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Bioimaging using light and radiation and its application to therapy
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Development and application of computational 4D imaging
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Developing an Accurate Method for Tracking Signal Dynamics in Cell Populations

within Deforming Organs

oChentao Wen!, Kotaro Kimura?, Shuich Onami'
1 Center for Biosystems Dynamics Research, RIKEN
2 Graduate School of Science, Nagoya City University

Introduction: Challenges in Cellular Tracking

The advancement of modern microscopy technologies has enabled unprecedented imaging of cellular
activities in living organisms, spanning large tissue or organ areas. This opens up new vistas for investigating
intra-organ cellular communications, including the crucial special case of how the brain processes
information. However, these advances come with their own set of challenges, including the need for
sophisticated cell tracking methods to extract cellular signals from time-lapse images, especially in freely

moving animals exhibiting extensive motion and deformation.

Our Solution: A Novel 3D Cell Tracking Approach

To address these issues, we have developed a cutting-edge 3D cell tracking method that utilizes a two-step
approach: deep learning-based cell segmentation and a tailored deep neural network for cell tracking (Wen
et al. eLife, 2021). This approach successfully tackles the long-standing issue of tracking cells undergoing
non-linear movements and extensive deformations in 3D environments. We have rigorously tested our
solution on a variety of datasets, from worm brains, to zebrafish hearts, and 3D cultured tumors, proving its

resilience even under conditions of extensive cellular movement, low image quality, and large cell numbers.

Further Advancements: Enhanced Features and Versatility

Building on its initial success, our method has been updated to encompass the latest cell segmentation
technologies, which are more effective for cell instance segmentation and easier to use. It also boasts an
improved tracking algorithm, based on a standardized coordinate system, that can adapt seamlessly to

different imaging and motion conditions, without the need for manual parameter adjustments.

Open-Source Toolkit and Community Engagement

To engage the wider community, we provide an open-source Python package and Jupyter notebooks for
neural network training and cell tracking. These notebooks include guides for biologists without
computational backgrounds, enabling easy visualization and verification of tracking and neuronal activity.

We invite researchers interested in 3D cellular tracking to explore the potential of our research.
References:

1. Wen, C. et al. 3DeeCellTracker, a deep learning-based pipeline for segmenting and tracking cells in 3D
time lapse images. eLife 10:¢59187.
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Super-resolution microscopy using nonlinear fluorescence responses
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Development of all-pulsed two-photon STED microscopy for brain tissue nano-imaging
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1 BB AITIRRE MBI ER & v & —/AEBAIIEIr. 2 IR R PR B EEoest
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Structural analysis and visualization of intracellular water molecules using Raman
spectroscopy
OLHFE, ZHIEN
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School of Medicine, Keio University
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[ - B2]  HaCaT T~ AT MUZIEY M a L c ¥ VX7, SHIZIRES C-H
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Interaction between Biological Samples and Shock Waves: From Observation to Application
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OKeiichi Nakagawa
Graduate School of Engineering, The University of Tokyo

FEE PR & v oo T BRI AR 2N RE LA A ) N A vy = VT vy 7T Y
NY) =l HICE T2y —LD—2Lh)00h 5, BHEKETI—ICXZ2HITMRD T
BERERELY) 74 TH Y, ERNEIFREN2LDOYV TA XA LTHRET LR TE D, —
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—J5, EEWCE R D AL, BERNSA F IR R R R RS, R
VI AZEFD O 7203, COMBEEH3 2 LT, HlzITEEeAA A5 v TAHICTHD S
2F0EGIEHT 2 2 L8 TE L. FROLIXERNICTREROVEELZZ T 5 20, EEEIZES ICE
b, EHRICFES LA TER Y, T, FHEHEEHEFEVR2SEER 2 EET 2720,
ERFICH T 2EAFL LAY —RICEARENR P L —FF 703 FEET 5. 2o ofRA %
25701, TAIGEBROMHALENTHL I LERLTE R,

KFEFEOFE TR, TFEREEEZ AL S 28 L WEERMic oW T 5. Efkolk
ERHEZ B L 29 v 7 ric X b, 1 TRRE o@E &SRR AR L2, X, FEEMZICHL 25
WS A by — bBEABEE L IERAHEA X — Y Y I o WTHEBN T . EI LR A Bl R &
L, 97 x 5.9 mm2ofHEFIc Ty v I it s v 7 vy gy FERAIZEH L. M EIX
NAF Y TN EHREEOMBEREFI L ZICHEAMTH 5. dEEOK T, B L A4
A v T, Rl & OMAERICOWT, 4 2= v 7% BB e L 7=5eic 2 0» TN
T 5. flzIEEE 1500 m/s DEFHE A 15 pm OMAE % @i 3 2 KEEIZ & 410 ns TH bV, Z O
MICEL 2P 7o 2 %2222 L BREETH 2. ik LEEESHGE OBE %2 K
HS 2B 084 X — 2 v ZEfli 2 BFE L 7-.

ARWFFE i AMED M IC X 2 MEEEX v P 7 — 2 02 KMPA T oY =7 b
(JP19dm0207076h0001) F X ' JST & ¥ 251F (JPMJPR17P9) DX g% %) 7=,
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HE B FEESHGBEMBED A N\ EREERITY—ILELTOER
Second harmonic generation (SHG) microscopy as a tool for protein structure analysis
OFEMIE 1,2
1 FACARESET A b RE R AT IS 2 v & — | 2 JE B RSB IR R EE R AT ST Pl
OTomonobu M Watanabe 1, 2
1 BDR (Center for Biosystems Dynamics Research), RIKEN

2 Research Institute for Radiation Biology and Medicine, Hiroshima University

27 7 A BT HMEE (cryo-electron microscopy: cryo-EM) & X fihli @& dT 23, % v X2

BOHIIREEZ R L VDN REECHR 2 720D FEATFRTH 5, X2 v X7 EoREH)E
BT 7201003, KIEAIEENMR)® 7 2L 2 X —3E o v ¥ —F#) (FRET) Biffi 28 F 1
HubnTwsd, hooffiiid, KEREEZETHY, SHRHEREER LS, 278
WG B ORI T 5725 9 —J7 Ty X VoSV BRGERITICH L WEX ) 7 4 ZBhNT
ERWELI0?2 bk, 20008 LTHELEICE B LT & 72, ARGHE Tk, IERIELEL
FLRRDO VLD TH 2 HFE EFEFRE (SHG) ZFHAFE L Uz & v o5 7 EREERAT H o
AIREMEIC D W T L 72\,

SHG 1x. VMR IC BTk, BUNE, 27 —7 v, BiREHE R &0 & v o3 7 Bigii
DIEF @RI O NTE =, X 0 EHlIciZ, SHG i3, AABLKMMGT-E— A v F 2>
ST REETHREL, SHG R EN TEAKRICE T 2 20 oRHICHE T 2 ot v v
VTR EN D, SHG XofRa (R &, 20T vy v K3 %, $74bb. SHG R
Hld, a~Y v 7 RADE Yy FREXRVAIVEO ZRMEEICHRK L TE Y, X v B oREER
FIIET D27 _IVT7 ) —DEXY T 4ICRVIHGELDTH D,

a7z b ix. SHG A2 v o8 7 EREL R Z KL CTnwd 2 e 2 FiET 201, £3. W
INE—REMECTE % SHG Ftitl 28 L, SHG RABMNED X 7 L A F FIRIFI 7
EHEZ MRS 2 Z & ZEEBA L 72, UNVE 2RI L TES M 2 m L X2, BuNE 2 s
5aﬁ%17)/ﬂ47—®ﬂ@¥%—f/b®ﬁﬁ%ﬁﬁfééoé%u\t24v%/7i
TR VAN EEWNRE LT, 2 v BiGREENETIC BT 2 B ofEEiEL ) 7L £
A LCERAIT 5 Z & W%Ltou<FL . B E Dl oEIh o7 2 b T4 VS
DENRE % BT 2 Bl 2 2 L7z, S HISAEMIRENIC B 2 13RI ch 2 L D EX D, 2D
X 9o, BENR WAL IR ON 2 b DD, SHG s v < 7 EiE2imh £ 7213
AN CRHETCE 2y — L R VB2 A[REER R L T & 72,

SHG 13 [MBHERE ICRRRA k] & LTI N TV 2 2 &% w2t SHG I3 fAEREE o5
maihE IC RPN RBIR ] Clid v, BHTRAEHN e Cotto R LAbe e LTRliI N5
7 MRAMERE G RS IS 7 SHIPHN CRRIES T o TR AR THERI Y F I A AL ATY
57200 TH 5, SHG Jlx, KK, 2 v 7 EEOFRATE sz ] o Th b, R
DJ7 %1 SHG A5OSR Y — 1 & LTORT vV ¥ AREDLIITENTH B,
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AT R OEMERES FRIVEHRIE I HIEIL SIM-AFM
Upright SIM-AFM for imaging elastic modulus and molecular expression on living tissue
sections
OFfFH 1, BHF 2
1 B RREFAMBIITFER, 2 SIURF T/ APt 9E T
(Oltsuki Shioka 1, Satoru Okuda 2
1 Graduate School of Frontier Science, Kanazawa University

2 Nano Life Science Institute, Kanazawa University

AL B o B 13 M o ol B, E B DR I E AL B Z EBAIL T W3,
L2L, 20 X9 KDL A LR XUHEEREClRE I N b0 TH Y, EX =Rl
FRPER I 30 2 5k & BN RE & OBEITRAITH B, FriC, RUCHERRICE W CliflafE s
CICHERER R L AL NTE Y, BRA Ml O 7 2 IR EMNICA Y —Th B
EFEZHLNDH, HBANGOMED RS IZHA L2 Ik > Ty, 2 2 TRIFFE IR, A%
T ZRITTARRNER D S E et % . MIREENRE &2 SO 3 2 43 131 & RHIGAT T CEHENF 2 Bl & F g
L7co MK, MO MMERZFHIT 2 -0 0EED S < F, B2 HOCIMBMEE & R +[H ) B
(AFM) Zf s b7z b DTH o7, LA L., BiEHEE QKR O H# G 2 IS 2 Dicxt L,
®“H I LD SR EEREHNST 5, 2070, JEADH 5 ZRITHIKIC BT dOR O E AT
LA CAEIR D e 2 RS 3 2 3L o 7, COREER RIS B 72010, Tk ld AFM,
BN # RS IRBABEREE (IE37 SIM) %A &b 72 FiBl o Hifli % A% L 72, AEl % 4451
BfEI N~y Ao BEHMYI T ICER L, R0 %M~ v 778 DNA 3 704 g <7
RS T S LIS L2, Z OFER, KB L TR & 7 B IR S 2 #OLER 2 bR T
%, R~y TOEBAZ — VI3 OREE —B L T, L7zdio T, AREIZAE R 220K
TCHHARNER D 1R 2 . 0 PRI L ST CRRIIS 2 & LD L 72, AR 138k 4 7 A
CEHEICHATRETH Y, FE, REA KA RSTICERT 2 2 EaWfFE 3,
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WINEIZLDTOF BB BRAE DR ERFEADZZ L
OWNAEET 1. ARKEX Yy ¥=—=% 2, KFWKIE 2, HAK 1,
LAEKR - 8 fs TRHETZERT. 2 UK - S E BT SErT

RN oM. OB RIS U CHB OERE - Ey - B0 22/ 2 — v R il 3
AN kv ey IR A D, MIE2ERNT 2 ERICIE. AN L I 2 IEE B AR A
VT vEAERPARED v = LT E . #IREAElTT 2 F B OB FE T 5
LEZLNTVS, Lo LEERRAN ) v I —& LTHEREL 30, X4 F 3 v 27 1cEH)T
577 F VEKDEMANA R =V EHRET 20 THEICIE. KRECRHARELS O,

LA E COfE T, BEERDOIEH - il X — v A — " —2UNEIC X o THIfI 2 5
TR B 5 2012 L 72 (Nature Materials, 2019), fUNE 1. BEEBEIC/H1ET 54T KANK & 1
ML, 775 vEROflf#EIRT GEF-H1 Z{vhMg Fickiie s 2, filifé 2 2172 GEF-H1 IZ73E1k
L. RhoA -7 7 F vEKEHEST 2 2 & CEEMOFHELZFHEST 2, EHIRE N L, MigES)
IRFICHUNVE IC X 5 GEF-H1 Offife & RhoA iEMALIZEIARICH YV IRE T/, 2% b, GEF-
H1 it o B2 RhoA KAFHI7 T 7 F v BRI O R — A X — 5 — & L %53 2 wlRelE
DR E N, M EORE X Y., MUNEIC X % GEF-HI1 iEM: o R « ZSRIHIENIE, EEPHE
FNRT 7 F v EEEREOASE L LT L Ex o5,
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HIAA—DU T ERBIRZRICLDMEEEA D E ST

Quantitative analysis of cell cycle by live-cell imaging and optogenetics

OFAR—F
1 BARMATE B AR arBI BB SE & v & — /R I 9E i
(OKazuhiro Aoki

1 ExCELLS/NIBB, NINS

Ml EOHEA L=y FTH Y HMiLDBEIEDFIENL . RIERNICEE R FETH 5 M.

[HIEE A (cell-cycle) | & MEIEH 2 BeFSHY 70 IR AEERS % £ C. DNA ORI YL tafke & D id
EHH DR HEFETT 5, MlFEMORIENL, 7= v 7K A v b RN 2 B RE OIRFHA IC
BRAES 2 T L TIN5, TNE TIGERY: - AALERYIC X o T Al R B 7 R
DL HBREI N, £722N0 DRTFOEENLMEESFEO P ICINTE 2, Fric, AR
Schizosaccharomyces pombe DifAJEMIX, 7272—> D Cyclin-dependent kinase (CDK) &4
BOVFA 7)Y vickoTHIflE N TH Y BEEN BB PRD L CEATZRDO—DTH S, L
22U, Z DOAEERFIC BT X 2 M BIHE O —#iid L ~ v D MR EE T O B e R I 0
ICHfRI N TV S LAz, PRBREZET VAT L L LT, ZOBNRIREVZ TR
FICEfE 2 2 & id. XY SR 31 2 B 2 R~ 0 R » V 1Ic 72 2 © & 23 AT
TX 5,

AKHFERTIE, 7474 A=V v 7 %Hihe U -MieEHoB)8ICBE 3 2 iR I 2 W TR
595, A ld, COKIEEZAEUL T 2 720 0, IR 4L ¥ -8 (FRET) oJFHlICHE
DN F V=% L2 AN F v =%\ 5 2 & T HEIMEE Rl X b CDK
WEHEOBEINZIREVICOWT, TMildL v conifl - EEAA[REIC R -7z, ZE Tic, #Milg
J O F BB IC 5 10 5 Ry 72 COKGETEDIREE V. R b L R G% Ldl) L 72 CDK D28
b EZBELTwd, X6, MERENZRFEZ VT, COKEESPHMIEBF = v 7K
A v+ i3 5 2 &, MIEBOMETICKE - TP ERNICE2 2 LB TE S, K
RRTIE., TNETHROLNEMBICOCTHA L2,
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BRI D FRABREES FEATO—THITCTHRABERRNED FEET1FIVR
Exploring structure and its dynamics of super-molecular assembly in live cells by using
single molecule orientation imaging with advanced fluorescence polarization probes
Of M ' hst #L 2 thik BN ° FHEMIE’

1 EXRRMBEMER. 2 RRERERKE
oTomomi Tani 1, Nori Nakai 2, Keisuke Sato 2, Sumio Terada 2
1 National Institute of Advanced Industrial Science and Technology

2 Tokyo Medical and Dental University

Qe ORI B . MRS JEE O % - Y A T X7 RO T BT Y =7 L3 M
IS CCERD G FEEBERETZR L, NN T 5, 20D OB FHEEIRIIER L i
[ L7 b DIRD, B2 WNET o F LREEEEIR D& R L, £ O TosFREEER 2 E
BIENTT 5 Z L%, D THEAGEOEELZMD ETHRO THTH D, #t1 o rBElEICL-> T,
HIRINIC T 2 %2 Do F D7 T 0 BB FRIEOH BN Z A T I 7 A2 ]~5 2 LI
TELHN, TNE TEERNTEERS FEOME 28T 50 FHTFIEIT R o T, B L Z DI
WRIEE 1= B Id, AR T DI ED/RT A X —Th DRICITEH L, dEak L7 R+ o
A& &, EXTHIENT, 1 030 CEIET 2 900 R E IR SE 2 B % L 72 (Mehta et al., PNAS
2016), Z DOFEMBNEDIGH & L THHM A Z o7 B OMIN S FEARIEZ D Z A 7
7 A, Mgk~ MU 7 AZREE LTHONDA T 7 ) O FERIAPREEZ 5 L TE
72(Swaminathan et al., PNAS 2017, Nordenfelt et al., Nature Comm., 2017),

HNZ T B OESNRI A b ARG F O FRIM Z BT D72 DITiE, Hey NI E
ETRRIZWAERSG T ORER, FIC—EOBMRICH D LR S 5, WH OEIEH 37 EE#T
TEREIHEOND U =N TH D120, ZOFMENRT- SRRV R E, £ 2 THFH
SIXZ Oy LB A B & Lok L LC, POLArIS #£% BA%E L 7-(Sugizaki et al., PNAS
2021), T DIFEITIRARIZWAERS T ERROICHE ST 5 AN THUEREE D 7 (A v F—071) &
WK R FEMERY I — TN ThDH, ETNE LTERENTHIT 7 F D
Tr—7E, NLHES T L8N Z o XV EOBREF L 5T, 77 F UARMEICKT LR T2
R EFFOL DN, BERXTHENMFEHELOLDET, SEIERLOBGELNIZ, o,
NA B —0rF & LTIE VHH FiiR72 EHFIHATRE CTh 5 2 L B3 b & 72 o 72 (Nakai et al.,
BBRC 2021), DNA FiFI23A%100 VHH HLiE S daiuiE, ZOFUR & 722 & 237 BTk LTI R
BH, ZOSTEMBIEH O POLArIS 7 a—7 Z{EK T2 Z L NAGETH 5, BT, ZOAKE
oy TELIMBLE AN 2 . B MIIR O 272 & T HRED ML -C B, AN . BOREADAARR. Bk A 2 —2
TIWZETERALIZWEEZTWD, MRS FHEEED 272 b FEIR O 1EF PEMER O A2 2 0
5 ETH, ST EMBIEITIERICAI A A=V TEE D T ERHIR NS,
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SREEHIDTAT I MBEAA—DUTI12&D
D4 LR —HIRERI A A E R DRI R LfEHT
OFHET 1,2, WEMAME 1,2, MEEFERW 1,2, SRFE b1 1,2, NELIR L, EHE 1, 2, 3,
FAARFAE 1,2, RERIA—W 1,2, REFBREE 1,2, 3, RGHET 1,2,3
1 AVEE K7 = A FE i AR PR 23 . 2 AMED-CREST, 3 HILO #k=Usxth:

