £ 0.73-0.84 TH - 7228, NIR-HSI IC X
Y RIEFRE0.96 DNEE TR OB DRIMIE 2 HEE T 2 2 L 3 TE e ULDOFREEDL S, i
Kb Tl AL & L W IRIHER DFERE 2 & DIRFEIME OTEH A, NIR-HSI 2 X Y 1554 5 AlRErE:
DIRE X Nz, Z ORFRIZAENIIT O ERE W % AL 3 2 ¥ E G T E O Bl I 23 0 | P
TONREEM OB D 2 i 4 DR DFIERTF O R FIHARZWHE DA O —Bhic 7 3 L IR S 1L
%,

References
1) K. Soga, et al. eds., “Transparency in Biology” (Springer, 2021).
2) K. Okubo, et al., Biomed. Opt. Express 12 (2021) 823.
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Fluorescent protein-based extreme highly sensitive thermometer
for exploring biological thermogenesis phenomena
OffEtk— 1. KHMEE 1
IWNITNEIEE IR
(OShun-ichi Fukushimal, Takeharu Nagai 1
1 SANKEN (The Institute of Scientific and Industrial Research), Osaka University

MRS 13, EYER T ek 2iCk o CHEAKNTTH L, DT A 1 ComEELTh, £
HSPAIEN > 7 F MR 7e & OMIADIRAE R BGEE S - EEE e CofMiigL v D55 Fw»
BT B, WA, MIREPEE R WD - E 2T B 2 2N E L~ THAREICHE
25701, IFEFICECVIREREE CIRE FRAZBRACE 2482 v 0By —2 v v — %
FLiz, XA~—EREERFHFOR VNI RN AL v, T vHENL v 22" (CFP), X3k
ez v o 28 (YFP) ICREA L7z, Mifhe & v 82 8ot T 254, KiEcli~Tu &
RIERKIC X b CFP & YFP DOfgfisa< 729, CFP Ziiie3 % & 7 =2 v 2 &2 — B 3 L ¥ —
B#E) (FRET) 12X Y CFP 2> 5 DHNB A L, Z N> T YFP 26 0H#EA S LN 5 X9
IC72 %, CFP & YFP I3 o ERICEOiglEd 2 720, YFP 20 6 050G I3A 3 %, miilé &
voo8 %, HEUIKi~7F F P2A %4 L T HeLa il oflifae cFH X & 23 & | AR EE
i (30~40 °C) 2B\ T, FHIRE BR L & i CFP/YFP #0tH o ksl s nr-, £
72, MR E ~DRATY 7 F AES % N4 % 2 & ©, /MEE (NI - A, B, 2 hav
FUTA~RETE 2 L %l L7z, Hela Ml CORAKMMEREEIL 1 "CoOMmE BRI L
THIFE N T 45%, /MEARNT37%, I ba v FY THT2%%EML T3, IR
DEVANIERE =L R L 2.2-12 f5ORERREL 70 T O® v —3H 7 fian
BREBREHNT 2005178y -1 b 2 L3 fFE N5,
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Sensitive single-shot 3D quantum sensing with fluorescent nanodiamonds
ORTfEfE 1. ToHaBER 2. FFFR 30 4 1
LIRB R A EMPEIER, 2 B RIAEANIIERHTERERE, 3 #iid K& T LAAEAT)
oHaruka Maeoka 1, Ryuji Igarashi 2, Shin Usuki 3, Takuma Sugi 1
1 Graduate School of Integrated Science for Life, Hiroshima University
2 Quantum Science and technology organization

3 Research Institute of Electronics, Shizuoka University

23 AMIREC ZALMIAE 72 & 0 B AT A3, JEIH o IR e flfE O BRERIEMEIC L 0 X S R
52200 % Wb 20t EEN TR E FEOMED 2 » Pl EoiRE % (1)
KEER . Q)FRFICEREIST 2 Hiffins b 5,

(DEEICO VT, ROEECHM 2 & ORI R LB 23 8~ O TEH 2RI 2 ) . |
RN ORI ZFABHNT 22 b, BHICE MR C elegans % BEMEED HE
PIC HBICHfitE s 2 THBIK L Zy ¥y o2 7o) 2BIFLZ[ 1), XKIic, HLHRE 2
BICEEEICREFITRERZE vy P —Dd LA Y2y FF 7R TFICEHL 72, BER
(Igarashi et al. 2012)IcfiEvy, BT A VHIBHRKEZFHAL 72~ 4 7 v EREHIC X b 844 v
K Fo#CmEZEEL, RMUELKELZ D DHRENRPCHNYE RO ENL 0L <
XA YRF D> 7 F 7213 % S/N 100 f50L ECREIRIICH S 2 EIRF A —v v 7|
DREHEL L 2o TNOHOEMNIC L D EREEICAERNBERRIAZITS 2 L2 AMREL ko 72,

(2)2 7 PO O FREFFHANC DWW Clid, FrEseE ey L 72 3 DR/ % - o7 1 MDA A
G CTARA—V Vv VT REMRRTA M7 4 — L FEEBEER 3 2 & CRRTTREL E 2 72,
Z T, HH XA VR FLE e — X2 RAE L=t Bl L, A4 YR FZ2EEe & 3 ICHL
DIAFRIHREENE Z4 7 4 — v PSB85 R, Salkida o3t 2 4 YR T
DY T FNDHREFERA A=Y v XY, EEFERICHEHT 2 2 Ll L 72 (K 2),

S, o EHBEK L 7 v X vy 2T AR HW, BHEICE) < SRR E N CERHINE o 5
 FIRFICEHIIT 2 FETH %,

1. SF&E74 714 — LV FBEHETHRE LARAOLEEKE 2R T4 F 74—V FEMBEERAV., BXL A VYHTF
Y TIE A LICEGE R L., Eﬁakﬁ(ﬁm%iﬁﬁkﬁwﬁﬁm_ LENE—XZRELAEERTHARFL S, HAEX A YHT
HWiRT2L5. xy BHRT—C%FIHT 3, DT FNDRHREEIRMIC, D OEHRREFICHEE L,
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Super resolution microscopy reveals fine structures of the Golgi apparatus and ER
associated with interaction between organella
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