AR Fo~T VT N2 EORIRDE L RO 7 7 — A ha v 27 ME, MK ETEL 5,
AR E & OFEAERIZ K- T, MO ERSCEEN Y AT Iy 7128kl 2o
EM, MO E OEMPEICB W TEHEREHZRLLTWDS, 2077y —Ahay
X7 NOFRIZIZ, WE EMIREORBEAER O XA G 7 A& AL - fifiT 35 Z LN EET
bbd, TNET, FxITESIMBOREIFEL A A —T T A[RER 7 A 7BV ) BEM
& (atomic force microscopy: AFM) ZBEZE L. 10 nm DZEMEISMREE L 2 ORI MEE 42 3
U7z, ARBFETIE, A BA T LA (influenza A virus: TAV) %4 KRIAF D
TFLELTERAL, 74 7%/ AR 2BV TAV &M O 55\ AR 2 aliiAL - fi#ghr L
oo P, NRMREE LR E TR LD o F LA—E R L, MEMEM (10~25 pN 2
JE) ICRBEE 5 X720 AM BIEZ RS Lic, ZOWFLA—2HNWT 4 781 AR &3t
BB O FIRFEIEE BRI A —2 0 7)) 12 L > T, Ml Lo~ o 1AV Ri1-
ZIBHR L. ZOEBNI S TIEHRE A FLH L7, T ORER, EBRBUIRI T TR E < 2
0, NENHEDERENVEDTI0EU EDOHE R d o7z, ZOIHIR DT — X ITH—DIE
BT e Do T2 Z E DO ABEERICIIEEOERNE G35 Z E0NRB I N7, 1AV
DOHEAIZ L > T, HHOTIRESEITFIE—EDE £, HAREL BigoT-, xrDT7 Fo—
Fix, MR & 55T THAAEH 3 2 s M8 O ECoZEE 2 Rt - #3252 & T

A NAIR EORIBAINE L KD T 7 — A F a2 7 FORWVERfEL | FERICIZRT v 7
T UY=L & RSB~ ORI S5,
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N)TIVTRAETEKTON BB S DEHR
Measurement of proton motive force acting on bacterial flagella
OFA Mt 1,2, AP L 3
TN TERY: RFEBEEMR L AgEbE. 2 ST & & 2%F, 3 KERKY: KAFEBeAanbsaeErr LRl
OYusuke V. Morimoto 1, 2, Tohru Minamino 3
1 Faculty of Computer Science and Systems Engineering, Kyushu Institute of Technology
2 PRESTO, JST

3 Graduate School of Frontier Biosciences, Osaka University

7o b B, MEEE AL e by (HY) ORELR E KEMZOMAGDE L L
THHENDZZANF—TH DL, 7TV TOFEREHNRE CTH 2 AEIF, 7 v b VEE)
FIAAF—JHe LCHHAT 20— X —%RFELCBEIL T b, £, kD 10 f513L
DR XITH B RATHHEZ, MTENCTEONZRAB X VoS 7R, RATBRHERI & v~ 7 Hi
BB IC X > THIFAMCE Y HINBE Z L IC X o CTHARICHESE I N B, RABXR VX7 Hilfik
WE L, EEEN O S — FMEAIR L. ATP Nk iR Y v 7 EAaRIC X > TR S h <
Bh, ZboTid 7w b vEE) L ATP KR A v ¥ — il G b RN = A v ¥
—MRABMTON TS, RAEX V7 HEREEICHE T, ATP MUK EIC X - TEMEL X
Nk 7 — MEAKIL, Tue b v-FuFf vy Ty FR—2—L LTHL,

INFETICEAL L, RABEHHEZEERTO pH A A =Y v 7% Elid 5 7t L OFMiBRE %2175
[1]& & b i, RABEEEBEIFEDLME BT H 2Tt Narb FHLTWw 3 2 & [2].
[ RLARTF I I & v % 7 RIS ST S 2 2 L Bl R ZHO T L TE TV S, KL
Tld. NI TV T RAER v Bk EE OBERIAZ B E Lz, v v e izidy v
INE—Z—L L To7a b VB OFHINC O W TR Z 1T ) o

[1] Morimoto et al, mBio 7: e01911-16. (2016)
[2] Minamino, Morimoto er al, PLOS Pathogens 12: e1005495. (2016)
[3] Minamino, Morimoto et al, PNAS 118 (22): €2026587118. (2021)

protein

H+
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MRI 7A—TJIZ &30 FLANILDREEREA A=
Molecular functional imaging based on MRI probes
OnH & 1,2
1O TEERAC AL MBIANTZERT, 2 B TR A B Tt
(OSatoshi Okada 1, 2
1 Laboratory for Chemistry and Life Science, Tokyo Institute of Technology
2 Department of Life Science and Technology, Tokyo Institute of Technology

AR GEES e i e ARG B & JEE B IC AT E T & ZIES IR A 2 =2 v 27 (MRI) 13, ERIRIERE
B IAT7HA LY RCHEBEECSETHOLNT WS, A iE, MRIESHZIGH L. #
fuht Ca[1]. F—-%¥ 3 v [2]. AB[3]7%& & DINAIE % MRI TRIgUL S 2720 D07 n—T7%
BIF L C &7,

AFEFRCIIRERYIC, MLk ca o729 d MRI 7 v — 7 [MaCaReNa; magnetic calcium-
responsive nanoparticle ] Z#/42%, 2D 70— 73, BLEkF ki1 & B > F 7 b
2TV LERENS[A], YF TR I VIR, vF T RN ICHEE T AR v
U LAEG R VX ETH Y, MIEN~D CaiAREIC v 7 2NE L AN O Rl & 2 T,
MaCaReNa 7' — 7 DFg{LEks 7 R i3, MlEAIE Iy 7 CcRza—74 v 27 LTHY,
CHHFETTYF 7 P27 I vtk o TGS NS, BBLERT 7 KT To SERIZNR TR T FHEE
HEICIRE S 2 72, CarBifie % T miiiRif crltifb c % 5, ANLINEBR © T Ml 217
27z ¢ Z A, MaCaReNa (. #figst[Caz DB L 72 8IMIE 2 L Tw 7z, KiC, MaCaReNa
HHEXTT v P ORRREHRICS L2, R 2 EE 7 ) 7 L TR L Ca? IGE Rl
fMRI Z 3l 7z, HRGALG L. RIBGEAL R D15 5 i8R 1340 20% A L. HiEds k2 549 5 43 <
R=RAFTAV~ERo Tz, FEEEKRBEVIRL ChRIKOE/LBR N L2 b,
MaCaReNa 23N C  AIICHERE S 2 2 L 3 d o T2, X HITId, R [013E 2 FEARHI L 7=
BROFRSEAR DG EN 2 DL ~ L CEHIIT 2 2 & HA[RETH - 72, LU L. MaCaReNa % i\ T,
invivo T CaZ 0 fMRI ICH] & TR L 72,

THLICARIBEREZERL, €/ 7T IVEGERVYXIELE) T I v T I S 2 HEEL 28
gk M1 7u—7%8M L7202, chboTr—T1F, 2y X2ELTFu 7 OMEER
X o CEBINREBICH 5, MFIGEICL > TR SN F =N I Vv AR EONEREY &V
K25, 7Fu 7 eEa L x v N2 HICkHAT 5 2 LTRGBS ., TOEd G2+ %,
ERRic, KFv—=7%2Hws2& T, B uMUTOF—o3I v vnm b= v TiEdiREc
EIRICHRIBCE 72, 70— 7 IC&EENE X VoS EEER 02uM U T T 07k L2521
FRIER T2, NEMYE~OFEZ KB LA A=Y v 7oL 2 LRSI
5, $AFEHETIE, VY =7 4 MRUEER Z W ABRH 7' n — 77 &b 8407 53],

[1] Okada, S. et al. Nat. Nanotech. 2018, 13, 473. [2] Hsieh, V. et al. J. Am. Chem. Soc. 2019, 141, 15751.
[3] Utomo, R. Y. et al. RSC Adv. 2022, 12, 5027.
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FSUARRT—ILAI—=T 2R HMEBL AN ILERE D B G E RS
Z DD g A EAREF T~ D It A
Trans-scale Scope for Analysis of Tissue-scale Dynamics at Single-cell Level Resolution
and its Application to Cardiac Arrhythmia Research
OEHFORE T, iffdA 20 SKHMENE 12
VRBRORS: BESERFEWTEAT. 2 RBRORY: FeiB i ARt I R
OTaishi Kakizuka', Taro Ichimura?, Takeharu Nagai'*?
"' SANKEN (The Institute of Scientific and Industrial Research), Osaka University
2 OTRI (Institute for Open and Transdisciplinary Research Initiatives), Osaka University

b b iPS #ilE & o 2 L ER T e A A A ) A FIFROFREIC L - T, b F oFAEP, i
AL BIRER L 72, A BREBREETAOBNLE ZNEHCIEAERILL TS, %
ity 2EOMIBOEM AR DERESLEELBIR I N 28R %, A& 72 F FHEIc
RT3 2 72D DBIEEM~D = — X BEFT o T b, Ll nEclc, BH—HEz#MT% 5
2B RRE R FE B A3 6. oK 100 TERRE oMl 2 FHEFICIN®D 2 C L 23T & 2 IAHBT AR L
TARX—Y VBT H B+ TV AR — 23— 7 AMATERAS D% % 1T > T % 72 [Sci. Rep.
2021, bioRxiv 2023], AFER Tld. AREMM % DA~ L ICH L 2R 2N 5. LB
&z & CHIRE O A EIRD S < 13, FEEERTIC XV OlEHAN 2 65 3 2 22 H{RE < 2
—v (VZ v PY—CIFEN3) OFRIC L > TAL 3, AW TR, BHAMias S 7% 3 .00
y—hMHlfkIcENTY) v M) —ROARIRZHE L, % OFIFEEREZ AMATERAS i Cifiiasy
fRRECRIZE L 72, BHGMBHTORER, ~2zuxV v b ) —b, Bl <L CcAhEL 2 BRER AL
vy nFk e oS R I N, CoBlgE ik, BIATHEEGR Z 10 fps L OKE 7 fi#RE T
Sy REGHRER T 2 0T, —~HOBETHEE GB LI AAREGRT — 2035605, ZOEK
BHRT — X OFNTICEREEE 2 IERT 2 2 L Ic ko CEBAREL 2 5. 7 — 2 BEAIR O S
#BoRERICOWT O FEML 72\,
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AVITIVIOH DAL IRBEREIZETEHL X215 T4IHED AMATERAS Z AL =247

oA —BH 1,2, /NEESER 1, TR EEA 3, K 4. BHEE 1. BART 1
MARFAC 1,2, ElRe b 1,2, HHET 1,2, KEFFEE 1,2, KR 3,4, KGHEN 1,2
1 JL#RER AR B A e el A B 4%, 2 AMED-CREST
3 RBCRICE R EREITIEhRE. 4 RBROREE R ANTSEAT

TrixanEc, @A A=YV IZ7EHOTY A LRI 2 IS E 278 L T E 72,
{ﬁﬂi F AV Iy FT ALK VMIIEANALSY LRES ER L, 2V P4 P =2 2D

EENL T ANZRFBMENICEI Y AENDE Z & ZBH L2 L7 (Fujioka et al, Nat.
Commun. 2013; Fujioka et al, Cell Host Microbe 2018), X 5iC, 1#ilgh 7= 0 cgEgZans v 41
ARLT-ELD % F TR L MRS S BINICZ b2 Z L 2L I LT 5, AiffSETIE
ZOMRIEEDZEE A v INZ Vv FTANZRBERDOY v F 27 ) T4 BHR] EEEL, £ D
T DRI IC kT, A>T LN A F ke v = EFE TS 2 4 X BfEHk MDCK #fl
fazfzL, A v 7z vy AV REGGERICE T 2 fillEHL v Toh e v LEER
AT B SE AMATERAS (a multi-scale/-modal analytical tool for every rare activity in singularity)
ERAWCIA TRV A= v T LTz, A NAZMBLICIEER L T 5 48 FFEIC D 72 o TREIRE
WICHIEN AV T L84 F 2 7 ZARBIE L 2 A, 12 Kl X 0 EGia o & R o fifa
~NEANT T LRE FROEPMEET S }Eg% (calcium wave propagation) 23fEz G 7z, T D
calcium wave propagation |#EEz 12 FFi#220> 2D b i, FEAEEUT 24 KRR ICER KR E o 72, &
Teo VA VRRERGUIROEL. BRER 24 ETF'EJTE SPTHMUL7ZZ LI R 272, T HIC,
BGIE 2 b I b /Ny TR EBOMIERZET 2L, ZO T T C¥IRED EH L
calcium wave 2325 Z &, ¥ X U calcium wave propagation D FHEIC X D v A4 L R KRG A3 1]
ENZZEDPHL PR oT2 UEDP B AV INTVFTALRERDOY v F 2T ) 7 4 BHR
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=l - MR AR AR - TLAREF 2 A FEEMEBEDRAFE in vivo HERIFEADICA
High-Speed, Cellular-Resolution, Wide-Field Two-Photon Microscopy for In Vivo
Neuroscience Applications
OMILIEH 1
1 BYEEWTZERT IR AT e 2 v & —
(OMasanori Murayamal

1 RIKEN Center for Brain Science, Lab for Haptic Perception and Cognitive Physiology

INFETEZX 28V EHCEMITICE TR, FIC 2 S FREEER %2 Hvwiz Ca2 4 A=
YIIRIC XY BEBALD = 2 — v v OFREFERFECER DS ATREIC 78 o T 7223, MTEI % 15 <A
OB Ay T — VG RHEE T 2 ICIEA T TH o 7z, SR ARREF 2 D mEilH DU i 7=
TRERIL v X, R Thz2Er 7200 RO - BE - SHE OS2 T 2 2 Lick
2T, THE TLIXRITD 7 3 R THIE CRBUT BAL O ML o1& 8) 2 B IC. Ho. &l
M fREECRi T 2 B REIC R o 72, THIC X o TIIZEEED H B 27— 7 ) —F v b
77— Bl 42—y bDFy b7 —2) TIEARL, HRULHICEW TR R ZAE—ALT
=LAy P =2 THEZEEY LI LT, FRFIC 100 LA E oM e i iEE L 4 v b
7 — 7 2k EHIET 3 THROFEEDH O 2T Lz, Ry v R 4 ClIEE RS O BEE N
&L ILHETEBE R O SHORE, RUSHOMEIADOH L W REICOWTEHR L %,
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RELE S AT A A= T 12K D8 - IR %A E MR R B D KRS £ 52
OHBZEEAM 1,2, B 3. ILEERE 3,40 BIATE 4. TNAREL 4, HEIA 1.
INFRENT- 1, ST 20 FFHEREE 3. SAE— 1. BANIEE4
1 ARBRAR AT AR IE R ERGE IR, 2 B RIS RS bes & E SRl g
3 ALK SR ST Ie R 3 B - MR IE £ v & — PREREFSTAT

AR, M & B O A A (MBRERAHRE) 1C X 2 X v 2 v~ AR R S h, WiE %
WHEMEIC OB CEEY 2T LD 1 DTH 2 KEMROFLENERCHFEI N TS, Tk
FEMRE D RO ERRME (NI S~ DfREE) % A LWICELRT 2 TRGEMRHE (VNS) |
ZERATE 5 o9k 7 ERFHE IR ICAI S T v B, IEEIEIC T, IR O IR (NTS) D
FEANAE 25 2K piR O MR HME 2 (a2 NI & DIEF 22 UHLY . ek EEIFE 4+ v + 7
— 7Pk 2Lt EbNSE, L Lo, EFERD NTS OKEI, Bt VNS OffFfl A 71 =
ALY, RELGLSDBPRHTH 5, £z NTS ~E SN 54 Zfiken s O E#R2. NTS Tl
INDZDH, HDVIIHAEIND DD, 72 EOFERUBEEEAXDHL 2 iIc I Ty, Thid,
NTS AR EE L, 228 % ik o 4581 Blb 2 X 5 k4 e idfEi i £ 0 3 72
O, JERIZEZNBSELINECH -7 LITERT 5, 22 THAlZ, £Z -~ T RDfNEIC
B BIEHRE T invivo 4 A — v ZERFAFE L. NTS & Z OIS % XA 3 5 +457 70 22
MR EREZ /R L 72 A3 5, —EIC% < O NTS #i#E O MR AIES) %2 —HINE L ~ v O iR CRlsk 3
52 LICIILTz, TOFFEICK D VNS IZ. P~ T NTS WE 2 FE =G X & 2
TEERBIE L, IhiT, W - SEEEZ Z 72 VNS IR 2 NTS &M 2 & o sOGk
DE - (TH DX 7p HEFERICHEEST 2 2 & D FEH L NTS L% 1T 2 729 D VNS JEE D TR

(FfE) ofFfES. #ED VNS I LT NTS RIGAME T Liao 5 2 L L. % DEMNFE
EAEC 2 O EBWICEHI S 2 & & 2HKR A, 72, RO ML S R0 NTS iGEIZ (L b
HiR 7z AREATIZ 5%, NTS 2% IEER 2> S R D55 D2 I B LA A o fifiH 7 S © &
ZRT VU AEA L, MIEREHB O - k% & L T NTS O E| L fE UL 2 31~ 2
72 DA A AT I 7 5 L HIfF S B,
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BAEEERILI-A Y IS4
On-the-Fly Raman Measurement Guaranteeing the Accuracy of Discrimination
OHMAX 1
1At E K1 R AT e T
OKoji Tabata 1

1 Research Institute for Electronic Science, Hokkaido University

HIRRRBEOEEZIZCD & T 23 v 7Aoo mE i, R e = X Mkl s 25
ATIRFFICEEE RS, T~ VMR 77 ) —CEE R AR A RS 2 28, BRELT
R ZIER I NS Wiz, 7F— ZBR IR 222025 L WO ER D 2, Edbo 729113, #
U B O BHR CHE R n 2 HET 2 FESEZObND, 2L MIERICINLDORZ LD
XD ICKEIT 2 3R e LTk %, SIS 2 72010, RIFZE CldisfbEF Ic Ko< A 2
— YV IRERRRE L, coTIu—F ik, HERIC [HoliZs | BN X — v 2RI
L TR E 7 FEE ORI & EE L U Ze 23 6 b GRS IR Rk &2 5 2 B
b SRR S X BRI 2 R e L T~ vl O —HE O K 2@ L
DEAMT DRI % G0N 3 2 72 0 IR IIHD I 7 A X — 2% ¥ v X ) % 3333~31683 54
B 75 e RMER LT, £, BEMB L Bz T LT 2K ~— v —XEEY VT
Dy MK LT, HEZRFEREEICIC U C AR % ER/IVICFHE 3 2 KBz (T o7, 20
FEERC, RETATY XL EBRL-AE0 7 v 7 7 LIRATEMSE 25, EEHER 72 55180 7 ~ ~ BE
T & i L € 104~4350 73D 1 DA 7n WIRBHEL T v I A O REEZGRAI T & 2 Z & L
Teo TOTNATY XL, HESMFZ Z D5 CHIHITE 2ftho £ 4 7 OBMEFEIC D BEHTE, &
WM A EUIEITAT TV —v a v CEEL» DIEMRIE ZRET 28 722 Fike LT
HHTH 5,
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BHRNERFT/RFIZIRE EAGT/HFITIRS
Looking into Near Infrared Fluorescent Nanoparticles, and Looking by Using the Nanoparticles
Otigisg HEr
FORBIRERS: Jete T2 tREET 9 A4 v L2
oMasakazu Umezawa
Department of Medical and Robotic Engineering Design, Fac. Adv. Eng., Tokyo University of Science

RN ToF KT OB E % R 5 2 L IdES Ty, MIlENTOZ 0B & T IEHE A
BRI 6 ELTHE 2N TE 20, & E s/ N NEPENcoBZ 2~ 7nxary
IR ZBF IRTIRRONT S, F /7R T OERIERAOWFICE Y A TWwizthT, KTH
OB E BRI RN LICBRAEZE L CoRlic, BRAVEE [DbokTIERA% X
EEOTCWENT D, AT s TANAFA A=V Vv TOWMBEZHI 2 & o 0TI > 72,

RN TOF 7 KT OB & % B2 72010, iR O 5 B K 1000 nm o B3HEHTH 2 (GF
2 DEERDE), 1000~1800 nm D RIKIFHLELIC X 2 HEER RN TH 0 D, AfEEED R <
T ORI 2 BIER IS 2 D TH 5, R HN T W TF 2o TR Z 2D, FiTodx 4k
RNERDRGE 721 Tld e\, BT 7 K127 RkEF R, ERER OB 4 A —v v
IHRTEDL 2, I LIGERINENCTERERZBIECE 2 2L h b, BEROAED LE-HL
B O FZIC X 0 ERECHOCAR 0 O Wi EiGg (BrmifR) RS T2 2 9, Lo L., kit
ZAEMEEEDSE D LTV 2 X RO XS REEE IR V20 EERNOEEN2 E S v BEIC
[(Rx 205 [Rxmwonr] ZBEIEL, —D2—D2EIEL T L REETH -7, HIH
JEEGIE I BT 2 DRIt OB OE B 2BET 1T o T & 72 9, WA A =2 v 7 DitsE
o, Y OB EZEL LZEIRICH Y A Z W22 w2 L I RELFEETH - T,

TRIA A=V v ZICHERRAERICITEROED HEN D, HEFED S L ITFIC IR
1061 ZHWTZ 723, EA A — Y v 7 ~DIGH%ZE L T IR-1061 &HF 7 K& L 7
DO HNFFEE TR T OBRIC, A hT— 23l E iz, Z0%koME T, IR-1061 X7/
FFICNE I N T T RS T L OB 23D 5 & —BIFEKR (B 235&, %
DHMMESFPICHIE I N T L2 5 72 87, A LHEER T EH Y | ZoEEH VT
K2y 770 N) —ICHOEEDT I e VOLENZFHEIT 22 &b TE 5, & 2Tl TRkt
HHA XA =V VIO REIASDIZAD—FL PN TERNTHS I T LHERETH S,

HEE D DEF L PR T O T ORFEL " 2B A T T o 8 P8R Gt
R SEETHER) Lo, HEWITEHE. REFE, AUEOERRICE CHFLR L BT 3,
(1) Soga et al., (eds.) “Transparency in Biology: Making the Invisible Visible, Springer, 2021; (2) Sekiyama et
al., Sci. Rep., 8: 16979, 2018; (3) Chihara et al., Sci. Rep. 9: 12806, 2019; (4) Umezawa et al., J. Biophoton. 13:
€202000071, 2020; (5) Takematsu et al., Appl. Opt. 61: 638-644, 2022; (6) Umezawa et al., ACS Omega 7: 5817-
5824, 2022; (7) Ueya et al., ACS Nanosci. Au 1: 61-68, 2021; (8) Ichihashi et al., RSC Adv. 12: 1310-1318, 2022.






B REE (A4 —) Z5N






P-01

MBALREREFESIaAL—2aV[CKETHIVIRBEERT LAY DEEER A
Structure observation of  glucan derived from Agaricus brasiliensis by Physicochemical
experiments and computational simulation

Ozl . JEEIARL B ETR L AREET L HIASEHT L Wik L SRR, H

7 %, AlEE— S KREFm S, IRz, /NE IR !

VB - Az, 2BAER - BT, 3B - 3. 1 EERRT
(OYoshitaka Matsumura®, Kodai, Inoue', Makoto Suminokura®, Mikako Kubo?, Mariko Demura?, Takayuki
Ichioka!, Yasumasa Morimoto!, Mitsuru Tashiro?, Ken-ichi Ishibashi®, Naohito Ohno®, Mineyuki Hattori*,

Masaki Kojimat
1School 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

“National Institute of Advanced Industrial Science and Technology

THY 7 ZAHKBI N A v AITUEEZN R -C R E - 2 &, BkA riRE D 2 LT E
TOWMFIC L > THEINT VD, 20D, ZORERRICEAL TIXZRRICHITELA R I T 5,
— T, VREEOBMICHTICOWTIIA T VRS ARSI Ty, ZolBE LT, %
KR NA VIFKITET I K EL EDRRE oM EPREch sz Lo, 2V I HLE
S THTRYL -REEVRLIRTH LR EREZIONDS, ZNbiiEE 2 THRL L, HEOY
B T a b T, AMEEEZH 722207 7Y 7 RtkBI A H v DRIRLARE
EREZ R TE 2, ZOfER. X HNIBRBELOEITIc B W Tik%niich o722 &, 2D
LLEDFERGT D5 &, ZNoBENENHRIROETH S 2 &, 3EFHD LIIFIEFRLHE
ROBETH 2HREMERH 2 2 L, BREDPIREIND T B h o7z, 2 LT, FHTEIBEMEE T
B 7z b oix, X FINEEREEL B S 2 0 TR O NN S WO & FIEH 7\
TEHREANZ, IHITMA T, HEHNMR X S/ NARRBELOREEERE D L icpr i v
DR L —REGECONTENYEY I 2 —vaviiTu, Tno0REEEDIIF L7, 2L
THE, EfENMR ICEWTHEBMZA AL, TLOoEEOTHRRAZ—ICCHFHLIBNT 2,
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PGE2 & PGD2 DB ZEREIMY ST —2av MY ADIIRICEWTERDKIZIZEAE T 5

OmIH 2 1, 2 &5 1
1R EEETTERE 23 A ettt v & —

TuRR ST v VIFEHESERREO oL LT, ERNTE L X a%EE o, IRV
ICHBWT, 7RRXT TV VIREROBOLICHEATH S, hvTd PGE2 & PGD2 AEETH
D, INLIIEERMAKROBERICHZ, CNETEKROBOILOHEICIE, TRAX ST VY VE
HOHEFFETH B COX2 VLN TE 72, COX2 13, BERPEZ 324 3 v /oI
PRI ICHTET 5, COX2 DZEE % F~ 37717 Cld,. PGE2/D2 OEKICE T 5 %E % B+ 2
TLIFHL Y, R L, 2 HLEEYOREEISHT L —H Lo Th L, G
FEWINZ b 7 v AR =% — & v 2HEEIC X - <, EARM» bl 22 #EIThs
BB b, X HIC, PGE2 & PGD2 I3 ZAMA R 0 ABGEE D FH L { ®ix b, L7=23> T, PGE2
L PGD2 # 0B L CTA A=Y v 742 2 L 3ERDOHSIOMRICENTEETH 3,

INETILD, TURRT T VI VOREERETND 20T, 4 A=V v 7EEBSHT & vz
HOMET SN CT&7z, LA L, (KRBEOS T 2T 2 KRESCHERERZIEX 2 FFREOB A
25, PGE2 & PGD2 %43#f L T3 % 2 & IZREEZ 5 72,

Waid, B RN AR ICENZ TOQ( Y A TUERM)-MSEESN 24 2 =2 v 7
FwC. PGE2 & PGD2 O{TER BRI Z & D 2 4 L8 A v+ CTHFHL L 7=,

Z OftiH. PGE2 & PGD2 ORIy - 22 2 JHTEDE WO TH L 27 o7z, 72XV
N RN B RER e e REEVM R T 24 X =Y v SEHENMTOERE AL DY T,
T2, COX2GHERILIZED XA LFRAL v P THELRETH 2Dkt L, PGE2 & PGD2 I
REHRTE IS RTED IR 23 % & & 2R & iz, JRTEDZAL Tk, PGE2 13RI R RN IC RTE %
L. PGD2 IZBIRENL 2> SEEN 72RO IRET 2 S L AL 2 e 572, 2DZ &b, HIK
DELITICIE PGE2 & PGD2 ORI 7 57— a VHAERETH S Z LSRRI NI,

Arachidonic acid Cascade

Arachidonic acid PGD2 (CyH3,05) PGE2 (CyoH3205)
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MR EMEEHYRREFMBOIFREMRE MO
Development of noninvasive detection technology for epidermal stem cells from stem cell
morphology
OEize s 1, HAfE 10 AWk 1, (HEEE 1,2, 30 AoHEBCk 1. AHEL L 2, A5
3. AHEET 3. BWJINA 1, 4, 22— 3. FaiEE 2
1 HAX F— FUbEd () RADIERT. 2 BHERRY: B SN A A, 3
REHIERERY: R ROMPFAGREE, 4 ZhBERERERE EYSRUIER X0 — MR
A
oKatsuma Miyachi 1, Takeru Siraishi 1, Osamu Hirose 1, Takaaki Yamada 1,2,3, Tosio lgarashi 1, Yoshie
Isii 1,2, Masaru Arima 3, Yohei Iwata 3, Seiji Hasegawa 1,4, Kazumitsu Sugiura 3, Hirohiko Akamatsu 2
1 Research Laboratories, Nippon MENARD Cosmetic Co., Ltd.

2 Department of Applied Cell and Regenerative Medicine, Fujita Health University School of Medicine
3 Department of Dermatology, Fujita Health University School of Medicine
4 Nagoya University-MENARD Collaborative Research Chair, Nagoya University Graduate School of
Medicine

FEPAIAC L B R O TEH EMERE PRI RIE 2 H o T 2 EEAMAATH 5, T, ZORKH
N DIRFE 1XF 4 D BEREREIC K 2 <58 % Jg 3, T TR O IREE %2 FHli 3 2 Fik
& LTI H B RS AR 0 i B2 R A 23— A C b o 72 23, SR O EER O R %% 2 -6,
LV IEREN D) T2 A4 LTOFHIEIARD SN D, Z 2 TRIFFETIE, KE O NG % IE
SURICBIZE S 5 2 L AR LC-OCT (74 v 7 4 — A FERETHMIEIRY) v 27 4%
T, LC-OCT i€ & » THUG T N7 ZROTHIRIC, 2 W E CICREERMIIE DR ARl 2> ©
FonMlpiET — 2 2@ 2 2 & T, IFREICRKEFMIEOE S R 2 ZXoT el 3
LM O ZAA T, T OREFE. TNFETORA L —EL T, filnic iR HNE 2R 5
LT EBIE I N, U EX Y REAN IR O RE 2 IR 2D Y 7L 2 4 4iC
b5 s fr e LTHEMTH 2 LR s 7z,
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& ERBMI~—H— (CD271) REBMRIEHETT 7 E—R—LIROFERE
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ErREMIFRERICKYERBIN-EHE Aspergillus fumigatus A3 5EF 35 Phagosome
fusion [Z&%HE X Phagosome F4ff : Tomocube X1 [Z &k HE& fFHT
Bioimaging on Tomocube X1 of phagosome fusion in peripheral neutrophils
phagocytosing Aspergillus fumigatus
O$wARMIS 1,2,3, BIEFHE 4, FTHIEKR S5, Mk #o, J7)IHEE 7, @fEihE 4, RS 8,
BRSS9, FHEERL 9, Hyangok Jeon10, FEFE T 3, BARFRT 11
EARE— 2, dilifesE 12, =RFER] 1,7, 3548 ¥ 14
I TEERFAIEBFRAD, 2 ELEGEDT, 3 v A4« XX b v — VRS,

4 TEERFPHEREE v & —, 5 TERFEFE BRI ELR, 6 R SA A AT 4 7
VT TEERZZBLE, 8 7 oK, 9 HrifEFE, 10Tomocube Inc, 11 TEETIEKY, 12 TIEKYF
OKazuo Suzukil,2,3,Hidetaka Majima4,Shota Murata5,Kaoru Kato6,Hayato Koshikawa7,Hiroki

Takahashi4,Fuyu Ito8,Ryota Hirose9,Toru Utsunomiya9,Hyangok Jeon10,Kahoko Hashimoto11,
3Kazuko Uno, Ken-ichi Hanaki2, Toshinori Nakayamal2, Takashi Mikil,7, Tetsu Watanabel,4

1RIDM, Chiba Univ.,2NIID,3LPC, 4MMRC, 5Chiba Univ.HospClinResCenter, 6BMRI,AIST, 7Chiba
Univ. Gr.Sch.Med, 8Teikyo Univ., 9Shinko Seiki, 10Tomocube Inc, 11ChibaTech Univ., 12Chiba Univ.

TRV TZ7Y)—=T3DBIUVXA LT 7T AURGEDRATREZRHT L WEAMEE Tomocube X1(Tomocube
Inc)iC X V. Aspergillus fumigatus A1159 BRI YI % BRI &7 v P RMIMEFHER D
Phagosome DENHEZ A X — 2 v FET L 7=, BRIANIMER ICERZHIG L. 8 oI i34
BRN @ Phagosome 23— IC@l#A L [ K Phagosome | #21K L 72 (X A,B) ., [FIBRIC A. fumigatus
DR EY) gliotoxin OEEMBEIRTF 27 T AX—D—DThH 5 gliA x RIEXH7= A
fumigatus A1159_ A gliA ¥k D E RT3 L 72356 0 TR BRI B % B £ L C phagosome
%K L 7243, Phagosome DA B CE o7z (K C), 72, IFHERDMAEMT R
%3 Myeloperoxidase (MPO) i H! BE 13 gliotoxin FEERR T E. coli DY & L RIFRETH - 7=,
Lo L, ghiA RIBIETIZRED b inds o 72, L EDOBIEEHE R 2> & | gliotoxin D4 X Phagosome
O fusion IC X 2 AFHERIIEICKZ KBS L TWwWa T e e,
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IREHABRAICAE S MO HMMBEZRIRIET S
BERSIEAIE—LORBHBE DR
Development of swept source optical coherence microscopy systems
for imaging microstructure of follicles deep in ovarian tissues
Ot —ER 1, madyr 1 MIFER ' &iLEE 2 $RE 2 SHFEH !
VBRSO R R FLAERE, 2= Y 7 v FERERYE: AR
OXKoichiro Ito!, Momoko kanaya!, Masaki Hosoda!, Seido Takae?, Nao Suzuki?, Kosuke Tsukada'
! Graduate School of Fundamental Science and Technology, Keio University

2 Department of Obstetrics and Gynecology, St. Marianna University School of Medicine

NP AR DY A BB TR S B U AR HUAS A FINRIR IC X o T JHEERBERE DR T £ 7z 13 kic R
27— A0 5, UNEAREAE R X, 2 ABRATICON B Z i U, O % & O % Bk
TRIE L. DSATRERRICEAEIC X o CUNBLHRAE % [BIfE & & 2 Rt o ik ch 5, L
L. MR & E N 3D E IRERALIC X > TRY—TH 3 720, RN A ZT S 7290
AR D Ui & JER BRI v L - BRI A LTS D B, DAL, A 3T e — L v R BEMET

(OCM) 2SUNEDIFEEES A —L v 7L T Wb T hm L7z, L L. ffkPN <o EBGEL
DRE L PERICALE T 2 I O LT 2 7 2 o 72 25, & b IRSHIRE~ oIt 25 R &
o> 7zo AT CIE. IHHEMHMER I fEAE 3 2 SN o i & % v Bk 3 2 k2 IR E T 5.

HUL R 1300 nm 447 D RRGIH OCM 2 HEE L 72 R L — 30 b O I I3 0 Hl .
—HIFZW I 7 — RS, T IRAKERNIL v X R s T Y IANETRE L, T E NS
v A ERE TR L 72, 3 v TR IR O B © — LGB IC X ) ZROTHEI{§R % AR L
7o 3 HimD~ v X2 b INGAHM 2 8. HIEOY v 7k X —ICfil@E L, 450X450 v 7
+ L ® Enface H{R % {5 L 72,

[EREDS 20~100 pm (Z b7z 5 J5hG/—RINIL 23 AR T 2> © KA 300 pm DX TR VR
e LCafibIng, 2o ofERIE. 1300 nm FHIHERG I OCM 350 A ER o 9 i
AALICE L CwWb 2 e BB T 5, —H T, ARy 7/ 4 XX BHEDH R Sz,
IR T2 A2y 7 v 7 A4 ZAKFALBRIC X 0 | S o eliiE o 7 2 AL A3 if T 5,

DL ED#ER 2 S, HE 1300 nm HFRFT1H OCM 12 UN BN 2> & FAHRERK 300 pm
¥ COHPAICHIET 2902 AL L. EwRAEHMZ > v OIS IC 8 H % % W5
PEDSRIE XN 5, AIFFECIRE S L7z 2Rl BMAEE 7 & D HHRULERIC X 2 JFfld o H B
e offlaAbEIC X v b N INEMABN O IR E O SRS R E RS I N5,



P-06

MREBAA—D U T B DRI L HBRE MBI D AZEA
Revealing the Neural Basis of Sensory Response Variability through Neural Imaging
OmfEes 10 NHE= 1
1 IIBERAAR A GEAe A BT FT AR B I A ] - A A G A ) o
OHironori Takahashi 1, Toshiyuki Oda 1
1 Dept Anat & Struct Biol, Grad Sch Med, Univ Yamanashi

Individual animals often exhibit varying responses to the same sensory stimulus. In this study, we
investigated the neural mechanisms underlying response variability in the nematode C. elegans. We
employed two innovative optical techniques: a high-throughput imaging system for simultaneous
monitoring of neuronal activity and behaviour, and scan-less whole-brain imaging using a high-resolution
light field microscope (LFM).

Our high-throughput imaging system enables simultaneous monitoring of neuronal activity and
behaviour in freely moving C. elegans. Using a custom microfluidic device and a high-numerical-aperture
fluorescence macroscope, we achieved high-sensitivity GCaMP fluorescence imaging. Data analysis was
performed using a custom MATLAB-based pipeline, allowing us to simultaneously monitor up to 12 worms.
Using this system, we uncovered the relationship between the variable activity of interneuron AIB and
behavioural variability to aversive osmotic stimuli, which is modulated by a local circuit comprising
interneurons AlA and RIM.

LFM technology provided a cost-effective and compact solution for scan-less 3D imaging. Taking
advantage of the latest LFM improvements, we successfully captured neuronal activity throughout the
entire C. elegans brain by employing pan-neuronally expressed GCaMP6f. Our whole-brain dataset

revealed a low-dimensional global brain cycle that may correspond to sensory variability.

High-throughput neuronal imaging Whole brain imaging
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2HFHENRA A= K TH D SARS-CoV-2 fiti

OfEAR  #5 1,2, Wang I-Hsuan 3, KEEH 1, WEES 1,2,4,5
1 HORAERFATTEAT 7 A v R EGEER 2 ENZERRERITE 2 v 2 — EERY 4 v 2
SEWFIE € v & — BRRER R T A )V ZEGSENFIEER. 3 Institute of Biomedical Sciences, Academia
Sinica, Taiwan, 4 Department of Pathobiological Sciences, School of Veterinary Medicine
University of Wisconsin-Madison, 5 BEURFZERFANTIERT EAYEEFRIIIE € v 2 — &R

Brilao > 4 LR (SARS-CoV-2) [EY4E (COVID-19) 3Bt ofilifEE x5 2L 74
PENE SR RECTH 5, Ml E CEMKEZHE T 2 EBF B TEER Y A VAR % 5] %
BT, ZDREA N =X LD WTIEARLEBL », AIFFETld COVID-19 Jifi & D g
ZIEHT 5 2 LR HEE L C A DREE L 72 2 6 FAMEMIA X — v 7 v 27 L% T SARS-
CoV-2 &Y 7~ AT BT B REAE AL & AT L 72,

AWFgEcl £ 3 C57BL6J Rt T X {Hhiis 2 <7 2Bt (MA) SARS-CoV-2 %557 L
7zo iy T MA-SARS-CoV-2 ISR WIERZ M & BOtE 2 R HEER 2RO~ Y RET LV E R
Y —=v 2L, C57BL/6]-0bob ~ v ZAHSEHE COVID-19 FEFN AL L 7= iEfikiR 2 R4z &
# HH L7z, MA-SARS-CoV-2 iC/&Yx L 7= C57BL/6]-0bob <=7 %% SARS-CoV-2 HEiifLE T
Ny RAE LTHEERA A= v 7T 2 EhE L 77,

MA-SARS-CoV-2 i J&Fx L 7= C57BL/6]-0bob~ 7 Z D fifi % 854 3 &, MiEMINE cB 1) 3
ST O M BE~ D BSE R OB & . MUMREER OTTHEDFED btz T, BE~ T RO
Jificld, S O MAEEE~ O APE IC X0 MVIMREEEAFRE S, it oREEI LS 5 2 LA
REANT, BEA XA =DV PR 2 FEfiT 5 2 &2 X D, SARS-CoV-2 itig 1< £ 5 Ffilf it e 23
COVID-19 FEJELICBES L T 3 AJEEM: RS & 2212 72 o 72,
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Development of fluorescent probe for detecting sodium pump
OBEARFEM 1. EEHEX 1,2, HHAIE 1,3
1 RBRKRZFERABE LARFER, 23ST E 2 A0, 3 KIRKRAGIEE 7 v v T 4 T v X —
OHiroto Takaragi 1, Masafumi Minoshima 1, 2, and Kazuya Kikuchi 1, 2
1 Graduate School of Engineering, Osaka University, 2 JST PRESTO
3 Immunology Frontier Research Center, Osaka University

FPV T LAF VR FIGME Z IZ COEYEICL T 22 v o2 ThHY, S 1)
VAAF Y EREEZNL TR ST 2FEL L THIONTWE Y, 2NET, F PV LAFVERY
7 DREIEIRNT D 72012 X v o8 B AERE RIS R I T E 2, —/ T2 DERIcO W
TE BRI Twwn, 22T, #OEFEREHCTH ) v L 0REZ{LERHIS 2 2 &2
TENEEF PV Y LAF VR Y TOMEE L ERROMHBEZHH~2 B TE 5, ZnETH Y
T LT B HA e v — I N T E R, N2 T Y T OPEER Yy S X VKT o T e
— 7 CHE L CH MM S T L v, BRI T I REECH 5 72,

HaFZzrrv B eflvCdt7a —7 %27 ) 7 ofifeEo NElCEE/LS 2 2 &
BEZTe MMRETE R T RZVANIEIC B-F 7 2~v—K¥ T2 v 7E T~ Ak z
FLCERD, B-7 72— 3 THEr7uts 2/ v DBOWEEHT S B-7 27 2~—+
PHER & BRI RUG Ly ALFICRER AR — 2T 5 2 e MEINTn 3,

Z ZTAWNIFE TR, DBO fii&E 23 % NatJoEMdt 7' n — 7O 21T o 72, wFaxat e
LCF MY T LA 4 vSERENaFEE B-7 7 2 v — K HEAZKEWEY v 1 —TOhh\W7IZHE
ErExat L7z, SR, 7u—T7ONERE, B-7 27 8~ —E LD T~ ULRRICOWTHER L 72,
RRCTEANI TV TR A A - v 7 OfRR bR T 2 TETH %,
1) A.Y. Mulkidjanian et al., Nat. Rev. Microbiol. 2007, 5, 892.

2) M. Minoshima et al., Angew. Chem. Int. Ed. 2023, 62, 1704.
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o
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L
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Figure 1. Illustration of fluorescent probe for detecting sodium pump
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DFRNFEBITICEDQRT DA IILAREIE D pandemic F Rl
In silico prediction of coronavirus disease pandemic based on thermodynamic analyses
Offix KER 1, Bl 2, /NEIER 1
1 HCRUCER R AR B 2 BN 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

T A IV A JEGRE LR IO pandemic % 5| E L 2923, ZAVEHEGICHE A 2 TR 5 48 LA
OHINFRKTH S & ST bd, COVID-19 DA 7 A /LA SARS-CoV-2 |E, b h&EfEEET
LanFUA)AT, B NSOV R ABICHEGT D08, v TR, 2 UE Y ETRY)
MNIRN, AR T UANVADEGL, BE DAL 7 (SH L /NV'E) LiEEMno ACE2 (7
AT UV UEBIESR 2) OFRERICL VI Z D, SARS-CoV-2 OFf %A x T YN L Z B JRIA &
LT, SHU/7ELE ACE2 DA BT R AX— L OMBMERE N EXMESIN TS, L
TeRoTHZ, B NUSNVETEEETHae U AL 2E e b ACE2 & OfEA HH=R/LF—)»
5. b h~OEYEFTEENE (pandemic DT JK) ZHERITHZ LN TEX L LB 2D,

B A BRI BB & OREAGUEL )N D . ACE2 DRSIZ ST 5 Z ENTE 5, Fx OB D
ACE2 LfixDanaFUANAD S ¥ /37 EORES B TR0 — & Jieth: O FH B & ff AT 5
B, EEOFNER T T avEY ACE2 & SARS-CoV-2 O S ¥ > /X7 BEIZBIT
DFERIZONWTHE LD T, AR TIEA =R 2O T H RO 21T o 72,

RERD—FF Y 7B ORISR ONL—FEFY 7% Modeller 2, Ry ¥ 7
= L— 2 X HDOCK Server %, 451 71%¢1—#%{t Born £HfE (MM/IGBSA) {EIZ X HfEA
HH T3/ X—0F 521 Amber 2 H L7,

RERV—FET VT 2T 8, V=T ET VU ERAVTEEREIDEE LWEERIZR -
2o EMEAGHBT AN —0OFFEMEIZ, B N ACE2> X7 7V F7avEY) ACE2> f =12
ACE2 bW HEIZZ2 Y . ZAUE EREOFE % 48 2 72 et O K/ NBfR L R Ui /e - 72,

FYOERTH Blue: =% = ACE2
1 12S rRNA D E2SID [ TE
| T—AR—RBIIZKDEDHER
ACE2 DEHI D EE
| REOS—FETYVY
ACE2 £ S AU\ BE DI IKIEEDIEE
| RyxobozaL—o3y
HEHBEIRILT—DFHE
| MM-GBSA %
R RE M E D ARES

Gold : SARS-CoV-2 Z/3A 77 % . 737 L RBD

Green: ¥7 77 avEY ACE2
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SARS-CoV-2 3CL 7A77—tE DIEEFIFEESHK D AIR 1L L2 N ZF a0 T
Visualization and thermodynamic evaluation of docking mode of
SARS-CoV-2 3CL protease with its inhibitors
OFEF 1. HEEPE 1. ARGEE 1. S8 2, MRRIE L 20 /NEIERS 1
1 BRUERRLR Y. » L RlAER 2 sRGUIRRERS: - SRR
OXKohei Tsuchiya 1, Soma Sino 1, Akihiko Gomi 1, Sho Konno 2,

Yoshio Hayashi 1,2 and Masaki Kojima 1
1 School of Life Sciences, Tokyo University of Pharmacy and Life Sciences

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

COVID-19 DK 4 v 2 TdH % SARS-CoV-2 DA 4 v 7 ua 77—+ 3CLro iz v 4 v ADAEE
BRICAAIR CLRIZE O EERIENTH 5, 2 1LE I 3CLrefHEA] D nirmatrelvir 3 X O ensitrelvir
DR NAEEE L TR S LT 2 23, BIfEF LR YEhE %2 < 6 I1cdGE L <. P2 ER I L T
b AN IR 2 BT - FAFE T 2 720 AR LAY SRR X Vo8 7 L DfE AR % Y
IR L, ERIVICFHEi S 2 2 L 3B TH 5, RWFEIL. nirmatrelvir & [FIEEDEFBEIE % 50
P RTFFRIHEA SH-5 L HRILAEYICBILC3CL kD Ny ¥ v /v ialb—vavk
T LD Py F v 7e— FeffENICRR L 72, fiakXoEL w2 7 2 &2 —%2u[fiiftic X
DEE L 729 2T, % D population CHFIEZ G L 7z, & S i HH =4 ¥—188) (FEP) &
CEOWT, #AHBEI AV —%FIR L, Elll7— & & gL 7,

Fy%v 2o Iab—vayTid, SH-10 & SH-16 2R &, fiAKRKOEL W2 724 =2
IALF—NICRDRETH o7z, L7z FEP Tlt, SH-10 ZFr &, FEHIE & Moy X WAHES %
™ L7z. FRIC SH-16 Tld, T AL F—L RV OEHDE— FOFEENTRE S I, fEEICHES
Ty e —FE52EEL, T2 —ERONEZ L b L TwEeEZLND,
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MAMEZRAEL-BERTFEIE DNA 7L )L HID R F
Development of enzyme-activatable DNA alkylating agent for targeting tumor cells
Ok 1, HEMEC 1,2, Al 1, 3
1 RIRKRZERFABE T EMGER 2 ST X 2 230F 3 REIRKRERIESE 7 v v T 4 THgtk v X —
(OMisaki Sakai 1, Masafumi Minoshima 1, 2, Kazuya Kikuchi 1, 3
1 Graduate School of Engineering, Osaka University, 2 JST PRESTO

3 Immunology Frontier Research Center, Osaka University

DNA 7 v ¥ M ALHNL DNA ICHRG 2 5 2 5 0 b B A ZIRRT 28/ e L THwOR T3,
T, BAMIIED DNA O IEH e GR L re 2 1iE L, ML 2558 T 200 035 206 TH
5, L2k T vFAALHNZ, BAMEZE O Ch IEFMIBICOIERALTLES T &b,
EIEHHELE SNTE 7,

Fe 2, BAMBICF RIS L Tw 3 BRI K o T BAMIBATO AT v F LA L L
T X5 2T ORFICHY A2, 22T, BNME 2 EL T 2 colibactin &\ 5 {LEY) D
IEHEALREREICHE H L 72, colibactin FEZERE X, HE @ DNA % {R# T 2 72 ® ICME# D precolibactin
V) FIEMA R L Tw B, SRR 7T X AL SN B ERIC, FEE D IC X o THIK
DI A, EHER D colibactin ~ & BHLIND T B oTnd L, Z DGR, Colibactin 135
WT DNA 27 ¥ afbl, ZRFL L TREPBADFIE~DBEEMESERHE T2, 2D
colibactin DIHFHALFEMEZFIHCEZ v e E 2, BT 2ial L7,

AREFFE T, colibactin DfEZ X —2 & LT, 2SAMIMICRERMICHKIIL T 2R IC X -
TR I N EE BN L 720 T Oikat 21T o 72, ST X D BN CEE XKD
fit X 41, colibactin & [FIBEDHEMEZ#E2 & & CHEMMO 7 v F LAl L L COMRWFEFTE 5,
AKFERTIE. BRL7ALEYID DNA & O OCHEREHERERRREICOWTHREKT 2 TETDH 5,

1) R.M. Volpe et al., Nat. Chem. Biol. 2023, 19, 159

Fig. 1 Illustration of enzyme-activatable DNA alkylation
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COVID-19 #% NIGHRE D IEM A ERICEERI D in silico YRR
In silico prediction of off-targets of anti-COVID-19 approved agents
Ol %4t 1. Ik&E 1. 4 KREKR 1. LEXF 1. /NEIER 1
1 RBP4 R
OMomoka Waki 1, Akihiko Gomi 1, Mahiro Sasaki 1, Kohei Tsuchiya 1, Masaki Kojima 1

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

HEEDBHFE I TIE, B FERCRRRER BB TR I I E R R m M CRITER A At S h
eV FEOR MBI E 7o > T D, Z D7 LG DFEETEREN & HY) B FE - F%: (ADMET)
HERTDLILEDNEELWVD, —RIC—EOEEG S FIXFE) 6 FELL LOE LS LGS T
D, VAT RRASK LT RRDIENCHEE T 2 EMAFERIS (ADR) DRy (off-target) ZHEK -
BETLHZEH, IRWVWEKTO ADMET THllE 52 %,

BifE COVID-19 OfE N{EHEHK & LT, ZDJHKE 7 A /LA SARS-CoV-2 @ 3CL 7' 7 —7 EDFH
EHITH 5 nirmatrelvir (/X7 21 £ R) & ensitrelvir (V' =2 —%) 83BFA S TW5 08, 5%1% ADR
Z/»72< ADMET Z S HICH#ET D 2 &I2 kv, —EROLRERERMEEY &2 %G - B
LT ZEnEEND,

AL TIL, MUAF7EE CME IZBI%E L7 IVS (Inverse Virtual Screening) A7 A Td % VOLTIS

(K1) ZHWWT, EFC COVID-19 it NIRRT IR X Ny H e | BT X ™y

BI7AT TV —DOHFEMNG insilico TAZ V—=27 1, %O off-target =#i 7> 2 RZ LT-,

ZORER, N7 2aE REY T—/NT, MMP O XL 9 7eifiH (@ ORER & o 37 B LS
NWENKFA ORI Z X7 E b offtarget fEfili & L CIRIE S L7z, BlxIX, /X7 A b RTiX
TRANSFERASE T % PH0725 @ X 9 72, ¥ 2 —/NC (X OXIDOREDUCTASE T & % itk 5% 5 B
WA RN, off-target A & LT EALICE < By R LT, 72 ADR 7’07 7 A Wid, % H
DHFHE TR T 5,

| Ur VIS |1!W‘?"3"‘:=7~ |

1VOLTIS ¥ AT 4
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[FLEBZHIHT DIRBERTFDBBREA AT LEENERENT
Super-resolution imaging and quantitative image analysis of membrane traffic factor
regulating stomatal movement
Ol Ees 1 5 2 IR 3. tiifd 4. BEE 1
1 REAREZER G A SRR FA 2B TR 2 UM RZFARZEBE BT ZERT . 3 BEEBATR A WIIERT S AF AT
A TIVHFZEERT | 4 PEZERLAITRA G IFZERT N LAReAfgE 2 —

(OManami Ichita 1, Koh Iba 2, Kaoru Katoh 3, Toutai Mitsuyama 4, Takumi Higaki 1
1 Graduate School of Science and Technology, Kumamoto University., 2 Graduate School of Science,
Kyushu University., 3 Biomedical Research Institute, National Institute of Advanced Industrial Science and
Technology (AIST)., 4 Artificial Intelligence Research Center, National Institute of Advanced Industrial
Science and Technology (AIST).

SALBA PRI B B2 AR HY-ATPase AHAL O JR7EIZ B 5 DI AZ i K -F- PATROLL OFHA/EHI K
F&LTC SH3P3 MFEIESI, ZiUbiTMifnZR g TRy Mg (GFP-PATROLL Rk, SH3P3-TagRFP
Ry R) THAEL, — 3L RET 223D, ABFFETIL, SH3P3 DM JRTED AN LT 7
VUM (ABA) B, EICBRIFEHUC I DM R ~ DB A LN T2 HRgE LT, [HF
FIQLERIE D SH3P3-TagRFP R MEEAFH~7-L 24, PI4K [H5E7] Phenylarsine oxide ZLFE Tl .
XY A = AL EA] Endosidin2 ALEE T2 bid727 >7=, ABA WLERIZ LD ALEASHA R L 7= &
& SH3P3-TagRFP Ry MEHEATR /=L 24 ALMIE TEIML . @RI TR Lz, Zhnoiks R,
PATROL1 @2 —E L TV =, 512, PATROLL & SH3P3 O Ji Al IR B 7o aA A XX T
Rth R MEMESN D Z DN b -T2, LLEXD | HH-ATPase o fllfia i 2412 55\ v C PATROLL & SH3P3
I FREOICREREL | PI4AK DA i C©dh% phosphatidylinositol 4-phosphate 73 427288 1 CTH0 . K ALEE
A720 Cre Rl Bl B k32 Al ReMEZE RWE Uie, BITE, MG ERIMEI A W e T4 T A A=
7 LU PATROLL 3810 SH3P3 D LR EMRHTICHUWALA THD | AFER TITEHT O BRI T2,
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HRAM Ca” A FIYRENIRET DEGEFI—FAERER Ca” ' FL—2—DRIH

Development of a genetically encoded photoactivatable Ca** chelator to operate
intracellular Ca’* dynamics
“IMuhammad Bilal, *Tomoki Matsuda and *Takeharu Nagai
ISANKEN (The Institute of Scientific and Industrial Research), Osaka University, Japan
*Email: m8m40@sanken.osaka-u.ac.jp

Calcium ions (Ca?*) are one of the most important second messengers in the cell that mediate the effects of
other first messengers like neurotransmitters and hormones. The existing methods for manipulating
endogenous Ca?* have some limitations, such as lack of targetability at subcellular levels, limited to the
plasma membrane, and induced phototoxicity. Therefore, there is a need for a tool that can be genetically
encoded to enable precise control of intracellular Ca®* levels independently of the plasma membrane,
facilitating better insight into cellular pathways. In this study, we focused on the development of a genetically
encoded photoactivatable Ca?* chelator to operate intracellular Ca?* dynamics in the cell named ‘CaM-eMags’
consists of splitting calmodulin (CaM) and a photoreceptor pair. Upon blue light irradiation, the resulting
structural change in CaM allows for Ca?* chelation. CaM-eMags showed a significant chelation response in
mammalian cells upon light irradiation. Furthermore, to test potential applications, the activity of CaM-
eMags in excitable cells is under investigation. This tool might be helpful for investigating and regulating
cell signaling, exploring protein activities, and potentially serving therapeutic purposes by manipulating local

Ca?* signaling in the future.
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Development of a photoswitchable red fluorescent protein for super-resolution imaging
OFIR-FFRHIEF 1, 20 FIREE— 1, il — 1, SREEAGE 3. ITARNE 3, AJHEE 1, 2

1 KBRS EEERFATERT. 2 KRR B E b RETeRt, 3 ZBmER PR PEBEE: /TR
ORyohei Ozakil, 2, Tetsuichi Wazawal, Sugiura Kazunoril, Hisashi Shidara3, Kiwamu
Takemoto3, Takeharu Nagail,2
1 SANKEN (The Institute of Scientific and Industrial Research), Osaka University
2 Graduation school of Frontier Biosciences, Osaka University

3 Graduation school of Medicine, Osaka University

HARA v F v IHNE 7 E(rsFPs) 1, & % R OIS IC X - THEHH - BHkRE (ON -
OFF) % n[Wif I BRE Al RE Rt & v X 2 A TH %, 1sFPs 13, ON B D 7= © DR 23 b
HWRLER > TV BEAITRY T 4 78 OFF B 0D 720 O NHENEGKE L Er o T
WAAIE AT 4 T I NG, KT 4 7B rsFPs (2, RESOLFT % SPoD-OnSPAN
BRERHOCTEERESLEDECBIREA A =V SICHBERU R Y —ATH 5, BREA A
—Yvrogtfl, »5viE, iEtoRERMICL 2 FEEOWHOLD, chETRY T4
7RISR rsFP & L T asFP595, rsCherry 23fAF S LT\ %, L2 L. asFP595 (3% iK% K
T 27D EEA A= v 73 X 7o, rsCherry [T ERTH % 23, #HEIEE < ON/OFF 2
VT APMEL, BIRRA A=Y v IR L TRy, 2 2 TAIFE TR, BT ARICK
- T rsCherry X 0 @0 sEE & ON/OFF 2 v+ 7 X P 2RI HRY T 4 7RISR rsFP % B
F 720 & 51T Z DRt rsRFP % F\» T, SPoD-OnSPAN IC X 2 HBfRGA X —2 v 7% 4T o 7=,
FAFE X N7z ARt rsRFP IC X o T, X b IcHiiEE Ao ®mOEREERA A —Y v 7 oFEHC, 46
fLic ko> T2 oL LMW 7' v & X DRI S 2 RREBIZE A ATREIC 72 5 2 L M S L %,
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Benchmarking of fluorescence microscope and calibration of fluorescence intensity
Offe % K
JE FE BN A T I T
OAkira Sasaki

Biomedical Research Institute, National Institute of Advanced Science and Technology (AIST)

ERAEY)EDFRECHMAEROMEAIT XD | AR SR 7 T HRENT M AR Y —r o &
BOTERNARONTFEL LCOEEENEE > T3, fil 213, #ilEPICE T 3 45E60F Dk
HERIEEET ML CTEMBRZHEML X 5 & ThiE, Eife o EREZ IEfECHhET 2
EHRREI IR B, iz, BN - AW CIER T 5 Cid, MIEMD 24 - Ao
R E S NAELE 75, —J7 T BURITHE S NIRRT — X icownwT, T XF
M RS & N2 R O E B0 WA EEDS R S W Tw 3 L Id S Vv, Ao
L 722 DI NZE NOBEMEEMEE D Quality control (EARICIFEEDO R Y F~—27 L%
1E) TH Y, EERREICESEHINEDTWE, FlZI1E, 7H7 3 7R RENSHET 5
T 7 AT vARICE W THMEID Quality control 728 O J5ikims isam S LT W 5135, 1SO T
O [E AR & T AEE R L T\ B, ISO/TC276 WG3 (N4 A F 27 /7 uy—) i n»Tid,
BT 5 2 F > 7= MR BE G 1 o 8 BRI 1 35 1 2 a8 3k & UK SCEBH R 23 T
PEPMERIEIR O T b, HOCBEMEE IR X HE RN B 2 M OBIEIC X o Tl EHEET 2
5. X OFEE R LIRS 2 B8, [WEH &5 H OBEEL XA U A ), [38 5 BEER CHUS L 72 IR O #EEE 13
HigC& 2200 ] & v o ZREICEE T 5, — A B (L ARE I B> Cid, B & 7 2 30 (1
B & A CRGE IR BEHERRD ZMIE L, MEMR AL 2L Tl o k) hMEER AT 2 2 &2
T& 2, L LA s, SOLIEMEE o HCHE X, o, KR, R0 X 5 Al
DT A—=R e Kk ETORMRENE BB EREED X 5 BB X —2lFIc X o
TR EN2 -0, WEHMAEERRZ O cRBRLENRLVLAICH L X255 3,

RFEERTIE, TAMBEOBEHE(ICBI T 2 7k = — X, FHEIC O WM L 720,
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Image-based Profiling of Epigenetic Changes in VPA-treated HEK293 Cells Using Machine
Learning and High-Speed Super-Resolution Microscopy

+ Z=3 1,4, Nur Syatila Ab Ghani4, Munmee Dutta4, &&# &% 3, ik 5 2,4,5,
B B— 2, Sl i 4, Ok 4 1.4
1 BRRERAEDE Fidis Bl R AT e Rt 2 BEERMHR AT N4 X 7 4 A VHFSEE,
3 PEERANREAWITCAT MU T LAWTFEER, 4 EERMNR AT A LAIRENE 2 v X —.
5 FWARFEL 2 —~ =7 REMT BT T L

Image-based profiling has been combined with machine learning for various tasks including cell
classification and biomarker discovery. Epigenetic change within a cell nucleus can be captured by super-
resolution microscopy (SRM), making it possible for image-based profiling. However, the low throughput
of typical SRM has hindered its applications with machine learning.

Here we employ a high-speed SRM called SoRa (Yokogawa CSU-W1 SoRa) for image-based epigenetic
profiling and explore its applications to cell classification and biomarker discovery. As a model, HEK293
cells were treated with or without valproic acid (VPA), a histone deacetylase inhibitor to induce epigenetic
change. The cells from each condition were stained for nuclear DNA (Hoechst), CTCF, and H3K27ac. 400
super-resolution images were obtained by SoRa within a day, and segmented into individual cell regions,
yielding 6,944 cells in total. Using this large single-cell dataset, we developed a deep learning method to
discriminate the epigenetic states of cells (VPA-treated or not) with 99.6% accuracy. We also detected the
image features that contributed to the discrimination as image-based biomarkers, suggesting the nuclear
periphery as a hotspot of epigenetic change induced by VPA. To validate this image-based finding, we
performed sequencing-based epigenomic analyses including Hi-C, ChIP-seq and RNA-seq. The integrative
analysis with reported DamID data showed that genomic regions harboring epigenetic change were enriched
in lamina-associated domains (LADs) at nuclear periphery, being consistent with the image-based finding.
These results demonstrate the image-based epigenetic profiling combining SoRa and deep learning as a useful

tool for cell classification and biomarker discovery.
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BB DN IRA S 2 0 70— 7 DFFENTA
OFHRWHE 1. AR 2, At 1,2
1 RIRCRFARFGE T AR 2 RIRORERIZE 7 v v T 4 Thtfe v 2 —
OAsuka Mori 1, Tomoya Yamamoto 1,2, Kazuya Kikuchi 1,2
1 Graduate School of Engineering, Osaka University

2 Immunology Frontier Research Center, Osaka University

RN D X D@5 T DRI - ToBREE Tl & 237 B RREIE O R A8) < ZAfhiFE BAE A 23
B 1) & 7o THRIBAH 7 BEDN S 2 0 | HRIRIR O/ NG B DSTERL S L D AR & 53 1 DRI
FHOPBEC K> TR S VD WMIX, Z /7 B3B3 EOfkx e fiflatése 2 HilH 5 L B2 6
TS, £z, ITENEROTREME SR ORRE & & HITIE T LT/ O X5 ZRRRBIZHE L,
VUG B 7 S a A FEHEOMENR 2% Z L b B TW5S  (Figure), L - T,
TR DTSRI T 2 v A RERHEOTERRIC L - TR Z 284 2K B L BRA H 5 & &
2B, EDIBAE RRREZ ) 72 A L CBIIT 52 FIEOBRBITEETH 5,

ARFFECTlE, RO E H R R LI L > TRl CE 2490t 7Y u—T7 2% +T5 2 L %
WIFERIE UTe, MNO 2 7B EMBEERT 2 Y 70 R ERBISEEOH IR Z /S
SHDH LT, BEIGEMEHOCAFEZIFENICOEL L, RS X DN OmIERBE DO 2L &
HNPWREE LTBHITE 2 LB 2T, AWIFETIE, KO LRI 5720 DET VH
VRJE L LT, a-synuclein Z M\ o, a-synuclein |3 in vitro D E1453 <> HeLa AN
ICRBL S-SR TR E KT 5 2 ERMHT0D Y, a-synuclein & FHAVEM T2 fasudil
LRl DERBEINEMHOCERE L) I —TRET 2 2 & T, IO E BRI 59067 7 —
TEAER LTz, £7o0 NHS AT VA HWCH X8y B a7 m— 7 R A S8 5 Rk
BT L72,  a-synuclein 7 in vitro TEEERZTERT 5 4T, flix ORBISE L7 71—
T DOHEICIREE « WROZBAZRIE L, BEORRIISE S DT v — 7 OIS A e LT,

Figure. Fluorescent probe to detect the formation and maturation of liquid droplet.

(1) S. Ray et al., Nat. Chem. 2020, 12, 705.
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Creating model near-infrared fluorescent particles that show the in vivo behavior of
microplastics
Ot L AEKY, HAES mMEY, B AFLD, MEE R b
DR EERR - SEHE T - v 7 L, Y RRERRLR - e L - MRET Y L
OSota Inoue?, Takumi Isobe?), Kohei Sogal?, Masakazu Umezawa®?

) Dep. Mater. Sci. Technol., Tokyo Univ. Sci.; ? Dep. Med. Robot. Eng. Design, Tokyo Univ. Sci.

Fx I IMEBICERET O~ A 70T T 2AF v 7 (MPs) B HL TWAH Z En@lE SN TR,
ZORBETM LIFEN L HEINTND YV, MPs OERNEFR « BITIZOWTHREDOZ L
ZENREERZSHLLTERY, AERNIZEIT S MPs OFELERIO BN R E > TV D, K
IR UL, AEERFIEDMR S ANA T A A= 2 T8~ OISR HF ST DR a5 IR-
1061 ARV =F L7 L7 47— MPET)RFIZNET 5 Z & T, EERNEEH BB AIEE7e MPs
T WVRLAAERNEDRF 21T o 7o, IERIVESLAR OB, ERINED AT - S65000 & g L
THAERNEE E CRIILT 5 Z LK D720, R ORI 2 8hEH A ATRE L 52 S HIfF S
%2, £, AW CTITARN TERIRE 2 R R 12 859 25 7= 912 PET ki1~ IR-1061
OFEHRE 2 i Lz, T ORISR, IR-1061 % 0.67 ug/mgPET T7 & F= kUL (ACN) H TRE
L7235 EIT, b7z PET KL+ DHOGIRE D i b @ h o 7o, #0t PET K13, T ORABEIKIZT
VTR VKERIRZER T L, BARGR T 48 BERICL EFEFE L C ACN ZBR< Z L TR OND, 2D X
WCHINZ DT IVT 2 KSR E % 0.02~25 mo/mL ([CFH#E9 5 2 & T, KRB I8 & 55
Jt PET R DR Z A+~ nm A — ¥ —CTHIEFRETH D Z & 2R Lz, ZhuE, HBYDKL
BRICE DR TR OERNEBOBRINFARETH D Z L 2 BWT 5, REBICAEBR TEM LTI-H
JEPET K2~ U AR AR LGS 5 2 & T, HLERE TOH0O0 PET K25 EHICBLAI S v, AR
NTORFDEAF IV I HDUTIAEZAL LDA A= TRARETH L ELHET S,
References: 1) Y. Deng et al., Sci. Rep., 7, 46687 (2017); 2) Y. Ueya et al., RSC Adv., 11, 18930-18937 (2021)
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Properties of light-induced intrinsically disordered region (IDR) condensates in the
subcellular compartments
OB WK 1, bR 2
1 AbVEE K7 R AEmBF R, 2 B KPR e s A m Bk Pk gebe
OYuta Hamada 1, Akira Kitamura 2
1 Graduate School of Life Science, Hokkaido University
2 Faculty of Advanced Life Science, Hokkaido University

BRI B BRI RIS LAEMBEAN T B X XICBE S, X7 EDF
U I~ —{b & RIRZVESESL (IDR) DR OEREN /1 & 72 0155, L LR 6, & o737 Bk
RNEIZBW T IDR BRED LI a7 A—2a EZ o TWVHONL Do TR,
TR, A AT U T EROCTHIREN EMIREN TR S oA ) I~ —{b X J &
TDP-43 IDR Ot AR DR R, AR R E &, PO L0 2 OREEICT 7'a
—F T 2%, IDR BA NG R O EE ORI E 21T -T2 & 2 A, KA ) I~— (k&
DIHDOFFHLEBFEA L 0 BARMEZ /R Uiz, £72, BN L0 O HIRE N CIEF BN R O 1) 8
SR MK o T2, 2RI ARE e & O e XJE TR, BN IR & T IDR &
ARFBEEFEROKRE SILFZEAELEDL R0, AV T~—(b & 7 OB REER A &
TS R BB RS N7z, SRR A% o9 ERIERHIE T, YeabEEEiE AR PN o4 St m]
HHRIL IDR OF T b O TIEE A EEDLholz, LI - T, IDR IILFHEEME A D
HCOTHRBEER S T HRICEHES LTV D ARENE 2 b, £z, MENXEIZ XY Z0
HERHESVNERRD Z RS,

1) A. Kitamura et al, J. Biochem., 164(3), 2018
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RFEMBRETICE T LMEAT A F 30 ADZRREE ERM DA

O WWHEf 1, I 1,2, BEARREM 1,3, AMNET 4. BAfE 1, AREE 1,5,
AREHEOR 1,2, EPER 1, SFEAERC 1, 186, mEHE— 6, BIARHI 1, v HERER 1,
LAHMEKES 4, JRHAFEH 4, Nicholas 1. Smith7., AKHME 3,6, AHFFHR 4, HEHTEE 1,23

1 RERKRFRF B LEAF R B R s 2 FERRIE - BROK, SEli 7 4 h=2 R « N F kv

T H=T A ) N=2arTRT bY 3 RIRRFEISCER IR IS, 4 s SLER

REHINAS FRERERNELSE, b KRERRZFERFBEE LRI IERBER 2R 6 KO FPEER
WFERT ARG FRERERI AT . T RERRSFEREF T v T 4 T v 2 —

SRR 1T, ARRE BRI B E T AEMTH Y . NTRALLT AT e R E 2N
T=HERDAL S E & e, Mifaied L0 BARICEVIRIETREE TE 5, 51T, TERD(LE
ECIXEBNEETH - 7208, 2UEHHEZ AV IUE, o FORBGETTIREE, A A4 B, pH &V
ST T OREEALFH R BRI IR TFE T X 5, 2L, 7 74 B THMEC7 74 4 8%
PRSI X B AEMRREHBRICEIA S FIH SN TV DA, O 2R HIIIEEREE TH Y | AKH)
REA B2 C & 2 W FBAMEBIC BV T, 2R OFSIEH2IEN ST D ST S W ER,

AHFFECTIE, SEFBEMSIIC X 2B T\ T, AT OB/ NEE oA 4 D2
Wi X U A — & — OB CHREEE T D EAT 2 B Lz (1), AREMCiX, Mlafcar
TWHHSEEZ WD, EOXA IV THEE LN E W) BERZ EEREHC -5 2 e n
TX 5%, BFL-EBEAZHV., Ca?H5R3E (Fluo—4) ZEAL7=T v MIMCEREE DAl 2 LR
RO BAMET CRIE L n B, REHZ-185C DA VR & =7 u R RGN IR & il
S, BUEEE LA, DA HIIR O EER X OVL MR 2595 Ca®' v = — 7 D[EEIZAL
L7z, EHIT, Fluo4 L —Y R Ca”RELAEA LT v MREEE O, R 355 nm
DF IRV ANERI T2 L TC¥ T v r—Y L FNUC I V@R INZ ¥ = —T %
Ca®' U = —73AEMND 420 I Y BRICHFEEET D Z & ITHE LT, ARBFZECRHZE L7 Bl 4 H
WAUE, RN OFE ) HFUEHEE £ CORFM BIRETEHZ L 2 EFEL T,

Z3E K -
(1)M. Yamanaka et al., bioRxiv doi: https://doi.org/10.1101/2023.08.01.551103
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Transcranial direct current stimulation enhances the brain metabolic waste clearance in mouse
brain
OFf & 1. BN L 1,2
1 BROKZFRFERERE ANBESACBNER AT e R
2 BROKKFRE BEE YRt
oYan Wang 1, Hiromu Monai 1, 2
1 Graduate School of Humanities and Sciences, Ochanomizu University

2 Department of Biology, Faculty of Science, Ochanomizu University

Transcranial direct current stimulation (tDCS), a non-invasive brain stimulation therapy, has been
increasingly investigated as an adjunct to facilitate the rehabilitation of neurologic diseases in many clinical
trials. Recently many studies have shown that tDCS has positive therapeutic effects on Alzheimer's disease,
including reducing Amyloid beta (AP) in the brain, but the mechanisms are still not clearly understood.
According to the glymphatic system, a recently proposed brain waste clearance system, the cerebrospinal
fluid-interstitial fluid (CSF-ISF) exchange, could facilitate the efficient clearance of metabolic waste,
including AB. In this study, we directly visualized brain fluid dynamics using immunohistochemistry to study
the change in CSF-ISF exchange after tDCS. We found that after tDCS, the influx of CSF tracer increased,
suggesting that tDCS alters the CSF-ISF exchange in the clearance of brain metabolic waste. Furthermore,
we found that tDCS also enhance the efflux of metabolic wastes from the brain by lymph node imaging.
Regarding the mechanism, we found that tDCS alters the EEG power, especially the delta wave, which is
positively correlated with brain clearance. These results suggested that tDCS enhances the clearance of brain

metabolic waste.
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Cell culture monitoring system with thin film transistor technology
OffifHsR =1 fhoesl 'y a4 L ARIORIT L ATHAOR T, =B Rm] 1 AR EEE] 1
BILR— 1 JemsEd 2 nggH 3, #iHEIcic °, ks . ZHMC
Ui ARt i~ T V) T AT ZSERT, 27 7 = X atkatth,
SEMUAAWTTCAT. 4 PEE BT G T SE T
OEiji Kanda!, Sho Nakamitsu!, Yasuo Yamaguchi!, Kotaro Kobayashi!, Yuta Maeda’,
Ryuji Mishima!l, Seiji Matsuda!, Ryoichi Yokoyama!, Takuya Amada?, Akari Kato?, Genki Kanda3,
Shungo Adachi*, Tohru, Natsume*
'Research institute for advanced materials and devices, Kyocera Corporation, *Tecnisco, LTD.,
SRIKEN, “National institute of advanced industrial science and technology (AIST)

— R e IS IS B W CBAMERIC X 2B 21T 2034 v F a X=X o ERER Y
HMLANT 2RERDHEHDD, %O C%ﬁﬁ‘%i‘)ﬁiﬂ%@%iﬂ (TR T OIS A B
%73_’5‘;’(_ 9 %o rmanE 2RI D & E AR AN O SVEE RIS B 72 o T, BRARRYIC (385 o

BT 2Rk 4 A B EIN A v F a2 R—ZNTR VYV I TEIERNEE L,

Zliﬁﬁjnf (AR R DML D 3 AR, it pH., BREGIREE O KR EHHI 23 AT HE 22 /N D
Ml E =2 Y v ey 2 — (R D EF 7T L, EROMIEZ 7237 % 17 o 72,

AV Fax—ZNTOMIOBIEAVEEL T 572010, # 7 AEM LB L 72AKR A Y &~
Y o v b 7 v 2 % (Low temperature poly-Si thin film transistor, LTPS-TFT) & 7 €&
NTF7ASIDT 4 bEAF— 2572 328x580 HHE(65um vy F)DA4 A=Y+ v ¥ —%H
Fe L7z, ML D& v —DE ETREI N, 7 ZAHBERI 2 S & AT 2 2 & T,
FECRE L7 % 74 P X4 4 — PR L. #ildo g3 505 (K 2), pH 131
BENL7 2/ — Ly FOBOEE 7+ P XA — FColRiT 2 e clliEI N2, flfg

SRR O RS & [FIRRIC /7 7 ASEEMREE M 2> & e 2 WG LEE OB L 726 % 7+ + X A4 F
— N2 BT 2, v =2 I NS MH L EFEO pHAEIZX 3 1SR RSB T 41, e
(i pH 2SHERIRETH B Z BRI NSz, 4 VvV F 2 X=X NOHRE - BEIFEY 2 — L HIC
W L 7= iR v —Iic X D HlE I N5,

FERDOMINE % F 72 BREEIC X 0 ARLEE 2MEREE O A e LIic BT ol i oo #5550 pH
ZAE. éﬁiﬂ@iﬁﬁiﬁziﬁ‘(mfﬁ%ﬁﬂvﬂ’ﬂiﬁo HEIICE=X Y vV D ARETH 5 T L DR S NTo, R
B 2N E TREBRANC SR S LT 2 i S S 5l - FRZERIICEHET 2 20 DF T L vy

—nicR b MR E NS,

JJLDUL

1. FF L =Ml ass B 2. Mg EhoMiao 2 4 47 7 AHE X 3. JHE L 72558 o pH
T XYV ISES 2 Jik, A5 EAHINE L, Zeriil0x10%ells/well, /2 F:0.5x10%cells/well, &k vy —HED G
Fr: 0.5x10%ells/well, 4 F:0.25x10%cells/well
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Elucidation of mechanism of cancer cell death induction
by T cell-dependent bispecific antibody
O ARfBEEA 12, REFRRER 3, LK IE 2
VRRR R A BRI A R AT TR, 2 [EAZ 28 AT v & — T BAFE 0 B
SHUR R TR F B T
ORikuto Nakamura ! 2, Ryutaro Asano 3, Masahiro Yasunaga >
! Graduate School of Frontier Science, The University of Tokyo
2 Division of Developmental Therapeutics, National Cancer Center

3 Graduate School of Engineering, Tokyo University of Agriculture & Technology

BAFRFHRICE T 2%HED by 7 ThH Y, RALVIBAROMERAEREENL TS, HF
TH, T ML BAMEOM T ICHEET 2 T MR E — ER S EH A (TDB: T cell-dependent
bispecific antibody) (2 IEF IR VPSR 2R T2 &6, % L DMERFER TN T 5,

TDB i€ X 2 2 AMIRESEEEE OB T IR & K i C 2 ffED 5. 1 ok, MilEEWSTC
» % Perforin X Granzyme % 25 AUMIIEICIE VAT Z LI X 2 1EEN MG EEETH L. D9 1
203 TDB I X Wik a7z THIfEAS IL2 e & D9 4 b A vESw L., FEO THIlEEZ —K
iGN LS 2 2 & X 2N e FEETH 5, £ b ofFAEFIcEwTd, TDB 23
T fifg & AMIEEZUHE L CEFEAREEA L. MlakichZ s F 722 BKT 5 2 LA
MRS IC BT 2 P Y H—oEEERZTLEINT WS, A, TOI & ZEBUCIEA L 72
FTIXITHN TV,

Z ORI TR, #HHA X =Y v VI TCEEEER L gy F T AR RS 5 2 L
Z. “HBEAREREY F T AEROBEEIC X ZMEEEEEC T A P4 v iR EER AN
5, THNICXY, TDBIC X o CE=FHEEEKR L RIE L F T AZTEEST 2 L35 AliiastahE ic &
HCHB I L eREET 5,

BUEE Clo, ZHEUERERICTEEEGRLREL F TRE2BRT 5 2 L 2L I L7,
%72, TDB DIETH 2 2 AMILD EGFR %/ v 7 7 7 b L 72Z B (EGFR-KO) % {37 L . TDB
IC & 2 EGFR-KO 23 AR & 57 A4 R 28 A MRS o MRS S s 1 % bl L 72,
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Spatio-Temporal Pattern Analysis of Spontaneous Ca?* Dynamics during Development
in a liverwort Marchantia polymorpha
ORERF AHAR 12, PUEAE 2, A BFAE 12, LT 8 12, gt e 12
ORI R BB LAt oot | AR dn AR PRl s 2 BB o il o — =
(OErina Seno!, Yuka Yoshizawa!, Kenji Hashimoto', Yuto Yamashita!, Kazuyuki Kuchitsu'

"Dept. of Appl. Biol. Sci./Interdisciplinary Agr. Sci. & Tech. Course, Tokyo University of Science

NI AED Ca’t e —H L RV E RS AN Ca? R ([Ca? o) ZLITIR U TR I B e
T Do [Ca?' eyt 1T, FlEA OFITHIC LV AL FEINDT2T T BRANCET T 561235 bH
TVWDH, EDAH =X LA BRI R 72 BN < R CIRIFEA ERIZ I TR,

H Ca? ' r—7 GCaMP6f ZF BB 7- B =00 BE:2ESE A P 00 S PH 7R T 45
Rl D[Ca* oyt DRERFHI7Z2 2 A . FHE R/ L — W — HORBAMEE A O CRIBLEL ATRE R 7 A
TARA—D U T Ra R LT, < ORI T[Ca> Joye DZEENT RONIRD -T2, BRI AL E
DAARAAFAIE & 55 PSR ik 2 & T o AR I I\ TR D H F6 0972 [Ca® oy 84 RLHIL T,

TRARIIHE FRE OIRTE | (B F L RIARIC, RO Se i R I KBRS, £ DSENRT
1X[Ca* ey DABLE IR BN BIER SN DFTHED 2022 FEAR PR FNER), Jeinpk & B daaT
OAEARAA U TH[Ca* oy DA BIHIE B O DT EEF FLL | MRPEE RO Sk R & 0 BfR %
FEHNZIRATL D, — 07 /3 MR A & To T AR Tl B JEA7R[Ca®t ]y D—ImAY L5773
DIRUABLEZS AL, EDIRFZEM] R E — B FERTIRIT L T VD, — i) B F- OB B I Z 0 K<
725 THRY, R ATROIZE ORI B W CEBEE I B b, BB RO 5 A ) 1 R 2 b
FRNT LT & 25 BRRIRD DER BB O 0 4 Il S iz 27 — DI B\ W Ch BRI il -
ANRALNT, ZOEEL, Ca¥ T ¥ R EFTHD La¥*, GE ORI T Sz 2 Enb,
[Ca? ey D H 32— 18 _EFATITAIIEEED Ca® F ¥ 3 &I LTz Ca¥ EADBMELE 2 B, 29
L7z SN AR TR L\ B F8 172 [Ca® oy ZAL D AN = R AR B B R DT A D T D,
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Development of Phosphinate Ligand-based Low-Affinity Ca?* Fluorescent Probe for
Ratiometric Measurement
OFamfE 1. ReHEM 1. IkMEserh 10 B 1, 20 FERER 1,2, 3, 4.
FyFUAX=xr 1, BEHER 1
1 BREREOR:, 2 JLERSE, 3 FUAGHIRSE. 4 SRR
(OYuzuka Kuronuma 1, Rei Kumada 1, Akihiro Sakama 1, Yutaka Shindo 1, 2,
Kotaro Oka 1, 2, 3, 4, Daniel Citterio 1, Yuki Hiruta 1

1 Keio University, 2 Kitasato University, 3 Waseda University, 4 Kaohsiung Medical University

MBI T VST BA o CatlEE D RA v Dy —lp PEERERIZH S, TDFFE
72 HAEV AR A AR B 4 5 7o o0 E R AVICIR B2 L A M rlRE 2 a0 7 e — 7 DBRFE D KO 5
nNon, Fexrix, "A7 4 Y 7 K APDAP (o-aminophenol-N,N-diacetate-O-methylene-
methylphosphinate): Zf 4% % — 4L M7 o —T7 %2 Lz, 207 a—71%, Caioxf L
T 100 pM F—F — CISE ZoRmTIEEPE 7 0 —7 L L C OIS ATREME DV R STz, AAFge
T, EEMER EOTD LA A N v 7 BUREFIME Ca2 i 7' — 7 OB A Bi5 7. BE
FOLvAA MY v 7R 7 0 —7 Fura-22 12 APDAP 28 AT 5 Z & TH M 7 7 —7 KLCA-
Fura Z @5t - A L7z, Bt sl oo fs 5. CaZt okt AR E 5% 445 uM THY ., 16K D Fura
U — R DOH FtE 7 11— Fura-5N3 OF) 10 450 1 IZFE S 452800 IRBIFIM: Ca2 7 —7
ELTOISH ATREMEDS RIB ST, 72, KLCA-Fura OHifEA A— 7 ISR E1T 12,

[1] Walter, E. R.; Fox, M. A.; Paker, D.; Williams. J. A. G. Dalton Trans. 2018, 47 (6), 1879-1887.
[2] Grykiewicz, G.; Poenie, M.; Tsien, R. Y. J. Biol. Chem. 1985, 260 (6), 3440-3450.
[3] Baylor, S. M.; Hollingworth, S. Prog. Biophys. Mol. Biol. 2011, 105 (3). 162-179.
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Development of multi-plane wide field-of-view two-photon microscopy with three-
dimensional single-cell optogenetics

OBREIT 1, KA 1L /R 10 NEDHEERR 1, MR 1L AVBREEKR 20 INseasest 3,
IR 3. R4, FILIEE 1
1 BALSARF9ERT, 2 U A4 Vv RN & —FAFEE AFAERSEAT, 3 AR EHIGENT AT 85 E
FIRE, ARt 7+ 7
OHiroyuki Uwamori 1, Yasuhiro Oisi 1, Midori Kobayashi 1, Maya Odagawa 1, Chie Matsubara 1,
Kenta Kobayashi 2, Shigeki Kato 3, Kazuto Kobayashi 3, Takahiro Ode 4, Masanori Murayama 1
1 Center for Brain Science, RIKEN, 2 Section of Viral Vector Development, NIPS, 3 Institute of

Biomedical Sciences, Fukushima Medical University, 4 FOV Corporation

Processing of various information in the brain is achieved by interactions among a large number of neurons
in the same and/or distant brain regions. Therefore, it is important to record single-neurons activity from
several brain regions simultaneously for the purpose of understanding the computational principles of the
brain. Recent advances in the development of wide-field two-photon microscopy have enabled us to
estimate a large-scale neuronal network in the cerebral cortex. A functional network analysis based on
pairwise partial correlation coefficients between calcium activity of a large number of cortical neurons (>
10,000 neurons) revealed a small number of network hub neurons (< 1% of observed neurons) that had
functional connections with more than 100 neurons. A previous study using C. elegans has reported that
hub neurons, which have multiple connections with other neurons through synapses or gap junctions, have
great impacts on other neurons’ activity and global brain dynamics. This study suggested that even a small
number of network hub neurons act as key players in processing various information in the brain. Therefore,
it is crucial to activate/inhibit network hub neurons using single-cell optogenetics while recording a large
number of neurons. It is also important to combine two-photon volumetric imaging techniques to elucidate
layer-specific functions and inter-layer interactions such as L2/3 and L5 in the cortex. In this study, we
developed a new wide-field two-photon microscope, which is a functionally enhanced version of already-
developed wide-field two-photon microscope (FASHIO-2PM). This microscope enables fast multi-plane
wide-field two-photon Ca®* imaging including multiple cortical layers, and also enables single-cell
optogenetic photostimulation, which is essential for understanding brain network dynamics through the

direct activation/inactivation of neurons as brain network elements.
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Improvement of the Accuracy of In vivo Brain Refractive Index Estimated from the Amount
of Spherical Aberration and Prospects for Water Composition Imaging

O#ffEIZE 1. azmdk 2. EEm 20 fOEM 2. =gee 2,30 BAE 1
1 BRDKLTRFE, 2B CBS-T v 7 v ik v 2 —, 3 B CBS MU RELR R EANITSE
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AR E I ITHARE R TE 2 E 2 T BEE AL b Twns, L Larb, 2T
PEMERBRIC B TN NIL v XBHWON 720, A~—Ya v AT 4 UL, A
N7 A, HEHEOEREOAL—BIC L o T, L—F =3 —mIc B L L kNP 7 —
THLIKMNEDIFREL LT b, ZONGENKT 5 B 2ERMOBRMPEL V., HEHLE
BT AEL 2 KNE 25, EEADEONYIL v XiTiE, ZOREINZEZHIET 5 720 DN
T 2MIIEERMib o> TH V., MERZEY [ ICE LY L v XNEORIEHL v X%
LT3 L TUGEZMIET 2 2 EHARETH B, 7272 L, MHIEBRZ L X & X ©
H 50 RTEBVEREIFEES T, FHHcoFELREch -7z, 22T, Hf BOCC I - E
WHIC Xk Y BB CHIERBOENE 2 0E 3 % [ERmIGE BEiffiE > 27 4| (Deep-C, Evident)
23pAFE X 7= (Ue and Monai et al., 2018), ZD L AT LlE, T—&X—IC L b HE)CHEIER % 0|
L. BAEORIGHRO = v F 7 A 2RET 27413 Y X4 (Peak-C) 12 X Y HoiZe i IEER
AL Z FAEICHKE D W CIRIET 5, BREIGE R IZEE O EITRICKFEL Tn b, ZOYRT A
ZHOCEKIINEMHEREZ EBLT L LT, Yy I VDEITEEZHEST 22 LR TE S, L
L. Peak-C I ZAHARELELIC X 21K SN fblfRICEHE TIE, IEL K R EARECTE R W &
WO R D o 7z,

AWIETIEZ DREZ R 2 FiE L LC. RO 22 REBEEEICEH L 72 2 4 X5 7x
Peak-F 7V T) XL % 2% 3 %, Peak-F IZHUGHEIRICH L TR 7 — ) 28412170 HHfEHS
EEML, /A4 X% & F I KRR O A % ol {RRE IR T s e T, A X%
NTLRNCAIIN L 72 B IC 35T Peak-C X 9 & it BRI ERREI A E 072, T 51T,
Peak-Fl3¥F 21— a3 VICH L TH Peak-C X WHIRTH 5 Z L DL D 1T 78 5 7z, Peak-F
T WERSEE IcFEE L EBRIC YFP-H 5 4 ~ (C. Porrero et al., 2010) B #{T-o 7R, /4 X
DL WElir< 7 ADMTHOMIEERMEORENARETH V. HEE L ZEITrEd» b, Hin~ v RIC
texcEln~ v 20 ETrRIEE B IEE IR W 2 L TRR I iz, AFEIZIERED O
77 ) — CHEKRMETT R ZHEERRETH V. i eMEERED A A =2 v ke e s 2 & 230
GEEUR
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Calcium-induced upregulation of ATP synthesis heats neurons during neural activity
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WP X R RGP AR 7 O ki, BIn TR SHileNb ok~ IR ICGEE 2 5 2 5 E
RN TTH 5, PRI TITE LKA KrF > A v s+ 7 2/NEo RN IcE % 5 2 5 7-
O, 2T REE 2 2 L ¢ 2 AR H 5, I ba v FY TR/Mak, A A v F e
BN CO FE AR L FEZOoNTEY ., 2o OGS HFRIEAN o R D 2
FIREME DS B 2 23, MRSIEE) & L ORIRIIAHTH B,

SaFR A ZPMREEE L 72 7 v MBI, i - REEE o E - v 3 —B-gTEMP &
HEato Ca*+ v 3 —B-GECO ZHLHIH X &, Ca? Z 5t & L 72 tiiRiGH) o & & & tivieifia
MR EEZEAL &2 RIRFEOE A A — v 77 L e E) & iR E 5 & oBfR 2~ 7o, AL IKFIE
Na*F ¥ 2 WIGHEALAITH % Veratridine 1€ X Y FRipih 2 i 2558 L 72 & 2 5, Ca? B
A S8 30 EN THIREPNIRAEE X ER L 72, SO EAIZ ATP GHEFIC X v #lfl
Too Tz, CaZ RN =R 2 EE VIR T CHFIEEIZFHE L 2560 mEIR LA L &
D7z, TNH DFERD b MEIEENICHECIIA L 72 Ca® s ATP K2 G L, Z DilfR T
LB HENEE Z PRI TCwWizeE 2T,
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7 ) %

l VGCC

ATP ! °
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A Multi-purpose Automation System for Large-scale Image Data Acquisition
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A, ER A (SRM) O #ES 23 BHE ©H 5, SRM I X » CTHIfEN OB EZ 73 F A 7 — v
TRUAFIRE & 72 o 7= — 5 SRR EIR T — X Z it 3 5 FB & L C ALARE(ADEAi 25 H T
T3, SRM & Al Dl AR ORIC L - T fERICISEAR 6N S 2 L Z2WFFT 5 IR E
Vo FAalx, SRM D7 OFEHERK & BI% % HEML T 5 2 & T, ATEITIC B 72 RRER T —
2 DORGE RS 5720, NHAA AEEHBIL X7 L TH % LabDroid Maholo & Ef#55H
M#i Yokogawa CSU-W1 SoRa Z#ff X &7 HENULEMEHRA X —2 v 7o AT LWL 72,
Maholo TfE L 7zikHLEHE n Ry Ptk o T T L — b R & v h— ik S n 5, TS, O
O aIc ko T, BT Ry FBRZy h—D T L —1t% 1 T OMEMEER T — VI EE
T2, e olbol-7'L— MIIREFAZ v h—Iciai I NnNg, 7L — MR L e T, B
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Genetically encoded fluorescent biosensors for extracellular L-lactate
oYuki Kamijo 1, Yusuke Nasu 1, 2, Robert E. Campbell 1

1 Department of Chemistry, School of Science, The University of Tokyo
2 PRESTO, JST

Traditionally, L-lactate has been considered a metabolic waste product. However, recent studies have revealed
that, L-lactate not only serves as an important intercellular energy currency in mammals but also acts as a
signaling molecule that alters various cellular activities via a hormone-like mechanism. Due to emerging
evidence regarding the role of L-lactate in the extracellular environment, the necessity has arisen for the
development of biosensors capable of visualizing extracellular L-lactate. We previously developed a green
fluorescent genetically encoded extracellular L-lactate biosensor, designated eLACCO1.1 (Nasu et al. Nat.
Commun. 12, 7058 (2021)), its improved variant eELACCO2.1 (Nasu et. al. bioRxiv (2022)) and a red variant,
designated R-eLACCO2.1 (Nasu et. al. bioRxiv (2022)). eLACCO2.1 and R-eLACCO2.1 enable the imaging
of extracellular L-lactate dynamics in mammalian tissues but exhibit relatively slow kinetics and require
calcium ions (Ca?") for their fluorescence response. These limitations can hamper their wide use in vivo. To
overcome these challenges, our aim here was to develop genetically encoded fluorescent extracellular L-
lactate biosensors with fast kinetics and Ca*" independency.

To develop prototype L-lactate biosensors, we inserted circularly permuted fluorescent proteins
(EGFP or mApple) into the L-lactate binding protein LIdR (Fig. A). These prototypes showed small
fluorescence response to L-lactate (AF/F < 0.7 for both biosensors). To improve these limited AF/F, we
performed directed protein evolutions (29 and 21 rounds, respectively) and site-directed mutagenesis. Our
efforts yielded highly improved variants, designated iLACCO2, exhibiting AF/F of ~ 38, and designated R-
iLACCO?2, with AF/F of ~ 48 (Fig. B). To develop biosensors for extracellular L-lactate, we fused iLACCO2
and R-iILACCO2 with an N-terminal leader and a C-terminal anchor domain to express them on the cell
surface. Fluorescence imaging confirmed that the resulting constructs, designated eLACCO3 and R-
eLACCO3, effectively localized on the surface of HeLa cells and primary cortical neurons. We demonstrated
that eLACCO3 and R-eLACCO3, independently of Ca*" concentration, exhibit higher AF/F and faster
kinetics, compared to their previous versions, eLACCO2.1 and R-eLACCQO2.1, in live mammalian cells.

In conclusion, we have successfully developed genetically encoded fluorescent biosensors for
extracellular L-lactate. eLACCO3 and R-eLACCO3 function independently of Ca*" concentration and
outperforms their previous versions, eLACCO2.1 and R-eLACCO2.1, in AF/F and kinetics. We anticipate
that these cutting-edge biosensors could pave the way for investigating the emerging role of extracellular L-
lactate in living tissues.
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In vivo 4D quantum thermometry
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Detection of alpha-adrenergic receptor blocking effects of group | antiarrhythmic drugs
by fluoligand displacement imaging and contractility measurements
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Development of 3D reconstruction-free 3D multi-particle tracking
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Localization analysis of glycosyltransferases in Golgi subcompartments in mammalian cells
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micatCLEM: micro-CT assisted CLEM for accurate location determination with
visualization of microvessels
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Wave-front sensing by transport of intensity equation and its application to fluorescence
imaging.
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PSF: point spread function
QPI: quantitative phase imaging
TIE: transport of intensity equation
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LEZLNTWED, KRERIIAHTH S, > T, D NTS IZH ) 5 HHRUEERR 2 8 & 2 1c
352 &iE, VNS OfEH A 71 = X L i 7 SIEEIHENIC 351 2 F 5 2 B4 2 L CEETH 5,
L2 L. NTS 23ZERICIFE L, 2o B o[l & SIS A3 2 720, TEREIN 81555 R
THolze % TEOHEMMMBIICINT, A ITHERERIC B 2 RxEr O JATHEF — K7 invivo 4 A
— YV IERBAKL A E Y RO NTS & % O FUEBIC 31 2 — MR E O Mg Bk
W L7 ze ARETIE, FEOMMN, BON 4D 4 XA =¥ v JHIROENT, % L T VNS
X3 RIS E IC D W TR b N2 BRI R A RN T 5. Bk 4 728 - S C VNS #
Wit ZhZ et d 2 NTS HifE O SKISFHE %2 BREE L 72, VNS 1C OG5 5 ffdAlAE i
NTS NEICIRERNTH 5 & & 2R L 7z, [FRFICEESR L 72 fpffiigic s vwCd . Ml & ok
JEHEDE G- IFHDERH D LD RV L 40 IR LERFUC 3 2 G HE DL H #ER L .
B D FEEAE TR DOBRPWEL R S L7z, 72, VNS BAMC b RHNE 50 o B 21l
biEHHkZ, 5%, FERE T A CoBlIECZ ORFEERICBT 2 FAMREIC D AR E 2
Tw3,
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Feasibility study of novel nanoparticle derived from a natural source as a vaccine adjuvant

OfaR 521, 2. FERIEAD 1. /MRARE 1. N 3
1A ORI, 2 WK eimie AT e, 3 & IR A E R AR A b Fe AT
ORyo Suzuki 1,2, 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

(HW] cnFEcicfkaid, EEPHEKRZ EORICHIc, MR L% Tka e LT
BRI NTHilzleF I RFBFEELTCWE 2 2R R L, 20 /R ofEicK L7, 22T
AL T, EHEOUFT T THHAIN T Ao HEICEH L, HEM KT ICEEN
%5 2 KT ORI 21T o 72, [U7i%] HE 2 @K T 50 2fRIC, &0 X 0 HEKES % 57
HEL 720 @O RO BiFic &2 =AML, HEGkSF 2Ry (HE NP) 2l S ¢E0
HEL . B MUK cRRE L 72 (M), 2ok, KO FRMYOREZ B L LTEM L., ik
WML 72 HE NP 2B L7z, HE NP o GG bae iz, BHkiifark (DC2.4) /A
TEBEo, BHRMIE O Kt~ — A —

(CD40,80,86) DFsBIMZFEFICTHEL  mbw EHROT/HT
Teo £l ETAPUR (=7 FVIIAT VT
1V (OVA)) L HENP ZREAL, w7 R
ISR F % L 728 OVA iext3 2 iRtk
Fu s X Ot R RBE IC O W TRET L
7o [FES - F%] HHE NP % DC2.4 IcfEH BT
Xgize b, DC24 OEIMLARD b
770 £7-. HE NP & OVA Z#EAL~Y
RIS B & T, OVA KRR e (RHTE
BRI RZEZFEST 2B TE
Too TNHDOFER LY | HE NP (3234 %% 200 nm
BECBT2ELERT 7 F VTV aNv b
kbbb LAfFE 2,

(%% (k]

+ litsuka H, Koizumi K, Inujima A, et al. Biochem. Biophys. Rep., 16, 62—-68 (2018)

* Suzuki Y, Munakata L, Omata D, et al. Immunotherapy. Immunotherapy, 14, 1443-1455 (2022)

- KFEF B 7274863 5 Ktk XU X 0BLES IR

(RAfF] AWTIEiE. W RAEImAR AU 7 — AR RE oMK 22X T b DTH %,

HE NP ORBEBIVEFEMKRSE
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2HFHELRFEAN IR EBER YT —DEGEEDRE
O MIER 12, SFERE | PHEMR T | HEEhZ !
1 ENZAFEFEEN  BFRIERANR R FsbnE B Edy - EEEM B RaRlE e
2 TRERSFAREBTE AT b

FCBIRAIIRMAEN IS IEZE R v 828 (Fr 2vm F 7y y) 2RBLE S Ll b
V77— LCHRRIEBI A AR T 2 FIETH 5. THE, 20T %FIA U 72 IRl o F e i
X0 B o mfE B 23 ATEEIC 2 0 . MRS o ekt 1EEEHII T 2 L AT E B
L30Tz, AWFFCIE. T 2 TP IGEBEYNFECELN-EFREL KT 22T, 2h
¥ TR E B D AHBIMRNT IC X o CRIEEIC R & T % 7=t RS o Bk 1 13 I
3y b7 =2 %IELLKFHICTE 2010 THETT 5 2 2 HE Lz, £9. GCaMP6s % ¥
RSB BEFUE~ v ZADOKIMEE Ofiiaic 7 7 7 Btk Y 4 v 2 (AAV) R 7 &2 —% Hw
TFxAru b 7rrvo 1fichs CIVI ZEAL 7z, BIEMHD 2 T BEME % v CrffiE
a4 A=V v 7 Lies s iR OEIRE 3 2 & | B o G B B X ., [Flk
I JE P DM DFFTE B b FH I NI, R A X — 2 v 7 HEFCLEi B X ORI CE o
FRIED OGS D 2 L FRAMEE 2V CEBRICERII L 720 T, SERIBRE - ZiiiRs - R
WD Z L2 T o\ THIBIRAT ARG & LM o ket % BUE L L 72, % OfER, K
IRF > AEBE I 1 BRI IRE D AHBEIE & PRl U CORMIBRE O MHBEME (37 b b i o Beie it
D EAH) 1T T & 5D o Tzo —F TRERE O BIMRAT T IR AE R o Bafe it % FHili 3 2 ic
BARTTHZEbRBE Nz, SEFHLZ 2 GBI OFM T85O filfH 72
THL I 278 LRV TOMFES Y b7 — 7Btk DT IS TR 3720, oz EEE
TNMCIEHT 2 2 L CREFECOMEA v b 7 —2EEXFMT 2 A TE 5, Lz
FTROBMARRE TR X T 2 MifE 4 v 7 — 7 [EEOFHHICEF L TH Y. KRERTIIZ ORER
b e CTilE T %,

4}—?9’ i'ﬁﬁllfi%ﬂ SR
L—H— L—H—
920nm 1064nm ?\_g\ jf
IR D
/I S % AL
3
N
\Q ° REREF l \ RERI
_ * X X
N | mssomsEzsEn |
X | mmommEeRmLT | f
w Ny | EEoRECHE X ]ﬁ\%
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EEE_ O OERREMERIZER: MZRAL. BE. EQOLSITEAEIMN?
Imaging rapid long-distance signal transmission in a liverwort Marchantia polymorpha
Ot =g 12, 0 SRR, BRI ik, e Aid
Fifh R L2 BB KO L AR AT EA w2
FORBRRLER S R BRI LAt sert VEMAEYIR A TN/2 B Tt o — X
OKazuyuki Kuchitsu'?, Kenshiro Watanabe?, Kota Hasegawa?, Yuki Kamiya?,

Hiroki Kikuchi®?, Yushin Tsuruda?, Yu lwamoto!, Kenji Hashimoto!-2
!Department of Applied Biological Science/?Interdisciplinary Agricultural Science & Technology Course,
Tokyo University of Science

BTFHEDZ. FE VR ED Y T F AT O REEEX I Z T, HEE SRR REMZLS
CaZ* & /1 L 72 Gl 7 RIS IGE R 2 028, 2 O THITRRIHO S b % v, Bt =o
T EERRDMINEHN Ca? i MEEEEEROS)D T4 74 A= v 7%, REBMOMER % RELE L.
JRTic & £ & Rfilifik 5 2 2 BOMEREOINEERMIT L7z 25, MERRER/- 0L
—aricBnTh, HIIEN Ca g A, ROS DAL, REEN D ZEALAREEENL 2> & mALIC
CRE L 720 2 DIEIREE I, 9 L.2mm/s & HEE Y TG S T v 23 L [R5 72 5 72, ROS
AR DIEHE IR, Ca?F ¥ A A PHERIKL U, ROS £ E4#E RBOH KIEZ BUACHIf & =23, #l
Fapy Ca?tiftfs 5., KRB Z{LOIEiFIX. rboh KIAZEEAL ROS i EH T I3 IH & L7nd -
7oo Ca?HRAL-BRENZ L. ROS A7 £ OBR O KREE 2 I T35 L dic, L DA
F v F v ANVBLTORBEREOZFIEL & KRB OMEHT, 44 v F v 2L OBESEY
(YR P R FEBA B D R . S AT~ DI ERAGE DS IR & 7= 28 Bk o il & 5 RLEHE T D [RE i
L~ DIFERICTE D BIE T-FHBUICKH T 2B O 2 D TEH Y, &5 LfRICE W T, @l
RIFFHE RIS ESR O 0TI AN ERIC OV GERT %,
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FLIM > 5 —Ba%
Development of FLIM sensors for visualization of heat and Ca?* in calcium cycling of
sarcoplasmic reticulum
OlLiR; i, Cong Quang Vu, BFkf AN+, 7K B+ WA Ay, B 8
BIRRE T 7 B REET T
(OTakeru Yamazaki, Cong Quang Vu, Kayoko Nomura, Nahoko Shimizu, Aki Kawamura,
Satoshi Arai
WPI Nano Life Science Institute (WPI-NanoLSI), Kanazawa University

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

Calcium cycling in sarcoplasmic reticulum (SR) is one of the pathways in non-shivering thermogenesis.
In the pathway, calcium ion (Ca?*) stored in the SR leaks out through Ryanodine receptor and is pumped
into the SR by sarco/endoplasmic reticulum Ca?*-ATPase (SERCA). The pumping of Ca?* by SERCA uses
the energy derived from ATP hydrolysis. This hydrolysis also releases heat as a byproduct, resulting in the
non-shivering thermogenesis. In addition, the thermogenesis was found to trigger further leakage of Ca®*
from the SR. Based on these reports, we hypothesized that quantitative analysis of both temperature
increment and Ca?* concentration ([Ca?*]) at the SR of a cell would allow to reveal the role of the
thermogenesis in SERCA.

Here, we present a red fluorescence thermometer and a green fluorescence Ca?* biosensor for
fluorescence lifetime imaging (FLIM). These tools exhibit shorter fluorescence lifetimes as the temperature
rises (for the red one) and as [Ca?*] increases (for the green one). By combining the two sensors together,
dual fluorescence lifetime imaging (Dual FLIM) was realized to simultaneously visualize temperature
increment and [Ca?*]. In this session, we further show the analysis of both temperature increment and [Ca?*]

in the endoplasmic reticulum (ER) in living cells.
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Expanding the Availability of Single Fluorescent Protein FLIM Biosensors
O#rH . Nguyen Thi Ngoc Loan, #[ffili#, H/KFZEM . Cong Quang Vu

BIRRE T 7 L RFEETFE T
(OSatoshi Arai, Nguyen Thi Ngoc Loan, Aki Kawamura, Nahoko Shimizu, Cong Quang Vu
WPI Nano Life Science Institute (WPI-NanoLSI), Kanazawa University

The field of fluorescence imaging has witnessed remarkable progress, exemplified by the development of
genetically encoded biosensors based on single fluorescent proteins (FPs), with representative examples
being Ca?* biosensors. To date, numerous single FP-based biosensors have emerged, greatly facilitating the
multiplex imaging of spatiotemporal dynamics in metabolites and signaling molecules. While these tools
are valuable, they often encounter significant challenges in quantitative analysis due to inherent issues
associated with fluorescence intensity-based measurements. To address these limitations, fluorescence
lifetime imaging microscopy (FLIM) has attracted attention as a more quantitative approach, relying on
robust physicochemical parameters. However, single FP FLIM biosensors, particularly those compatible
with conventional 488 nm lasers, have been scarce.

In this study, we have developed single FP-based biosensors suitable for FLIM applications. We
engineered mutants in which GFP variants were fused with binding domains for the target analyte using
optimized peptide linkers. Through rigorous screening to optimize these linkers, we successfully identified
FLIM biosensors for quantitative imaging of ATP, Ca?* (with a focus on high concentrations within the
endoplasmic reticulum and mitochondria), and GTP/GDP. By utilizing these biosensors, we demonstrated
their potential for quantitatively mapping intracellular analytes within distinct organelles in various cell
types. Furthermore, we will briefly discuss a novel delivery method for these biosensors via chemical

biology approach.
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¥ =34 M NOX/RBOH IZ&YE R ENn 5 EMEERIEROS)D
HRE - 7 KEIEHEBIZE 1T 5% E
Critical roles of reactive oxygen species (ROS) produced by NOX/RBOH in the
regulation of cell cycle and cell division in a liverwort Marchantia polymorpha
ol M 12, FKIFAERS 12, REAIAE L2, FrEis 12
FRRRRRY: KEBEAIsEE TAAmge Rl 1 ARl B2 B T AR o — %
oYuto Yamashita'?, Yuki Hagiwara®2, Kenji Hashimoto?, Kazuyuki Kuchitsu'-?

Dept. Appl. Biol. Sci./’Interdisciplinary Agr. Sci. Tech. Course, Tokyo University of Science

B SR P2 S B DR IC 5 W TR RS R RIEEY) & L TR S 1L 2 iG RS T (ROS)
DEMEIZIE SN T WS, —J7 T, NADPH oxidase (NOX)IC & 2 fi##if 7 ROS 42 il I3 /i
i 7 Y T RR R R RE & B 72 3, MY © NOX/Respiratory burst oxidase homolog (RBOH) !
ROS ZMEMAVICAERT 2 2 Lic X Y fEP R, BRIER b L RIRE, imlR, 7w 277 A
MfEsE 7 EIcBAG-3 5 L EZ b T3, L, BIYCHEZ S UL DEREYICE VT,
NOX iZ X W A & L3 ROS 2SMllEN~D & 7 F Ar1- & L CHRE L. AIRESHE - /b % il
HF 2R R S LTV B 28, BRI RO T4y P 7 —27 T 2 HRIEZ
L o BR R TURMEAME W £ 7 A4 C© $ % € = =4 (Marchantia polymorpha) (3 2 f © RBOH
(MpRBOHA, MpRBOHB) % ¢ | i # 1 L IS TERETZ AR D HEbfE % 70 3 TE i 0 S4AHAR IC R B3 %
EVDFFO 2 TD NOX Z RIBIE im0l & Bbivs, ZHEAZ MK MprbohA/BX 1%, &
SACHIIEERER DT RE & 3 L WEEMIGIZ /R L, ¥ =7 icE T3 NOX DOAfifEiEsE - 43k
FlfHNC 1 2 ERAF G R S i, MREES FRBEIT Of5 R, —EARAKICE W T
MR ES T O RIEHIN T CH 2B O Y 4 27V v O FBBSEERRICR L TP L Tnw 3
TEDBHLITARY, MEERIcEFIEL D~ = —BIETERAVEZZA LT T AR
— YV I EED T E, CUL DR IR ERAT 5L T, EREYICEWTILET 2
NOX I X 2 Alifa)EHA - S LHIHERE DA Z HIEL T\ 5,
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Bright Contrast 34 T D7 HRA A ARG HEENYIL Y X TRAT-/MNAAEOYMEDEE
Movement along the ER revealed by ABH objective lens
OMfEsE 1, KR 2
1 EEEEFMTRATIERT S A A AT 4 i, 2 &t = 3 v e AT
(OKaoru Katoh 1, Tatsuro Otaki 1, 2

1 Biomedical Research Institute, AIST, 2 Optical Engineering Division, Nikon Corporation

Bright Contrast X 4 7D 7 R & 4 X FHHZERPIL »~ X (ABH (Apodised Bright High contrast))
ZMEL, A v 7 b u— AL DR DNAHEZ WL L MR TOVEDOE) E 22 7
DTHET 5,

[Introduction]

T REA X FAAMHEZE L, RO BE S~ m IS fHERFFA O DIC L A%
S L7 AHAEECH 5, ~u DFRE L XYL v XOERICE N2 T REXA XY v 7
kDI, Kz oFEZRFAEL, g s kR, EEE~0@EHZzEDTE 7, 7
REA Xz EZ EFRCfES & /NMafk, 3 Fa v FY 7EOMIBA/NRE . 7 A4 VR
Rileclonsd, vAVAER ANV A T BB ECRECEZIEEICEHTH 5,

FLFHZEBAEE O NP L v Xicid, Ml QTR D meaiiks3, B <R 2 % dark contrast &
H < Rz % bright contrast 2% %, WFDE WX, fHHY v 723 b OfHEIC K 2D DT, HE
/AfeX—2av bR, —HE/MA. QR 4)

HIED EFIE dark contrast DXL v X ¢, HilRO T KL A4 X FAHZENL v X3, dark
contrast X 4 7 Th 3, EiT. MK D/NIFE % BI525 5 854, bright contrast £ 4 7D J5 78,
INREAEC RAL NS BETTROLM R AT 0,

[Results & Discussion]

Z DT, 41X, Apodised Bright High contrast (ABH) & 4 7O fifHAEXNIL v X % B 1E
L. WEs7afitlzE (Fv 72 br—aL ) 24 Ml cBiZ L7z, ZofR, /Madkich
> T, fMifHAEDKE 7%, W2 2T BEIT5 2 L2 RnwE L7,

FHRE DAL AHZE G IR ITE (BB I IIEIRR) D2 R L CTh )| ORI IL, A
BT T 2 RE O BERICGCUEICR 2, 2F 0, 774 bav 7 A FTiE, B3R
25 E MEEXS DO TH 5, /MIEITH > TH 2 WO BB DBIZE T & 7225, 15
D> OPIE D MEARICIR > T, BEIL Twb Z & 2T 5, MEFRICH - 72, B Z 13EN 7 D
DT, %L O/NEUBETEETE L, ZNOLDRREZMGFL & & DITHML., aml 72\,
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Development of FRET-based molecular sensors to assess proteolytic activity of separase for
mitotic population analysis in living cells
O Md. Shazadur Rahman, Miho Suzuki
Department of Functional Material Science, Graduate School of Science and Engineering, Saitama University,
Japan
Obijectives
Separase, a proteolytic enzyme belonging to the cysteine protease family required for the separation of sister-
chromatids at the metaphase—anaphase transition in eukaryotes. Chromosome missegregation and aneuploidy are
somewhat linked to dysregulated separase activity, which are frequently observed in human malignancies.
However, there are a few quantitative approaches that could be used monitor separase activity in a population of
living cells. Therefore, we have developed chimeric FRET-based molecular sensors that utilizes a GFP mutant
(donor molecule) with separase cleavable sequences followed by unique cysteine and Alexa dyes (acceptor
molecule) conjugations applicable to high-throughput flow cytometric analysis and usual live cell imaging,
because the molecular sensor can efficiently incorporate into live cells via endocytotic pathways. However, we
could detect obscure activity of separase after uptake of the molecular sensor for its activity detection into live
cell population dividing normally. As separase is supposed to be activated inside nucleus during cell cycle, we
try to introduce nuclear localization sequence, GPKKKRKY, (NLS) tag into the molecular sensor for more
explicit sensing. We then attempt to compare performances of both molecular sensors with and without NLS tag.
Based on the results, we would improve sensor molecules so that achievable flow cytometric separase activity
monitoring would render the range of intracellular variation in separase activity to obtain alterations upon anti-
cancer drug treatment to induce cell deaths in combination with other fluorescent markers. Additionally,
microscopic observations could be achieved to confirm resulting significance by population approach.

Fig.1: Expected performances of FRET-based molecular sensors localized in nucleus of cells and dispersed inside whole cell.
Methods

We have prepared four molecular sensors consisting of GFP mutants, inserted NLS-separase (DREIMRE), only
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 separase activity detection in nucleus and whole
cell, cell death detection and environmental changes monitoring inside cell. After confirmation of their high
FRET efficiencies with fluorescent spectroscopy (Shimadzu RF-5300PC), we introduced respective molecular
sensors into HeLa cells by adding adequate amount of them in culture supernatant to incubate for 24 hr at 37 °C
under 5% CO> supply. Fluorescent microscopic observations (NIKON Eclipse TE2000-U) were supportively
used to confirm localization of the molecular sensors in cells and then cells were collected for further studies and
applied to flow cytometric analysis (Sony SH 800 equipped with 488nm laser) and obtained data were processed
with FlowJo software. We utilized TNF-o and cycloheximide as death ligand and anticancer drug to cause cell
deaths. Contrarily, we applied staining dyes for Pl and EtBr to avoid overlapping emission for molecular sensors
bioprobes to measure the amount of DNA found inside cells as index of cell cycle.

Results

We obtained four different sets of molecular sensors and verified robust high FRET efficiencies for tuning
emission profiles by replacement of dyes. We could easily introduce those molecular sensors into HeLa cells;
however, we need to adjust uptake conditions dependent on each analytical device due to differences on
sensitivities by equipped light source and filters etc. We could verify accumulation of the molecular sensor with
NLS tag in nucleus using fluorescent microscopy.

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. We will conduct cell cycle investigations
using localized molecular sensor for separase activity. We need to optimize individual technology and apply to
be combined and added with other molecular sensors or fluorescent indexes for next steps.
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HUTJLEHRED 3 RTEEDEHRE - AR
Observation and visualization of three-dimensional structure of corals and zooxanthellae
OMHFAER 1, it 1. IHFE2
1 BYL AW e e Lot v 2 — 2 JKITHERE, JKEERARTTFe T
(OHideo Yokota 1, Sakiko Nakamura 1, Hiroshi Yamashita 2
1 Riken Advanced Photonics Center, RIKEN

2 Fisheries Technology Institute, Japan Fisheries Research and Education Agency

<HER>EMEEY Y T, K THREA VST LOFEELT 5 Lo, WNERICHE 2 3t
£F B LItk Y, AP CO2 DWINEITo> T2, Y THNICH T 2EHEL. 15
MCHET IGE T, ARCEVRENGEEZR > Z Lo Tws, ZOTETIE, ¥
valighEoB TREEYM O o 27 63, gHEoR#@# 2 v TG L Tw 3 2 F 2
biLd, TOY v TE, KNOEHRELCO 22 HARICX VIRINT 20475063, ZDFIKIC
KNy L LCREENRT 2 2 &b, HIBKIRELICREE T 2 —D20EKTH2CO2 %
BEMST2HRE LTHEHZED TS, 77, v TORRICIERHEZZE L, AT S
5 EREGTIE R, T, VY TOEMERN L BIR IR ICEE T 5 B 7 BLR D iR 23
HEATHZRWZ LICERL T3, 22T, &ty v o NEREE &g 3 XotZE M E
RIS 5 2 LR HiE L CARWIZE ZFR L 72,

<HESHHBEROF 2GS TRINLZY R X I NI 4> (Acropora tenuis) D, J&imh 6 1
0 mm OEIEZHIP L L7z, B, klo R 2 icibr L, z oWrfgmiRz 8532 C
&% L R L CRUR o WifE 2 B EIICEUS 3 5 3 RIS B (3D-ISM) % F v 72,
TALZ I N YA o, HEEEEEA & ST, 2 A ARy YT A AR —=F TS
A7 %HWT, UL 7z, B85, HESL — ¥ B 2 H20AA 72 RMSS ZHwT, Y]
W2 & 2 um, B2 488nm & 637nm DL —% — HfEdiz =y F WI(YOKOGAWA) D Nk
TR % 3 IR TREICSOE L 72+ 2 7 4 (525/50nm, 685/40nm) % FHWT 2 BDE
J&FEE 1 A 7 (Andor, Sona-11) I X Vs L 7=, o L 7= Wi, 3 RocE§ENT Y 7 b v
T 7 VCAT5 (RIKEN) #%F W T L. 3 RITHRZREEL 72,

<HERSBIZEL 2WBIT, BHHEOEREKEROARE L v TOARKIEOREZ /R L T
Wb, HERBIC X 2 3 RITHREEERIC K Y. v TWNEO 3 XOTEE T2 gD 3 X
TCIETEZ B & 22 iC L 7z,

Fig. 1 Cross sectional image Fig.2 3D reconstruct image
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HHNAFTAXA =DV TR TREEIADRKZHS BT
OXEFIHEE 1, 2
THILO #ra&tt, 2 i R AR EBEE e e

WEOEDBETIE, ZAIC—ADBRAICE D EEDNTHET, BAKKE-STH, B b LWAE
HEVLICHRT b, DF 5L A, RIEICHES AR, K, SRENERZ L7 0
LEDLPPEEICR>TETCHWET,

SHACICT A D | [ FEERIRESE | LIEIEN 2 DSA DIRIERE S i 2 LRI TWwE 3, i,
PERDPIRAFN L Bz v (23 A2 T %2 B8 3 2 AR Zipidi © 37, 2 oo BEH I X - T,
BRECEPRIEN A EL 222840330 £3, L 258, 2 oB3EIIE Mz 5 2 GERIZEMRIET .
BEAMUE), BEIACL s THRIENFADIEIIETHL L BFPEL ro T E T,
KERICHEARAIRD TH L E TR, BEIATLICEDENR-FE7 4 v P LTWE D, HYE
AIC D IO T LT L AL RDTT,

COHEZ RS 2 720 ALHRE KRR ABEEAITERE O KGN 2% 13 2010 4E1C [OEE2 I
Pickles | Z A% L £ L 7z, Pickles 13, 7 = /b &2 % — 3B = 4 L ¥ —F48) (FRET: Forster resonance
energy transfer) OFEZH W74 v v P —T, BEIADHBAMIEOF T [ FIEERHED
MG EFO, it 22LET (TRD. BRREICEE A A4 A =2 v 72 F]
T 20, MRETHDTDOI L TLE, 2D, 2021 i HILO KAt 2L L. Bihd
#EPEAIME (CML: Chronic myeloid leukemia) D HEE X A ICHBWIEZHEIT 2 <, ¥ IE
HLY A 2D T E T, HBWEPRROERZ LD XS ICRA T h, BIAL—HEIC
FATWIT 2 VT,

ZEhH ;;jJ < Eha > o B E358

CrkLABR ) > E1L, BCR-ABL CrLZRY
(FOo vV UELER)
BCR-ABLOEE
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EMEXLE VN ERITREDHEZEZLONACEDLT

KR 1,2
1 BRSNSt LEP, 2 KB KSFFEZERFHFIEAT

RIEDHIENZ L VR Z NV a v Zr GHBRO X D RFENAEMNED I HITHD DR
BIEFLLVTHETED )10 TEE LT, 40K D0 OB 2 IS8 A3,
KbV EROED Z N TEET, A bIXZ A ZIEH L T A BRI
HOLERKROERLRELZRO LTI O LHMATHET, LWHDH, Z0OHFENLHEY
(LEP : light-emitting plant) IR EAZEBRETIZHNAT 750 T HEWARORE
REZ PRI 2720 bR FE A BRI EE TE, #iEk oo & I TH FIERATRET,
BRAS A Z 5 K& R MEE R TE 2 KRERAREZ D TND N TT, EEFEED
ERLTICHARMRERBRAAETHL b, ZbRFOBErZI vy a v g
FHL T DUERBAN DIERMR LT WEFA R ENIC 22 b D E R BT L TnET,
AOPHEEIETIX, R HASBHSE L CE 72 H O BB DRI EET HIchi->TED L H 22
N RARGH D DINCE D E TR L. BERO R & Rk oA w728 RATH %
fTOET,
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Key Specifications

Scanner 4.7 kHz Resonant-Galvo-Galvo Scanning

Scan Speed >12fps at 512 x 512 Pixels

7° Non-Descanned Collection Optics

Collection Optics (for a @20 mm Entrance Pupil)

Detection Silicon Photomultiplier (SiPM)

1" (25.4 mm) of Motorized Travel in X, Y, and Z
+90°of Manually Operated Rotation
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CUBIC trial kit (including mounting solution) 1kit 25,000 [C3942]
FYERILICHEILCUBICEEE (CUBIC-L, CUBIC-R+(M), Mounting Solution)h?
Hiolc*vbhTY,

[EEMOIgEIR T /KT
Organosilica FITC (100nm Diam.) 2mg 20,000” [00561]
Organosilica Rhodamine B (100nm Diam.) 2mg 20,0005 [00573]
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